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An investigation was carried out into the role of human impact on natural vegetation 
development within the New Forest, southern England. Palaeoenvironmental records have 
been obtained from nine valley mire deposits and collectively cover the last 10,000 years. 
Pollen and charcoal analyses were the main proxy techniques applied, in association with 
chronologies provided by spheroidal carbonaceous particles (SCP) analysis and radiocarbon 
dating. 

Human impact was identified dating from the Mesolithic onwards. Fire was found to have 
played an important role in the development and composition of early Holocene woodland, 
particularly in relation to the abundance of Vinus sjlvestm and yilnusglutinosa. In addition to 
fire, other disturbance patterns have been identified from early Holocene woodland 
environments, including cycles between open and closed woodland canopies. The arrival of 
Vagus sylvestris in southern Britain has been reviewed. New data indicate it arrived 8000 years 
ago but was unable to compete and gain dominance without significant human intervention. 
This is in contrast with the current view of its arrival in southern Britain only 3000 years 
ago. The timing of heathland development and expansion was asynchronous, ranging from 
the early Holocene through to the Roman period. This contrasts with the previous view that 
heathland formation was predominantiy due to Bronze Age activity. 

The British Lime Decline is reviewed and found to have a variety of driving factors, 
although anthropogenic activity was the principal influence. In southern Britain most 
declines are found to date between the late Neolithic and middle Bronze Age. In the New 
Forest, Roman activities associated with the pottery industry are linked with clearance and 
woodland management. Active coppicing of Corylus avellana possibly occurred in one of the 
pottery production areas. 

Records from two sites. Church Moor and Barrow Moor, suggest continuous woodland 
cover for the entire Holocene. Within this environment human intervention and 
management are identifiable, including coppicing, timber extraction, and the planting and 
natural regeneration of softwood and hardwood trees. The modern New Forest woodlands 
reflect a true cultural landscape that owes its current status to a unique history of human 
intervention during the Holocene. 
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Chapter 1: Introduction 

1.1 Background 

The orthodox approach to reconstructing vegetation history and human impact is to 

undertake pollen analysis from a site to give an indication of past conditions and changes. 

Some studies focus on particular time periods and may use a number of sites spread across 

large geographic regions, but these often fail to place these changes in the context of longer 

time scales. In addition, these cannot account for local variations in human activity or 

vegetation composition. To obtain a more holistic overview of change, a suite of sites in 

relatively close proximity are required, as these take more account of, and identify, local 

variability within the vegetation mosaics present (e.g., Bell et al., 2000; Coombes, 2005) 

Simmons & Innes, 1996; Waller, 1994d; Waller, 2002). Site selection is of paramount 

importance, as basin size and local vegetation structure have an important influence on the 

sensitivity and hence representation of the surrounding area (Jacobson & Bradshaw, 1981; 

Bunting et ai, 2004). 

Study sites in southern Britain are invaluable for understanding the arrival, expansion and 

contraction of many plant species and the arrival of humans since the beginning of the 

Holocene, as this area is in close proximity to continental Europe where many of the glacial 

refugia existed. It is therefore surprising that the only areas to have undergone intensive 

study are Romney Marsh (see Waller, 2002) and the Thames estuary (summarised in 

Rackham & SideU, 2000). The New Forest has the potential to provide a sufficient number 

of study sites in close proximity, with over 2900 ha of valley, seepage step mire and wet 

heath present (Tubbs, 2001, 18). Unfortunately, previous attempts to undertake 

palynological research within the New Forest have not succeeded, largely due to the 

incompletion of a Ph.D. by Andrew Tilley (1979-1982). The palynological research that has 

been published (Barber, 1975; Barber & Clarke, 1987; Clarke & Barber, 1987; Seagrief, 1960; 

Dimbleby, 1962; Eide, 1982) is therefore only in a preliminary stage, or very old, suffering 

from problems such as poor chronological control, sampHng resolution, or problems 

associated with stratigraphic integrity. 

Additional factors such as intensive agriculture, urbanisation and an absence of recent 

glaciations (Barber, 1981) means that few study areas provide multiple sites with long 

palynological records. Lowland southern Britain is hence poorly represented in comparison 

to many other areas of Britain. This bias in research location is particularly prevalent for 

studies of MesoMthic activity, with the majority of studies traditionally focused on upland 
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areas (e.g., Simmons, 1996; 2001; Simmons & Innes, 1996a). Only more recent studies at 

sites such as Star Carr (Mellars & Dark, 1998) and GoldcMff East (Bell, 2000; BeU et ai, 

2002) have identified that Mesolithic activity was also occurring within the lowland and 

coastal environments, often at a greater scale and predating those found in upland areas 

(BeU & Walker, 2005, 195-197). It is therefore important that further research in lowland 

environments is undertaken to provide a greater understanding of processes occurring 

throughout the Holocene. The New Forest not only contains potential for many suitable 

study locations, but also provides a perfect location for the investigation and testing of wider 

reaching research questions, such as processes and disturbance within areas of ancient 

woodland, formation of heathland, and the role of burning during the Holocene. These 

questions have been partially addressed in previous investigations (e.g.. Day, 1993; Haskins, 

1978; Dimbleby, 1962; Bennett et ai, 1990), but rarely in a systematic way utilising multiple 

sites, multi-proxy analysis, and suitable chronologies. The New Forest area also provides an 

opportunity to understand the continuous development of this area for the past 10,000 years 

through the presence of some undisturbed sequences existing seemingly intact until the 

present day. This prospect does not often exist as processes such as drainage, cutting, 

agriculture and forestry often result in the upper layers of mires being seriously damaged. 

Each of these questions can be addressed by re-investigating some of the previous study 

sites within the New Forest, using higher resolution poUen analysis and dating, coupled with 

complementary techniques such as charcoal analysis. The essential aim within this project is 

to provide a review of the Holocene development of the New Forest vegetation and the 

timings of human intervention and change, with particular focus given to certain vegetation 

types and time periods. Identifying the nature of these impacts is important to provide a 

perspective for assessing the major influencing factors that have resulted in the modern 

diversity of flora and fauna. 

1.2 Main Research Objectives. 

This research has been carried out with the following two main objectives: 

• To provide information concerning the Holocene vegetation history of the New 

Forest region, and how it relates to the rest of southern Britain; 



• To investigate the timing and effects of human activity on the extent and 

composition of woodland and heathland in the region, using archaeological and 

historical sources to complement the palaeoecological data. 

1.3 Thesis stmcture 

The thesis consists of nine principal chapters. A brief outline of each of these from chapter 

2 onwards is given below: 

• Chapters 2 and 3 review the available literature regarding the two principal 

palaeoenvironmental methods employed in this study — pollen analysis (chapter 2) 

and charcoal analysis (chapter 3). Chapter 4 provides a synthesis of available 

palaeoenvironmental data from southern Britain relating to vegetation composition 

and structure and the nature of human activity throughout the Holocene. Chapter 5 

presents a background to the New Forest, focusing upon previous palaeoecological 

studies and the archaeological and documentary evidence available. 

• Section 5.14 presents the specific research aims and hypotheses being addressed by 

this research based upon key points highlighted in the previous chapters, and the 

potential benefits that these data may present. 

• Chapter 6 presents the methodology undertaken during the research. 

• Chapter 7 presents descriptions of the chosen study sites and their surrounding 

areas, the results of the palaeoecological analyses, and interpretations of the data 

obtained from each sequence. 

• Chapter 8 discusses the significance of these results in relation to the specific 

research questions proposed in section 5.14, and their wider significance to 

understanding processes occurring in lowland Britain. 

• Chapter 9 provides a synthesis of the main findings from the project, highlighting 

problematic areas in current palaeoecological understanding, and recommendations 

for future research to rectify them. 



Chapter 2 Pollen Analysis. 

2.1 Introduction 

Pollen analysis provides information on pollen assemblages* from past environments. When a 

stratified sequence of sediment is investigated, pollen analysis can show how the pollen 

arriving at the site of deposition has varied over a given time period, and therefore allow 

interpretations relating to climate change, vegetation history, and human activity and the 

modification of the local environment. Interpretation can be enhanced by the application of 

additional techniques such as charcoal and plant macrofossil analyses. Pollen can be preserved 

in a range of environments, but preservation is principally determined by whether they are 

anoxic, such as sediments deposited in lakes, fens, mires and buried soils. Biological activity 

fiom fauna such as earthworms and molluscs promotes aeration, potentially leading to poor 

preservation and / or stratigraphic integrity. 

The interpretation of pollen assemblages requires an understanding of how pollen 

(individually and collectively) is dispersed firom its source to the site of deposition, through 

numerous pathways. This interpretation is aided by research based on modem pollen studies, 

and the application of uniformitarian reasoning to these records. An understanding of pollen 

production, dispersal and deposition is essential to allow improved interpretation, in addition 

to understanding the characteristics of the type of sediment into which the pollen is being 

dispersed. 

2.2 Pollen dispersal. 

Pollen is produced in the anther of the flower, and is dispersed in a number of different ways. 

Most North-West European plants produce pollen that is spread by wind, referred to as 

anemophilous taxa. This type of plant includes many of the common tree types, and is well 

represented in the fossil record. Zoophilous plants produce pollen that is heavy and sticky, 

and has poor dispersal distances without die aid of an animal host. Other types of dispersal 

include autogamous (self-fertilising), cleistogamous (permanently closed and self-fertilising) 

and monoecious (unisexual male and female organs on the same plant). In some cases pollen 

is only released when the right insect is visiting the plant, whereas other entomophilous 

(dispersed by insects) species may have open flowers where the anthers are freely exposed, 

making poUen production comparable to anemophilous species. In cleistogamous species. 

* Pollen analysis includes the analysis of pollen grains (produced by seed plants, angiosperms and 
gymnosperms) and spores (produced by pteridophytes, bryophytes, algae and fungi). 



whose flowers never open, pollen production is low, and its only occurrence in pollen 

diagrams is when the flower is deposited on the site of deposition. Hyp-hydrogamous species 

produce their pollen underwater, and so are heavily under represented in terrestrial records, 

but may be over represented in some Hmnic deposits if preserved. The possibility of transport 

by wind is also dependant on the size of the pollen grain, with most anemophHous species 

having pollen in the size range 30-40[im (Faegri & Iversen, 1989, 210). The size of the pollen 

grain also influences its dispersal ability, with smaller, lighter pollen grains generally spreading 

easier than larger, heavier ones. 

2.3 Pollen transport, source areas and deposition. 

Tauber (1965, 1977) suggested that in a forest environment, pollen is transported through a 

variety of different pathways (known as components) to the site of deposition (figure 2.1): 

• Trunk space component (CJ: Pollen that falls from the tree canopy or is produced 

beneath the canopy; 

• Canopy component (CJ: Pollen produced within the canopy or escaping from below; 

« Rain component (CJ: Pollen grains and other dust particles act as nuclei to allow water 

droplet formation. 

• Secondary or in washed component (C^)*: Inflow of pollen deposited in the catchment 

and remobilised through stream and surface runoff, or coUuvial inwash; 

• Gravity component (Cg)*: Vertical deposition of pollen, anthers and catkins from plants 

growing immediately adjacent to the sampling site. 

Tauber's model predicted that sites of different size would have these components 

represented in different proportions, for example (see also figure 2.2): 

Small basin 100 - 200ni diameter Large basin 1km diameter 

80% Q 10% Q 

10% Q 10% Q 

70% Q 20% Q 

In Tauber's (1965) model, the importance of and C was not acknowledged, which could 

have a large influence on the smaller sites, such as those within the New Forest. These two 

additional inputs can be sporadic in occurrence and cause artificial shifts in the pollen 

assemblage, for example, through overrepresentafion of local taxa. 

Additional pathways suggested by Jacobson & Bradshaw (1981). 



iiliil 

Figure 2.1: Scheme to show the various sources of pollen in a small mire or lake (from Moore et al., 
1991). 

100 

c @ 

o 
a 
m 
O 

0 

Regional 

Local 
CI, Cw in 
Ct in part 

0 20 100 300 
Site diameter (m) 

- f / -
1000 

Figure 2.2: The relationship between the size of site and the various source of pollen entering it 
(from Jacobson & Bradshaw, 1981). 

Janssen (1966) presented a model describing the relation between the magnitude of pollen 

deposition at a site and the areas (local, extra-local, regional and extra-regional) from which 

the individual pollen grains originated (Table 2.1). Jacobson & Bradshaw (1981) have 

suggested a relationship between the basin size and the area of origin that the pollen 



travelled to the basin [that have no inflowing streams] (figure 2.2). This relationship 

correlates the method of pollen transport to the source area of origin, but, for example, a 

decrease in the size of the tree canopy above the basin would lead to an increase in the 

representation of extra-local and regional pollen, especially on smaller basins. Also, when 

streams enter the basin, additional pollen wUl be transported in C^, possibly increasing the 

representation of streamside communities, or enlarging the source area (Parsons et al, 1980). 

Pollen 
Deposition Type 

Suggested distance 
from deposit Characteristic pollen types present 

Local Surrounding 20m 

High pollen values, often fluctuating. Many 

species, with zoogamous and anemopMous 

taxa represented. 

Extra-local 20 — few 100m 

Pollen values are slightly higher than the 

regional values. Zoogamous taxa values are 

less, with an increase in anemophHous taxa 

Regional 

Greater than extra-

local— few km 

(undefined). 

Dominated by anemophilous taxa with a 

high dispersal rate — predominantly tree and 

shrub taxa. 

Extra-regional — 

Some grains, but values wiU be 'swamped' by 

the pollen from the local vegetation. Taxa 

such as Vinus. 

Table 2.1: Types of pollen deposition and source areas (adapted from Moore et al., 1991; Janssen, 
1973; Jacobson & Bradshaw, 1981). 

Within closed forests Andersen (1970) and Bradshaw (1981a) showed that most pollen does 

not travel beyond 20-30m from its source. For fossil sites such as small forest hollows or 

humus profiles, the major source area for pollen will therefore be the surrounding 20-30m. 

Some pollen grains originate from greater distances, but this long-distance component wiU 

be 'swamped' by the pollen from the local vegetation Jacobson & Bradshaw, 1981). 

Bradshaw and Webb (1985) have shown that generalizations about pollen transport 

distances do not apply to all pollen types in an identical manner, therefore interpretations 

may need to be based upon autecology. 

2.4 Pollen pteservation. 

Pollen preservation is also an important variable to consider when interpreting a pollen 

sequence. Experimental work (e.g. Gushing, 1967; Havinga, 1964; 1984) has shown that there 



is differential degradation and corrosion susceptibility for different species of pollen (Table 

2.2). 

1 Sequence of increasing 
corrosion susceptibility. 

1 Sequence of increasing 
oxidation susceptibility 

sporopollenin contents in pollen & 
spores (Sporopollenin shown as %) 

LEAST SUSCEPTIBLE 

hycopodium 
Conifers 

Cotjlus 
Ahius, Betula 

MOST SUSCEPTIBLE 

A/6 spp. 

jgxff/wrspp., UAwwspp. 

Ja&cspp. 

214 
1&6 

Tt'/ia spp. 14.9 
&8 

8̂  

5̂ 5 

Table 2.2: Susceptibility and sporopollenin content of selected pollen types (after Havinga, 1964). 

Susceptibility to corrosion is also stronger in minerogenic deposits compared to organic ones 

(such as peats). In addition is the problem of identification of pollen after corrosion. Tilia, for 

example, has three very distinct pores that can usually be identified after strong corrosion, 

whereas Querms or Acer can be more difficult to identify. This variation in pollen preservation 

(known as differential preservation) is important because it can change the composition of the 

fossil pollen spectra. Examples of this are shown at Clap Gate Farm (Waller, 1994c), FeltweH 

Common (Waller, 1994b; c) and Lodge Road (Grant, 2002). Cushing (1967) has suggested five 

classes of preservation to enable an assessment of preservation of a pollen assemblage: 

• Corroded: grains whose exines are affected by a distinctive etching or pitting. 

• Degraded; grains whose exines appear to have undergone a structural rearrangement, so 

that sculptural and structural details are resolved only with difficulty. 

• Crumpled; grains that are badly folded, wrinkled, or collapsed. This class can be divided 

into grains with / without a thin exine, although this division is infrequentiy used. 

• Broken; grains whose exine is ruptured. 

• Well-preserved; intact grains with no / little signs of the above types of preservation. 

An additional class, not mentioned by Cushing (1967) is that of obscured grains. This is 

generally a result of the preparation technique, especially when there is a high organic content 

not fuHy removed by the acetolysis stage. Comparisons of the percentages given for these 

different classes to the pollen diagram and stratigraphic description of the core allow 

improved interpretations of the vegetation / climate at that period. 



2.5 Pollen interpretation. 

The palaeovegetation may be reconstructed by a direct comparison of past pollen 

assemblages in cores with recent pollen assemblages in surface samples, but this only can be 

successful when in the modern vegetation, true analogues of the past vegetation are present. 

Surface samples in natural areas are more useful than in cultivated areas, where introduced 

species (e.g., plantations or exotics species) have altered the pollen assemblages in such a 

way that a fossil equivalent no longer exists. In Europe disturbances of the recent past 

principally include plantations of conifers, especially pine (Janssen, 1981a). 

A direct comparison of pollen assemblages can be accomplished as long as the various kinds 

of pollen deposition have been separated and the spatial scales are understood. Although 

empirical estimates, based upon basin size, can be made of the quantity that the various 

components (regional, extra-regional, local and extra-local, figure 2.2) contribute to a pollen 

assemblage, differentiating the taxa into these categories is ambiguous. There is also the 

additional problem of understanding how vegetation types spatially relate to each other — do 

they form distinct homogenous patches or does the assemblage reflect a more 

heterogeneous source area. This mean that meaningful interpretations based upon modern 

ecology require not only analogous vegetation types but also an analogous constellation of 

vegetation types. 

2.6 Ecological approaches to interpretation. 

Interpretation of pollen sequences also relies on an understanding of individual and 

community characteristics. Interpretations can be broadly divided into two main approaches: 

autecology-synecology relationships, and synecology-stratigraphic relationships (Janssen, 

1981b). 

Autecology-synecology relationships are based upon an understanding of the variations in 

pollen dispersal techniques between different taxa, which will lead to differences in 

representation at the site of deposition. Poorly dispersed taxa will have a more local 

abundance, and lower representation in the pollen sequence, whereas well dispersed 

anemophilous pollen wiU be produced in large amounts from a larger source area, and 

represent a larger range of plant communities. This is essential to understanding variations 

in poUen representation at an initially qualitative level, improving interpretations of the 

palaeo-vegetation. 



Synecology-stradgfaphic tektioaships ate based upon the use of pollen types as an indicator of 

vegetation types, due to individual plant species not occurring everywhere within their 

distributional area, but rather being restricted to specific vegetation types. Grouping of pollen 

types can be established by relating taxa to their modem ecology, stratigraphic coincidence, or 

a combination of these two approaches. By arranging pollen types in pre-determined 

ecological groups a certain amount of interpretation is introduced because many pollen types, 

for morphological (Level of identification) or ecological reasons, can be placed in more than 

one basal group. The use of grouping can provide a visualisation of the succession of plant 

communities. However, such an arrangement is based upon the assumption that the taxa 

within each group originate from species that are part of one successional Une of plant 

communities and contain discrete boundaries between the different groups. This assumption 

also suggests that the environment is constantly heading in a predetermined direction towards 

a 'climax community', when environmental conditions remain stable, with littie or no 

disturbance. As mentioned earlier, the environment is never in a stable state, and small natural 

or anthropogenic disturbances can result in a large number of different habitats. The influence 

of human activity and climatic shifts during the Holocene has meant that 'cUmax communities' 

are not achieved, but the environment is reverted back to a previous stage in the succession 

through processes such as clearance, burning or agriculture. This may lead to a successional 

pathway towards different, or diverging, climax communities, and a continuous cycle within 

natural systems. 

Differences in the interpretation may occur when the pollen types are arranged in ecological 

groups where the taxa composition is different. This can generally be dependent upon the 

ecological knowledge of the author, and their personal interpretation of the data, and may 

therefore not be comparable between directiy relatable studies. This approach can also lead 

to bias, and sometimes inappropriate, interpretations of the palaeovegetation, leading to 

false reconstructions, such as the example from Camach Mor regarding Hordeum-type pollen 

(Davies & Tipping, 2004). This approach also partially removes the use of autecology, as a 

combination of certain taxa within an assemblage wOl have a mutual ecological niche, yet if 

these were placed into pre-determined groups — e.g., arable or pastoral, then this 

interpretation is removed. 

These methods provide a useful aid to interpretation, but are generally insufficient to 

differentiate between whether the surrounding vegetation is homogenous or heterogeneous. 

Improved interpretations towards a heterogeneous vegetation reconstruction can be 
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achieved by multiple ptoEles &om across a site (or series of localised sites) and the use of 

additional proxy techniques, particularly plant macrofossHs, which can identify the localised 

communities. Total objective data handling, such as a pure stratigraphic arrangement 

without regard of ecology, in association with many unknown influencing factors, is very 

difficult to achieve. 

2.7 Quantitative approaches to interpretation. 

To aid the interpretation of poUen sequences, quantification of pollen production, dispersal 

and source areas has been carried out since the 1930s. These techniques are an extension to 

the ecological methods of interpretation, focusing initially on an autecological approach, 

leading to synecological quantification and reconstructions of the vegetation surrounding a 

site of deposition. 

2.8 Early quantification models. 

Pohl (1937) calculated relative pollen production values for the main tree species: 

Alnus (most productive); 

Fagus (least productive). 

This was based on the number of pollen grains produced upon each anther, the number 

within each flower, and the average number of flowers per tree. This order therefore 

represented the relative amount of pollen produced by each tree species, but did not consider 

the method of dispersal (e.g., anemophilous or zoogamous). Research by later authors (shown 

in table 2.3), in particular the work of Andersen (1967; 1970; 1973), looked at the relationship 

between the vegetation within closed woodland, and the pollen deposited upon moss polsters 

on the woodland floor. This order of pollen production differed significantiy from that of 

Pohl (1937), as it took into account the mode of pollen dispersal; for example, Tilia cordata is a 

high pollen producer but has poor pollen dispersal due to it being zoogamous. The different 

studies undertaken found the same general trends, although there were variations in the exact 

order of productivity. Reasons given for these discrepancies include environmental factors, 

such as variations in temperature and precipitation (Bonny, 1980), woodland density and the 
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amount of light reaching the undei storey shrubs and herbs (Faegri & Iversen, 1989), and the 

soil type and topography (Bradshaw, 1981a). 

E n g l a n d 

(Bradshaw, 

198^4 

L i thuan i a 
(Kabailene 
. 1 9 6 ^ 

Czecho-
slovakia 
(BCdzo. 

Belg ium 
(Bastin, 

Be lg ium 

(Heim, 
D e n m a r k 

(Jonassen, 

D e n m a r k 
(Andersen, 
19%%^ 

D e n m a r k 
(Andersen, 

Switzer-
land 

(Miiller, 

G e r m a n y 
(Pohl. 

Alnus 
Vims Vims Pinus Vims Vims Vims Vinus 
Taxus Hetula Betula 

Betula Quercus 
f a g w 

Salix 
Fagus 

Salix 
Betula 
A.lnus 

Fagus 

Fraxinus Fraxims Fraxims 
Salix 
Taxus Fraxinus 

Fraxims 

Table 2.3: Rank-order of relative pollen productivity of selected tree taxa, according to different 
European authors; spaces are placed so that as far as possible a species appears at the same level 
throughout the table (adapted from Bradshaw, 1981a). ^Indicates tree canopy measured rather than 
basal size. 

2.9 R- and P-values. 

Attempts to quantify correction factors led Davis (1963) to produce a correction model 

known as R-values (Equation 2.1). This model suggested that the percentage of pollen 

recovered has a linear relationship to the percentage of that taxon in the surrounding 

vegetation. As varies from plot to plot, due to differences in species frequencies in the 

was vegetation and different pollen production and/or pollen dispersal efficiency, 

calculated. This measures the relationship between two taxa and should, in theory, be 

constant between different plots / sites (Davis, 1963; Andersen, 1970; Parsons & Prentice, 

1981). Differences in values between sites are due to differences in pollen production 

and / or dispersal (Parsons & Prentice, 1981). The total R-values and total Revalues are 

arithmetic means of the respective estimates from the » plots (Birks & Gordon, 1985). 

R . 
i,k 

% a , i,k 
(2.1) 

Where R̂  — correction value for taxon z 

' AH formulae compiled from Andersen (1970; 1973), Bradshaw (1981a), Bunting (2003), Jackson & Kearsley 
(1998), Jackson eia/. (1995), Prentice (1985), Prentice (1986), Prentice & Parsons (1983), Prentice eta/. (1987) 
and Sugita (1994). 
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= pefcentage area covered by taxon z (usually basal area, although 

Anders en (1970) also used tree canopy area) at site k 

— percentage pollen frequency of taxon i at site k 

Andersen (1970,1973) also took a similar approach to produce correction factors (called P-

values), but used absolute pollen influx (number of grains from each taxa arriving at the site of 

deposition) and area for vegetation surveyed, rather than percentage abundance and cover 

(Equation 2.2). The values derived were correlated to standard taxa counted (Fagus) which 

took the correction value of 1 (PJ. The values that were suggested are given in table 2.4. 

P i = P a X + P i . 
(2.2) 

Where p; — correction value for taxon i 

î,k ~ pollen productivity of taxon i at site k. 

area covered by taxon i (usually basal area, although Andersen(1970) also used tree 

canopy area) at site k. 

Pi,o,k ~ poHea frequency of taxon i at zero basal area at site k. 

Pinus 1:4 1:4 1:4 

1:4 Pima 1:2 Fagus 1:1 

1:3 Tilia 1 x2 1 x 2 

Table 2.4: Correction factors suggested by Andersen (1970). 

These two approaches have been criticised as they have a very limited application, which can 

only be strictly appHed to a closed woodland environment with a known small pollen source 

radius of 20-3Om (Oldfield, 1970; Moore et al., 1991). They also suffer from the problem that 

they do not take into account the background pollen load from outside the area from which 

the vegetation survey was completed. 

2.10 Extended R-values. 

To overcome the problems associated with R- and f-values, the extended R value (ERV) was 

introduced. ERV incorporates the background pollen component, but also takes account of 

the fact that the pollen—vegetation relationship is non-linear when percentage data are used for 

the pollen component rather than absolute values, due to the interdependency of percentages 

within a closed universe (Kabailene, 1969; FagerUnd, 1952; Prentice & Webb, 1986; Jackson g/ 

a/., 1995). This problem is often termed the TagerHnd effect' (Fagerlind, 1952; Webb efa/.. 

13 



1981; Prentice and Webb, 1986). ERV models, which simultaneously estimate parameters for 

all taxa in a given dataset, have been developed to address this problem. These models correct 

for the FagerHnd effect by including a site-dependent factor for each taxon that varies 

according to the abundance-weighted representation coefficients of all other taxa in the 

vegetation around the site (Parsons and Prentice, 1981; Prentice and Parsons, 1983; Prentice, 

1986; Prentice and Webb, 1986; Jackson, 1994). For vegetation types where no single taxon 

exceeds 20-30% abundance, the FagerUnd effect is theoretically negligible, and linear models 

are appropriate (Webb et al, 1981). On the other hand. Prentice & Webb (1986) used the ERV 

models on the data of Webb et al. (1981), and found tiiat the linear models are adequate as a 

first approximation in diverse vegetation, but that the ERV models generally gave better 

estimates of regression parameters. They recommended the application of ERV models in 

studying poUen/vegetation relationships as well as developing appropriate calibration 

parameters. 

The basic relation for an ERV model can be written as: 

00 

\ P r X , ^ , { z ) - G , ( u , R , s ^ , , z y d z 

Z = ^ 

where; 

pollen loading of species i at site k 

mean plant abundance of species i at distance ^ from site , 

P/ pollen productivity of species z 

R: radius of sedimentary basin (m) 

ti: wind speed (m sec" )̂ 

ŝ /. fall speed of pollen species i 

function of pollen dispersal/deposition for species z 

and can be further divided into local and background components: 

distance-weighted plant abundance of species z at site k: 

Zc 

¥i,k = \ P i - X , ^ ^ { z ) - G . ( u , R , s ^ „ z ) - d z 

R 

(2.3) 

(2.4) 
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6)̂ : background pollen loading coming &om beyond for species I: 

00 

• ^ a ( ^ ) • G i ( u , R , S g - , z ) • d z 

7 (2.5) 

The ERV can be simplified by taking the background component into consideration, with 

the basic relationship being: 

(2.6) 

where = is the regression coefficient (slope) for species /, 

It is important to be able to estimate the y-kitercept for taxon i (background component) 

and a- (slope coefficient for taxon z), as this allows an understanding of the spatial scale of 

vegetation sampled by the pollen assemblage deposited at the sampling point. For example, 

taxa close to the point of deposition will have a greater importance and representation than 

those growing further away (e.g., Prentice, 1985; Sugita, 1993; 1994; Jackson, 1994), 

therefore v-,, (relative abundance of taxon i at site k) is measured as distance-weighted plant 

abundance (DWPA) within a specified distance of the site (relevant source area) (see Sugita, 

1994; 1998). The relevant source area of poUen (RSAP) for individual taxa can be defined as 

the area beyond which the correlation does not improve. 

2.11 Relevant Source Area of Pollen (RSAP). 

RSAP for a given taxon varies both according to the biological properties of the plants (e.g., 

shape and size of pollen grains, dispersal mechanisms) and with the type of sedimentary 

system studied, e.g., in a small lake study, some forest taxa have RSAPs around 100m (e.g., 

Larix), whereas others have RSAPs of 10,000m or more (e.g., Pmus) (Jackson, 1990). RSAP 

forms an extension of the original ideas of R-values and P-values by suggesting that certain 

taxa are represented more than some others, but it incorporates the added dimension of 

distance weighting and plant interaction. 

The graph by Davis (2000) for the pollen loading of Tsuga gives a good illustration of RSAP 

and distance weighting (spatially variation of contributing pollen in relation to the site of 

deposition) for individual taxa (Figure 2.3). RSAPs of different taxa can not only give 

estimates of the Mkely source areas for individual taxon (and the overall assemblage), but 

they also give an estimate of how locally dominant certain taxa may be. Zoogamous taxa 
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may have a small RSAP, and therefore it is not possible to make interpretations of their 

distdbutioii within the landscape beyond that range. Anemophilous taxa generally have a 

large RSAP, and will contribute more poUen from distances beyond those of poorly 

dispersed taxa. To simplify calculations, RSAP is generally given as a mean of aU individual 

taxa RSAP for a site (S. Sugita, personal communication, 2006). 

This information provides an essential basis for meaningful interpretation of pollen 

assemblages in terms of past vegetation composition or ecosystem dynamics. Where 

vegetation can be regarded as homogeneous at spatial scales encompassing the RSAP, the 

variation in RSAP will not seriously affect any interpretation. Alternatively, where vegetation 

is forms discrete heterogeneous mosaics, an understanding of the differences in RSAP is 

essential for sound interpretation of pollen analytical data (Jackson, 1994). 

ERV models provide an estimate of RSAP for an assemblage. Within the assemblage, 

different taxa are expected to have a different individual RSAP (e.g. Prentice, 1985 and 

Jackson, 1990). Estimating RSAP for a single taxon is currentiy problematic where only 

percentage poUen data are available, owing to the Fagerlind effect, as mentioned earlier 

(Fagerlind, 1952; Webb et ai, 1981 and Prentice and Webb, 1986). 

Most published estimates of RSAP for herbaceous taxa of open communities are derived 

from linear regression of surface sample assemblage poUen percentages against vegetation 

abundance around sample points for single taxon, and infer RSAP on the order of a few 

metres. Evans and Moore (1985), for example, show a statistically significant linear 

relationship between Calluna vulgaris pollen and vegetation abundance within Im of the 

sampling point. RSAP for herbaceous species in grassland communities are estimated to be 

on the order of 0.5—5 m (e.g. HjeUe, 1998, and Gavin & Brubaker, 1999). 

At a scale of 10°—lO^m, vegetation distribution within herbaceous or dwarf shrub dominated 

ecosystem can be highly heterogeneous, even if the vegetation composition is effectively 

uniform when assessed at a larger scale. Bunting (2003) has suggested that variations in the 

non-arboreal component of palaeoecological records from peat deposits within moorlands, 

for example, may therefore be reflecting small-scale patch dynamics rather than changes in, 

the wider landscape, thus affecting the interpretation of palaeorecords. Defining RSAP, and 

deriving mathematical expressions for pollen-vegetation relationships, wiU enable pollen-

based palaeoecology to contribute more effectively to neoecological research on the 

dynamics of other environments, just as the use of forest hollows enables pollen analysis to 

be used to reconstruct stand-scale dynamics in forested environments (e.g. Calcote, 1995). 
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Figure 2.3: Simulated Tsuga loading for a 100m diameter lake (Davis, 2000). 

The incorporation of RSAP into ERV has allowed model simulations to calculate relevant 

source areas for different types of environments, and has shown some differences to those 

originally suggested by Jacob son and Bradshaw (1981), though these models cannot at 

present incorporate fully Tauber's C , and components (Bunting and Grant, in prep.). 

These omissions probably account for many of the discrepancies between the theoretical 

(Jacobson & Bradshaw, 1981) and modelled source area abundance and distance (Bunting & 

Grant, in prep.). Sugita (1994, 1998) has shown within boreal forests the RSAP is 50-100m 

in radius for a forest hollow, 300-400m for a small pond (50m radius) and 600-800m for a 

medium sized lake (250m radius), which has been confirmed by the empirical data of 

Calcote (1995). It must be remembered, however, that site source areas and RSAP are inter-

dependant, and that for the same sized basin, an open, semi-open and closed landscape wiU 

have very different RSAP estimates, and these wOl vary through time Qacobson & 

Bradshaw, 1981). 

By using a range of different sized sites, it is suggested that this wUl help detect the 

background component within palaeoecological records. Vegetation characteristics at the 

local scale will be detected by poUen records from small sedimentary basins, but will not be 

seen in the pollen f rom large basins where the landscape will be registered as homogeneous 

in the pollen assemblage (Gaillard et al, 1998; Sugita et al., 1998). 
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2.12 Problems still to address within quantification and model l ing of pollen data. 

Pollen influx rates offer an independent method to assess pollen distribution and RSAP 

data, but are unfortunately not commonly available. Instead, the majority of studies so far 

conducted have used data in percentage form when establishing modern analogues (e.g., use 

of moss pollsters), with pollen accumulation rates to assess possible changes. This is 

problematic as taxon values are inter-dependent, and therefore are not always applicable to 

other vegetative communities. Hicks (2001) suggests that moss polsters must represent a 

period of at least five years to avoid extreme annual variation in pollen production due to 

climate, but using this approach assumes that there is no significant variation in the location 

or composition of the local vegetation during this period, which rarely occurs in the modern 

cultural landscape. It is also possible that moss samples from within a forest wiU give an 

extremely local view, possibly quite unlike the fossil situation recorded in a peat profile from 

a mire. Only moss samples from centres of similar sized basins will give a comparable 

'pollen view'. Identifying the effective pollen source area for fossil material is problematic, 

and cannot rely solely upon an association with modern dispersal of similar assemblages 

(Sugita et al, 1997). It has also been suggested that there may be possible implications of 

using moss polster data collected from non-mire locations for reconstructing the cultural 

landscape (e.g., Hicks & Birks, 1996; HjeUe, 1998). There is also the added problem with 

moss polsters of what proportion of pollen is washed out from the atmosphere by rain, and 

what proportion is deposited and / or removed by other methods. 

Pollen production and dispersal are also affected by land-use practices. In mown grassland, 

for example, most species have flowered before mowing, although some species flowering 

in July or later may be under-represented in the pollen record. Grazing also influences the 

flowering and pollen production of grasses (Groenman- van Waateringe, 1993), and open, 

grass-dominated vegetation types contain more extra-local and regional pollen than denser 

heath vegetation (Caseldine, 1989). Hemp retting in lakes also leads to the problem of over-

representation of Cannabis Activities such as woodland management also have similar 

implications, as certain trees produce pollen at different times of the year, and therefore the 

timing of coppicing / pollarding may affect the amount of pollen arriving at the site of 

deposition. In addition, certain trees, such as T. cordata, may take 8-12 years to begin 

flowering again after initial coppicing (Rackham, 2003, 243), further reducing their 

appearance in poUen assemblages. 

18 



The models presently available are "unfortunately of limited use for pakeoecological 

reconstructions, due to the many additional complexities involved in poEen dispersal, 

deposition and preservation. These models provide a means of quantitatively making estimates 

of past vegetation cover, and assist in the interpretation of vegetation dynamics and human 

activity, but are unable to allow reconstructions of the spatial distribution of the vegetation 

without the use of multiple sites and high-resolution counting and dating. The use of 

macrofossil analysis may improve the spatial distribution of plant species in addition to RSAP. 

The development of the landscape reconstruction algorithm (LRA) attempts to address some 

of these issue, by taking a range of different sized lake basins, and using their overlapping 

RSAP to quantify and model the palaeo-distribution of vegetation mosaics within this area 

(Sugita et ai, in prep.). This approach is still in the developmental stage, and although it 

provides very encouraging initial results, it still requires further validation and subsequent 

calibration. 

2.13 Key Research Questions and Considerations. 

In research projects there is a need for a variety of different sized sites, each with different 

RSAP, to properly assess different scales of human impact and changes in vegetation 

structure. 

Multiple sites, where available, are required to provide a robust interpretation of past 

vegetation composition and processes, as a single site is only representative of changes 

occurring at a small scale, rather than at the regional level. 

There are potentially problems with certain important taxa with low RSAP, such as Calluna 

vulgaris, as it is difficult to assess what changes in the landscape are represented within the 

palaeo-record. 

Pollen analysis alone is insignificant to answer the two key research objectives, and must be 

complemented with additional proxies. 
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Chapter 3 Charcoal Analysis. 

3.1 Introduction. 

Charcoal has been defined as an "amorphous inorganic carbon compound which results 

from the incomplete combustion of plant tissue" (Patterson et al, 1987, 4). Charcoal is 

generally classified as being either micro- or macro-charcoal, yet the particle size that 

differentiates the two classes varies depending upon the author and method employed. 

Generally, it can be assumed that micro-charcoal is that requiring a high-powered 

microscope to view and is less than 200|im along its longest diameter (due to the method of 

extraction). Macro-charcoal particles are those larger than this size (although this again 

depends upon sampling method — e.g., size of sieve used for extraction) and can be viewed 

using a low-powered stereomicroscope. 

Microscopic charcoal particles commonly occur in the deposits used for pollen analysis, 

providing the opportunity to reconstruct the history of burning as well as vegetation. 

Charcoal remains from sites away from human habitation may provide a valuable additional 

indicator of human activity that can help the interpretation of the pollen record. The role of 

natural burning should not, however, be underestimated. Rackham (2003) states that most 

native British woodland is very difficult to burn, even under drought conditions, and that 

(natural) Ere are rare, with only Vinus sjlvestris combustible. This is questionable, based upon 

a number of key studies. Charred oak trees were found at Goldcliff, and Westward Ho!, 

associated with Late MesoHthic sites (M. Bell, personal communication, 2005). Whitehouse 

(2000) reported burnt roots, stumps and trunks, mainly of P. sjlvestris and ^etula, from 

Tliorne Moors over a distance of f.5km^ at both sites (dated 5300 — 4300 cal. BP), tiiere 

attributed to natural fire in a P. sjlvestris mite. In addition, Buckland (2005) has reported the 

presence of pyrophilic beetle assemblages from sites dating to the mid-Holocene, which 

suggests that natural burning occurred in past woodland. In Nor th American modern fires 

within open Pinus savannas commonly only burn the understorey, encouraging growth, 

while the rapid, flashy nature of grass fire does not cause sufficient heat to ignite the trees 

(Vogl, 1974). Similarly, Scott et al (2000) noted fire litter was burnt during a heathland fire in 

Surrey and no Pinus or J!>etula trees ignited, though scorched branches subsequentiy died. 

3.2 Human use of fire. 

On balance it is suggested that only intense fires will severely affect mature trees, even 

combustible taxa (Mellars, 1976), however Moore (2000) highlighted the gaps in our 
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knowledge of how fire would have behaved in Britain in the past. A combination of 

conditions is required for fire to spread. These include a source of fuel, such as dead 

vegetation on the ground and conducive climate / weather conditions. Lowland Britain may 

have been damp, but with know-how, timing and an ability to identify the right combination 

of environmental factors, it would have been possible to burn within woodland, even if 

initial opening up using tools or grazing animals was needed (Moore, 2000). This means that 

where charcoal occurs it is sometimes difficult to disentangle whether it can be direcdy 

attributed to human activity or reflects natural occurrence. Charcoal may not necessarily 

indicate the direct burning of vegetation, although this can be very difficult to differentiate 

unless identification to genus or species level can be made. Some of the potential origins of 

anthropogenically induced burning are summarised in Table 3.1. 

Method. Effect. 

Slash & Burn 

(swidden) techniques. 

System associated with a frequent setdement mobility whereby burning is 

used to aid clearance of areas of woodland for early crop production. 

Associated with Landnam activity. 

Managed Woodland. Burning may be used to dispose of unwanted plant material, such as twigs 

and leaves after coppicing / poUarding. Burning would also have been used 

for fires in small 'base camps' during these operations. 

Charcoal burning & 

Production. 

Wood harvested from managed woodland may be converted to charcoal as 

it burns at a higher temperature, is easier to light, and Hghter to carry. 

Heathland 

Management. 

To preserve an open environment, burning is frequently used to destroy 

gorse and tree-sapling growth, and may have a preferential affect upon 

heather growth. 

Arson / Accidental 

Cause. 

Purposeful, or accidental burning — e.g., unattended camp tire, or the 

discarding of glass or naked flames. 

Settlements Burning of wood or charcoal for cooking, warming, or other domestic 

purposes. 

Industry. E.g., Pottery production or Metallurgy. 

Invasions / Batdes. Burning of setdements during an invasion, or a battle encampment in the 

near vicinity would create a cluster of fires to feed troops and produce 

warmth overnight. 

Table 3.1: Potential anthropogenic activities that may produce an increase of micro-charcoal within 
a sedimentary sequence. 
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Figure 3.1: Interaction between humans and their surrounding environment for the use and function 
of burning and fire management (adapted from Thery-Parisot, 2002). 

Each of the activities shown in table 3.1 have an inter-relationship with the site at which the 

burning is occurring, environmental and human determinisms, and the method of burning 

itself, summarised in figure 3.1. The most important variables are fuel availability and the 

site function, which can determine the amount and frequency of burning that can occur, 

accessibility, and availability of additional raw materials. By understanding these variables, 

and comparisons with pollen records, improved archaeologically based interpretations can 

be made of local and regional uses of fire. 

3.3 Reconstructing past fire. 

Fire reconstructions are based on charcoal measurements f rom lake sediment (e.g.. Swain, 

1973), peats (e.g., Bradshaw & Zackrisson, 1990) or soils (e.g., Carcaillet, 1998). Charcoal 

fragments can be identifiable at the family, genus or species level (Jacquiot et al., 1973), and 

can be directiy dated by radiocarbon measurement. 

Since the original study by Iversen (1941), most researchers have measured, or counted, 

charcoal fragments from lake sediments. It has been suggested that micro-charcoal 
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fragments from pollen slides may be windborne over long distances due to their size 

generally being smaller than lOOjim in diameter (Clark, 1988a; Odgaard, 1992). There are, 

however, indications that the size and number of charcoal fragments are strongly influenced 

by fragmentation processes during pollen-sHde preparation (Clark, 1984). Consequently, 

some doubts persist on the suitability of poHen-sMe charcoal analyses to reconstruct local 

fire history, although experimental burning has shown that an abundance of micro-charcoal 

may result from local fires (Pitkanen et al, 1999). Local fire chronicles deduced from fire 

scars and written historical sources also show that pollen-slide charcoal may encompass 

large regional source areas (MacDonald et al., 1991; Tinner et al, 1998; Pitkanen et al, 1999). 

Furthermore, charcoal series from pollen sHdes show an important background component 

that is interpreted as the regional production of small charcoal fragments (Clark & Royall, 

1995; Bergeron et al, 1998; Tinner et al, 1998). 

Other studies that have used both micro- and macro-charcoal have demonstrated that both 

these records can exhibit strong similarities, with the micro-charcoal generally being more 

sensitive to smaller-scale burning, and that occurring off-site. The study at Star Carr (MeUars 

& Dark, 1998) of multiple sequences from close-proximity have confirmed the close 

relationship between macro- and micro-charcoal sequences, with the larger burning horizons 

well-represented within all cores. The smaller peaks in both macro- and micro-charcoal are 

not as well replicated across all sites, suggesting that micro-charcoal particles can give a 

localised signal, which is not strongly influenced by regional inputs. Edwards & Whittington 

(2000) undertook a similar study using micro-charcoal analysis across a Scottish lake, and 

also found similar trends to MeUars & Dark (1998): good rephcation of large events, but 

differences in smaller ones. Both these studies would suggest the usefulness of micro-

charcoal analysis for the reconstruction of fire histories, particularly for larger local events, 

with multiple sites allowing local variations to be recognised. 

Due to the majority of micro-charcoal studies having been based in lacustrine environments, 

an additional problem of interpretation occurs due to the fact that many lakes are likely to 

be subject to sediment focusing, a process which redistributes pollen and spores from 

shallow to deeper areas (Davis & Ford, 1982; Davis et al., 1984). Other palynomorphs are 

affected by this process, and investigations of modem dispersal and deposition have 

highlighted the importance of microscopic and macroscopic charcoal movement and 

resuspension within lakes, where there is a predilection for particle focusing in deepwater 

sediments (Bradbury, 1996; Whitlock & MiUspaugh, 1996). The inwash of sediments. 
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including pollen and charcoal particles, from a site higher in the water table, in addition to 

soil-runoff, will also provide an additional influx into a lake. 

Most valley hollows, raised bogs and lacustrine sites have a slow rate of accumulation, and 

may have a temporally coarse pollen and charcoal record. Pollen is produced on a yearly 

basis, with different taxa flowering at different times throughout the year. Burning, on the 

other hand, occurs over a much shorter time period (days or hours), unless associated with a 

settlement, industry, or particular type of management such as coppicing. This makes it 

difflcult to distinguish between a single large burning event, and continuous small-scale 

burning. Small valley hollows and deposits are also subject to over-land water flow, which 

may alter the amount of charcoal deposited. The annual production of pollen may conceal 

the presence of small-scale erosion, and thus the presence / scale of a burning event in the 

charcoal record. Alternatively, inflow may increase deposition and focusing of charcoal upon 

the site, amplifying the magnitude of the event. In peat, there is also the potential problem 

that severe fires could remove peat and disrupt the sedimentary sequence, in addition to 

depositing their own charred remains (Charman, 2002). 

3.4 Current methods for charcoal analysis. 

Rhodes (1998) has suggested four main methods for quantifying charcoal from pollen slides: 

• "absolute particle abundance" (e.g., Davis, 1967), whereby aU particles observed upon 

the shde are counted; 

• "size-class method" (e.g., CarcaiUet et ai, 2001), whereby all particles are placed into 

predetermined size groups depending upon diameter or surface area; 

• "point count methods" (Clark, 1982), whereby the number of charcoal particles 

coinciding with a gridded field of view or eyepiece graticule are recorded; 

• "subjective estimates" (e.g., TaUis, 1975), made on a five- or seven-point scale. 

Each method contains a number of advantages and disadvantages, such as speed or direct 

comparability. In addition, these methods alone may provide misleading information about 

charcoal abundance within a sequence, as the concentration upon each slide will vary due to 

the preparation and mounting methods. In addition, methods such as image analysis may 

enable automated and / or enhanced approaches to each of the above techniques. Some 

author use charcoal: poUen ratios, but this is highly dependant upon a consistent pollen 

influx rate. A decrease in woodland around a site, for example, would lead to a large 

reduction in total pollen influx, causing the charcoal: pollen ratio to increase artificially, 

regardless of any actual burning events. To overcome this problem, exotic marker pollen 
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gtains Of spofes of known concentration may be added and counted simultaneously with the 

charcoal particles to allow the independent calculation of their concentration within each 

sample. The exotic markers added may be in tablet form (Stockmarr, 1971) or in a pre-

pfepafed suspension (Befglund & Ralskajasiewiczowa, 1986), and may include taxa such as 

lj)copodium or Eucalyptus. The addition of exotic marker grains also affects the methodology 

used — for example, in the point count method, the marker grain may be either counted 

when it is recorded as a 'hit' on the graticule (Clark, 1982), or just when within the field of 

view (Dark, 1998). 

Reconstructing local fire history with large charcoal particles f rom thin-sections or from 

sieving demonstrates the suitability of these methods to detect fire events despite some 

anomalies, e.g., fire scars without a charcoal peak or vice-versa (Clark, 1988b; MacDonald et 

ai, 1991; MiUspaugh & Whidock, 1995; Tinner et al, 1998). The quality of fijte 

reconstructions deduced from large particles depends on the size of the sediment samples, 

because of the rarity of large particles due to limited dispersion (Earle et al., 1996; Clark et al., 

1998; Ohlson & Tryterud, 2000). 

An assessment of the different charcoal methods indicates some discrepancies for 

reconstructing fire histories (Winkler, 1985; MacDonald et al, 1991; Clark et al, 1998; Tinner 

et al, 1998; Pitkanen, 2000). Chemical analyses apparendy measure other types of 

carbonaceous particles in addition to charcoal, e.g., lignite (Winkler, 1985; MacDonald et al, 

1991). This method is also problematic, and potentially misleading, in sediments with a low 

volume of charcoal (Robinson, 1984). A major problem with thin-section analysis is that it is 

an expensive method, although it provides highly reliable results for the detection of local 

fire events (Clark, 1988b; Tinner et al, 1998). Finally, thin-section and pollen-slide methods 

are both time-consuming. 

Sieving of sediments to select only the large charcoal particles appears to be a more 

convenient and suitable method for reconstructing local fire history (Millspaugh & 

Whitiock, 1995). Current methodology remains poorly documented, with major critical 

aspects concern: 

(i) the variability between studies concerning minimum mesh diameter to exclude 

charcoal from distant fires and thus to establish the local fire history, 

(ii) the minimum size of sediment samples for statistically robust and repHcable data, . 
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3.5 Interptetation. 

The critical size to exclude long-distance charcoal fragments varies between studies from 80 

to 200 pjn (Wein 1987; Clark, 1988a; Clark 1998), although empidcal 

taphonomical studies have suggested apparent extra-local sources of large charcoal particles 

in Alaska (c. 100-500 jam in Earle et al., 1996) and the Yellowstone National Park 

(unspecified size in Whitlock & Millspaugh, 1996). These studies involved the movement of 

windbome charcoal from burned to nearby unburned drainage basins at the time of fire 

(Earle et al., 1996; Whitlock & MiUspaugh, 1996), although the long-distance transportation 

did not significantly affect the charcoal record in an unburned lake catchment area after a 

few months (Whitlock & Millspaugh, 1996). It is crucial to consider processes responsible 

for particle redeposition in lakes, such as sedimentation, disturbance from wind (Bradbury, 

1996), and bioturbation (Davis, 1973; 1974). The sedimentation of secondary charcoal has 

been found to stiU occur between five years (Whitlock & Millspaugh, 1996), and up to 30 

years after a fire event (Patterson et al, 1987). 

3.6 Assimilation and presentation of results. 

Charcoal data, especially micro-charcoal, is generally presented in one of the following ways: 

1. Abundance estimate (1-5 scale); 

2. No. particles encountered; 

3. Pollen — charcoal ratio; 

4. Volume or Area of charcoal (total); 

5. Volume, Area or number of particles within predetermined size classes. 

The abundance method makes comparisons between different samples complicated, as 

accumulation rates may have varied throughout the core, thus affecting concentrations. In 

addition, small scale variations in the fire history, particularly in an area that is prone to 

burning, may be difficult to differentiate. 

The number of particles encountered gives a quick method of quantification, but contains 

inherent problems, such as fractionation of particles during preservation or preparation. The 

pollen; charcoal ratio is useful when exotic marker spores have not been added, as it can 

give an indication of charcoal concentration, but as previously mentioned caution should be 

given to the interpretation of this method, as the presence of a prolific local pollen producer 
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may produce large fluctuations in the pollen concentration, altering the pollen: charcoal 

ratios. 

The area / volume of charcoal encountered overcome the problems associated with the 

number of charcoal particles encountered, as the amount of fractionation of particles should 

not significantly affect the overall volume. This can be quantified either as area per volume 

(cm^ cm" )̂ or absolute volume (cm^ cm'^) if displacement is used to measure the charcoal 

present. This method also allows fiirther statistical quantification of the results. 

The splitting of charcoal into different size classes allows some interpretation upon the 

nature and spatial extent of a fire event. An abundance of small charcoal fragments may 

suggest a large burning event at some distance from the site, whereas a predominantly large 

size class may suggest more localised burning. Size classes also allows the exclusion of 

certain size fractions, such as those which may be associated with long-distance transport. 

3.7 Further statistical treatment of the results. 

Most charcoal analysis goes no further than presenting the results as volume / area 

concentration, or particle concentration, against depth. This method assumes a consistent 

accumulation rate, but realistically this rarely occurs as changes in local processes wiU lead to 

a slowing down, or speeding up of the sedimentation rate. Pollen data are generally 

presented in percentage form, and are therefore largely independent of changes in 

accumulation rate, although hiatuses are a major problem. Charcoal data, however, are 

presented in concentration form, and therefore their values are strongly dependant upon the 

rate of accumulation. 

Utilisation of a range of dating methods, such as radiometric dating and tephrochronology, 

allow accumulation rates to be calculated. This means that charcoal concentrations (number 

particles (# cm" )̂ or area (cm^ cm"^)) can be converted into charcoal accumulation rates 

(CHAR, # cm"̂  yr"̂  or cm^ cm"̂  yr"̂ ) (Higuera et al, 2005). 

If the volume of charcoal being deposited at a site is at a constant rate, then an increase in 

accumulation rate would lead to a reduction in charcoal concentration values, whereas when 

the accumulation rate decreases, the charcoal concentration will increase. This problem is 

demonstrated in figure 3.2. The CHAR values and dates are identical for all five profiles, but 

the accumulation rates have been varied. This can lead to five completely different 

interpretations of the sequence unless site sedimentation / accumulation rates are properly 
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Figure 3.2: Example of the problems associated with using concentration data. Left: Five different 

theoretical accumulation rates. Right: Impact of different accumulation rates on concentration data. 

Each of the curves is derived from the same input number of charcoal particles (1 per year). 

Series 1 contains no variation in accumulation rate, therefore no change in concentration data. 

Interpretation: no change in burning. 

Series 2 contains a fast initial accumulation rate, followed by a slow-down in the upper 30cm. 

Interpretation: initial decrease in burning, then an increase above 30cm. 

Series 3 contains a fast accumulation rate, then central slow-down, followed by a later increase. 

Interpretation: burning decreases initially, then increases between 40-30cm, before 

decreasing again. 

Series 4 contains an initial slow accumulation rate, followed by a later increase. 

Interpretation: initial increase in burning, then a reduction in burning above 60cm. 

Series 5 contains a very slow accumulation rate, followed by rapid accumulation above 90cm. 

Interpretation: large burning event at the base, followed by little burning above 90cm. 

understood. It is therefore imperative that charcoal data is presented as CHAR data when 

the age-depth model permits, rather than conventional concentration data. This problem 

and subsequent approaches should also be applied to other types of concentration data, 

such as geochemical analysis, as they wiU also suffer from changes in sedimentation / 

accumulation rate variations throughout a core, potentially also leading to false 

interpretations. 

The conversion of concentration data into CHAR allows better comparisons to be made 

within each core, between different cores, and with other proxy records, such as poUen or 

plant macrofossils. It is therefore surprising that this method of presenting charcoal data is 

not routinely implemented, due to the problems highlighted above. A survey was made of 

72 publications in international journals from between January 2002 and May 2005, of which 
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only 23 convetted theii chazcoal values to CHAR data.. Of those that did not, at least 29 

studies contained sufficient and ^ °̂Pb dates, suitable age-depth models and charcoal data 

for conversion to CHAR, but did not attempt this process. Four of the papers surveyed did 

not state what units were used for the charcoal data, and therefore there suitability for 

conversion to CHAR could not be evaluated (Davis et al, 2002; Jensen, 2004; Huang, 2002; 

Langdon et al, 2004), In total there were twenty different methods of presenting charcoal 

data given, making comparisons between different studies very difficult, if not impossible. 

3.8 Key research questions and considerations. 

Charcoal data, both macro and micro, can provide useful reconstructions upon the past role 

of fire and burning within the landscape, but these events may not always be attributable 

wholly to anthropogenic activity. 

Where a robust age-depth model is present, charcoal data should always be presented as 

CHAR data, to allow improved comparisons between sites and remove problems produced 

by changing accumulation rates. 

Knowledge regarding the past uses of fire in lowland Britain is largely lacking. More research 

is required to assess its possible role within the landscape, upon vegetation and within 

human society 
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Chapter 4 Review of the Vegetation History of Southern Britain. 

4.1.1 Woodland composition, structure and arrival rates throughout the Holocene. 

Birks (1989) and Huntley and Bkks (1983) produced a number of isomaps to indicate the 

pattern of tree spreading across Europe. For southern Britain the general pattern of 

spreading is still widely believed, although the dates provided have now been shown to be 

too young in many cases, and there are some regional discrepancies with certain taxa\ 

The actual date of the arrival of Pinus sylvestris is poorly recorded for southern Britain, with 

only three dates for its arrival: c. 13,520 cal. BP from Holywell Coombe (Preece & Bridgland, 

1998), f.13,500 cal. BP at WooUiampton (Collins et al., 1996), and c.l3,000 cal. BP from 

SMvertown (Wilkinson et al., 2000). The date for the arrival of Corylus avellana shows the 

earliest dated arrival as cl 1,450 cal. BP at Gatcombe Withy Bed (Scaife, 1987a). 

Three later dates exist for Enfield Lock, 

Warwick Slade Bog and Cranes Moor. At 

Cranes Moor, two sequences (Flush Bog 

and Sphagnum Bog) have been investigated 

and individually dated (Barber & Clarke, 

1987). The date from Sphagnum Bog for 

is 

Holywell Coombe f.l0725 
Pannel Bridge 10650 
Thatcham TE_A f.l0335 
CothiU Fen 10210 
Enfield Lock f.9215 
Gatcombe Withy Bed f. 11450 
Cranes Moor — Flush Bog 10305 

- Sphagnum Bog f.9630 
Warwick Slade Bog f.9700 

Table 4.1: Dates for the Rational Limit of Co/j/hs the rational hmit of Corylus 
(dates cal. BP). . ^ t-, V 

sigmiicantly younger than that rrom rlush 

Bog which coincides with the rational limits of Ulmus and Quercus. The Flush Bog sequence 

shows C. avellana rise 45cms below the rational limits of Ulmus and Quercus, suggesting a 

hiatus in the Sphagnum Bog sequence. The stratigraphy f rom Warwick Slade Bog also 

suggests a possible hiatus. The Enfield Lock sequence does not contain a stratigraphic 

break, but the authors recognise problems with the site chronology, although they were 

unable to explain why these were present (Chambers et al., 1996). 

Quercus and Ulmus appear at similar times and are therefore infrequently separately dated 

(table 4.2). There are broadly three dates when they both reach their rational limits in 

Southern Britain — c9250 cal. BP, c.10250 cal. BP and c.10650 cal. BP. The discrepancy 

between these dates can be broadly divided into sites that contain calcareous material and 

' Sites mentioned in the text are shown in figure 4.1. 
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1. Amberley Wild Brooks 
2. Borthwood 
3. Bramcote Green 
4. Brede Bridge 
5. Broadness Marsh 
6. Caburn 
7. Chapel Bank 
8. Church Moor 
9. Cothill Fen 
10.Cranes Moor 
11.Enfield Lock 
12.Frogholt 

13.Gatcombe Withy Bed 
14.Holywell Coombe 
1 S.Hope Farm 
1 B.Horsemarsh Sewer 
17.Isle of Grain 
1 S.Lewes I & II 
19.Littlebrook Power Station 
20.Lodge Road 
21 .Midley Church Bank 
22.Mordon A & B 
23.Pannel Bridge 
24.Rimsmoor 

25.Sidlings Copse 
26.Silvertown 
27.Stone Marsh 
28.Storey's Gate 
29.Snelsmore 
30,Thatcham 
31 .The Dowels 
32.The World's End 
33.Tillingham Valley 
34.WarwickSlade Bog 
35.Winnall Moors 
36.Woolhampton 

Figure 4.1: Map of Sites mentioned in text with reference to Woodland composition and arrival rates throughout 



those upon clay, silt and alluvium. The calcareous sites contain the earliest rises of both 

Ulmus and — Thatcham, CothiU Fen and Holywell Coombe. The reason for these 

apparently early rises could be due to preferable soil conditions or, most likely, hard-water 

error during radiocarbon dating, causing the dates from these sites to be significantly older 

than the general trends of vegetation influx in Southern Britain. This is likely to be a major 

contributing factor to the discrepancies between the Thatcham {c. 10,725 cal. BP) and 

Thatcham TRA {c. 10,075 cal. BP) dates for the rational limit of Ulmus. The problem of an 

early date from Pannel Bridge has been acknowledged by Waller (2002), as he has expressed 

uncertainties over the presence of reworked pollen and the sediment accumulation rate, 

which could have led to the introduction of older carbon, causing the early dates. 

TiUingham VaUey; c9225 TilHngham Valley: 6.9245 
Church Moor: 69255 Church Moor: 69250 
Bramcote Green; 69275 Bramcote Green: 69250 
Enfield Lock: 69255 Cranes Moor: 69650 
Cranes Moor: 69650 Pannel Bridge: 610650 
CothiU Fen: 610225 CothiU Fen: Interpolated 69900 
Thatcham: 610725 Gatcombe Withy Bed: Interpolated 69360 
Thatcham TRA: 610075 HolyweU Coombe: Interpolated 610625 
Gatcombe Withy Bed: Interpolated 68850 
HolyweU Coombe: Interpolated 610725 
Pannel Bridge: Interpolated 610285 

Table 4.2: Dates for the Rational Limit of Ulmus (left) and Quercus (right) (dates cal. BP). 

Dates for the rational limit of Tilia cordata in southern Britain show that it was established 

first in the southeast, with a date of 68460 cal. BP from Holywell Coombe (although this 

again may have problems of hard-water error), but additional dates from TiUingham Valley, 

Pannel Bridge and Cranes Moor show a consistent date of&7820 cal. BP. At Bramcote 

Green, a date of c.9215 cal. BP has been given for the rise of T. cordata, yet there is another , 

date 20cms above this of&6900 cal. BP, 

suggesting that there is Hkely to be a hiatus 

present within this sequence. The late date 

from Church Moor of 65920 cal. BP is also 

likely to be due to the presence of a hiatus 

within the sequence. 
Table 4.3: Dates for the Rational Limit of 

Tilia cordata (dates cal. BP). 

The arrival and expansion oi Alnusglutinosa during the Holocene has been subject to much 

debate in Britain (e.g.. Chambers & Price, 1985; Bush & HaU, 1987; Bennett & Birks, 1990; 

Tallantire, 1992). Geographical trends have proved difficult to establish, leading to the 

suggestion that glutinosa spread across Britain during the early Holocene before expanding 

when conditions became locally favourable (Bennett & Birks, 1990). Other studies have 

suggested that glutinosa may even have been present during the late-glacial (Wilkinson et 
32 

Church Moor: 65920 
Gatcombe Withy Bed; 67335 
CothiU Fen; 67645 
Cranes Moor; 67815 
TiUingham VaUey; 67850 
Pannel Bridge: 67820 
Bramcote Green: 69275 
HolyweU Coombe: 68460 



a/, 2000a), which is supported by eady dates for the empirical limit ofv4. g/kAWa at Panael 

Bridge (c. 10,285 cal. BP), Gatcombe Withy Bed (present prior to c.11,440 cal. BP) and 

Silvertown (f. 12140 cal. BP), although the last site does not contain a continuous record. 

Comparisons of the studies from the Romney Marsh area has led Waller (2002) to suggest 

that although v4[. was present in the Romney Marsh area at the opening of the 

Holocene, suitable areas for growth were initially restricted, and therefore it is not always 

represented in poUen diagrams. Dates for the rational limit of glutinosa range from c.9500 

cal. BP at The World's End, Tilbury (Devoy, 1979), to f.5140 cal. BP at Hope Farm (Waller 

et al, 1999). Reasons for these discrepancies in dating have been forthcoming, ranging from 

rates of sea-level rise to decreased woodland competition. Waller (2002) suggests that a 

slowing down in the rate of sea-level rise from c. 7800 cal. BP onwards in the Romney 

Marsh area, and the consequent extension of freshwater habitats, may have provided the 

impetus for the major and sustained regional expansion of this taxon. Bennett (1984) has 

observed that pollen diagrams from most of the British Isles show a decline in Pinns sylvestris 

pollen frequencies at the time of the expansion ofyi. glutinosa. H e has suggested that this 

replacement of tree taxa occurred in certain habitats, such as alluvial areas, or may have been 

caused by environmental change, such as climate. A combination of the above reasons is 

likely to explain the discrepancies in the dating from the different sites. 

Hope Farm: f.5140 
Horsemarsh Sewer; f.5595 
The Dowels: f.5680 
Church Moor; f.5920 
Brede Bridge; f.6825 
Bramcote Green: f.6975 
Gatcombe Withy Bed: f.7335 
CothiU Fen; C.7645 
Mordon B; f.7780 
Cranes Moor: f.7815 
Pannel Bridge: f.7820 
Warwick Slade Bog; f.8700 
Isle of Grain; C.9125 
The World's End (Tilbury); C.9500 

Table 4.4: Dates for the Rational Limit of 
Alnus glutinosa (dates cal. BP). 

The presence oi¥raxinus excelsior from 

around 0.1660 cal. BP at l i t t lebrook Power 

Station (Devoy, 1979) and CothiU Fen 

(Day, 1991), and an interpolated date of 

C.7800 cal. BP at Brede Bridge (Waller, 

1994a) and Tillingham Valleys (WaUer & 

Kirby, 2002) demonstrate its early arrival, 

although values are generally low, and it is 

sometimes difficult to attach an empirical 

limit. The date for the arrival of Fagus sylvatica 

is even more problematic, with the earliest date of c.6460 cal. BP f rom WinnaH Moors 

(Waton, 1982), although this date is likely to contain some hard-water error, as the date for 

the Ulmus decline is significantiy older than that observed throughout Great Britain (Parker, 

2002). Other dates from Southern Britain show a wide range of initial dates, which is 

probably due to its poor pollen dispersal abilities, and its arrival into an increasingly 

managed environment. The pattern of the spread of Fagus sylvatica suggested by Bitks (1989) 

estimates its arrival by at least 3000 uncal. BP. The early arrival at Gatcombe Withy Bed on 
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the Isle of Wight (Scaife, 1980; 1987a) suggests that F. was ptesent much eafHer. The 

date from Brede Bridge (c. 4040 cal. BP) is similar to that f t om Crose Mere, Shropshire 

(Beales, 1980) of &4000 cal. BP, suggesting that F. sylvatica may have been present in Britain 

much earlier than originally suggested. 

Stone Marsh: c3905 Snelsmore: &1195 
Midley Church Bank lOB: c3975 Lodge Road: cl240 
SidUngs Copse: f.4245 Amberley WUd Brooks: f.l240 
Bramcote Green: f.4975 Rimsmoor: 
Church Moor: f.5920 Broadness Marsh: 
Chapel Bank: c6150 Frogholt: cH25 
Horsemarsh Sewer: C.6310 Lewes H: c3375 
Caburn: &7095 Tilltngham Valley: c3480 
Storeys Gate: c7570 Borthwood Farm: c3525 
Cothill Fen: c7645 Brede Bridge: 
Litdebrook Power Station: c7665 Gatcombe Withy Bed: c5585 

WinnaU Moors: C.6460 

Table 4.5: Dates for the Rational Limits of Fraxinus excelsior (left) and Fagus sylvatica (right) (dates 
cal. BP). 

4.1.2 Structure of mid-Holocene woodland. 

There are currendy two main competing hypotheses regarding the structure and dynamics of 

early to mid Holocene forests in lowland North West Europe: the high-forest and wood 

pasture hypotheses (Bitks, 2005). The traditional view is that primeval forests, prior to major, 

human disturbance, were dominated by high, closed canopy, mixed deciduous trees. This 

view has been held for the last 50 years, and was primarily developed by research undertaken 

within large basin sites, such as peatiands and lake sites. These sites have large pollen source 

areas, with anemophilous tree taxa being over represented, leading to the idea of a dense, 

closed woodland prior to human disturbance. This hypothesis has been challenged primarily 

by Vera (2000), who suggests that instead lowland woodland was covered by a mosaic of 

patches of woodland, scrub, and savanna. This theory is based partially on historical 

documents and modern ecological observations, and he suggests that herbivore grazing 

pressures would have been important in the past, allowing these open areas to exist. Vera 

(2000) also suggests that the structure of the forests may be similar to that of the present 

New Forest, which is thought to have been partially created and maintained by megafaunal 

grazing pressure. There is, however, a total lack of palynological evidence from the Early 

Holocene to support the wood-pasture hypothesis (Bradshaw, 2002; Bradshaw et al., 2003; 

Mitchell, 2005). Most pollen diagrams, ranging from small hollows to large basin sites, 

contain predominantiy arboreal pollen and therefore do not indicate the openness suggested 

by Vera (2000) (see Mitchell, 2005). 
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Vera (2000) makes many important observations that cannot be supported by the high-

forest hypothesis, iacludiag the inability of Cory/Kf aW/kma and spp. to regenerate 

under a dense canopy, but unfortunately misquotes, or is confused over, pollen production 

in certain taxa, which he uses to support Ms hypothesis. In addition, Vera's views on the 

regeneration capabilities of Ouercus have been challenged by Rackham (2003) and Peterken 

(2001) who suggest that the introduction of the fungal pathogen oak mUdew Microsphaera 

alphitoides into Europe in A.D. 1907 has led to a reduced ability for Ouercus to regenerate and 

compete, which probably did not occur in the past (Kelly, 2002). 

Mitchell (2005) attempted to use pollen evidence from a range of different sized sites to test 

Vera's theory on landscape openness. The majority of sites used had large basins, and hence 

large source areas, making them insensitive for identifying small-scale landscape openness. 

The number of smaU-hoUow sites used was small, with the majority containing high arboreal 

values. The data, however, were averaged over long time periods (500 year slices), and 

therefore could potentially be unable to sense the variation in shifting mosaics of vegetation 

suggested by Vera. Another potential issue with small-hollow sites is that they are normally 

sampled from within woodland, as this is where the sediments are best preserved. It is 

possible that site which existed in open vegetation during the past could have been heavily 

disturbed / destroyed by humans exploiting and maintaining these openings, with the later 

addition of arable agriculture, drainage and ploughing. In Europe long records from smaU-

hoUows dating to this period are infrequently found in close proximity to each other. This 

means that palaeo reconstructions often only represent a single woodland stand, rather than 

several sites being able to demonstrate the different vegetation mosaics that may exist within 

a woodland area. There is clearly a need to undertake much more work on these types of 

sequences to allow us to be able to start making interpretations of the fine-scale vegetation 

structure, which can then inform interpretations of the wider landscape. 

If the small hollow is in close proximity to trees, possibly under the canopy, the C 

component of Tauber's model wiU be very important, as tree poUen and catkins / flowers 

may be deposited directly into the sediment. There is also the problem of sediment, and in 

particular pollen, focusing within the hollow, and the inwash of pollen from the surrounding 

vegetation (C^ component), again possibly over-represented by anemophilous tree pollen. 

This makes the sensing of woodland openness very difficult, even from these small sites that 

can record stand-scale vegetation. This problem is partially demonstrated in figures 4.3 and 

4.4, with three models produced using the HUMPOL suite (Middleton & Bunting, 2004) 
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and pollen productivity estimates &om Brostrom a/ (2004). The models have been 

dehbemtely kept simple, with only three taxa used: for the woodland, CaQf/yj on the 

woodland edge, and Poaceae forming the open areas. 

In figure 4.2, the pollen rain from within each of these three areas has been simulated, with 

50 random points in each zone for each scenario sampled, and can provide the following 

observations: 

• The pollen rain from within the woodland poorly represents the open land and edge 

woodland; 

• The poUen rain from within open land contains very high Poaceae values, with^aerOTJ 

also well represented, but Corylus underrepresented; 

• Pollen rain from the edge contains lower Poaceae values, with Ouercus well represented 

and Corylus over represented; 

Changing the size of basins can also be explored using this method of modelling (figure 4.3). 

Here sixteen basins have been placed in a wooded landscape with openings, with the sample 

basins within openings, woodland edge or the woodland itself. The basin size has been 

varied from 40m to 200m diameter, to test their sensitivity for recording non-arboreal pollen 

(NAP - in this scenario Poaceae) within a landscape, and provides the following 

observations: 

• Only sequences in the centre of large openings can provide N A P values of greater than 

20%; 

• As the basin size increases within the openings, the amount of NAP decreases; 

• As the basin size increases within the woodland and edge, proportionally the open space 

represented increases, but values still remain lower than would normally be interpreted 

as representing landscape openness; 

The values for NAP from small hollows in Mitchell's (2005) paper were normally not above 

10% for mid Holocene woodland, which was suggested to infer closed environments. These 

basic models suggest that unless the site is small and within an opening, NAP values will 

remain low. In addition, the presence of Corylus needed to be much larger than used for the 

models, as even the values from within the edge woodland (e.g., sample point I) were lower 

than commonly observed in the pollen record for this time period. 
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60% open landscape — Poaceae values are higher than generally 
observed in pollen records from mid-Holocene woodlands. 
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15% open landscape — Poaceae values in the woodland and 
edge are similar to those observed in pollen records from 

mid-Holocene woodlands. 

Figure 4.2: Three models of landscape openness produced from the HUMPOL Suite of programs, using 
the Pollen Productivity Estimates (PPE) from Brostrom et al. (2004). Green=Quercus, Blue=Corylus, 

=Poaceae. Graphs show the mean for 50 sample points within each zone, along with the standard 
deviation of derived values. 
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Figure 4.3: Model of site sensitivity to 
landscape openness produced from the 
HUMPOL Suite of programs, using the 
Pollen Productivity Estimates (PPE) from 
Brostrom et al. (2004). 

Left: Diagram shows basins at 120m 
diameter, but in model were varied between 
40m to 200m in same locations. Locations C, 
E and P are located in the open, D, I, K and 
M are within the woodland edge, and A, B, G, 
G, H, J, L, N and O are located throughout 
the woodland. Green=2«erc«s, Blue=Co/y/«s, 

=Poaceae. 

Below: Results of modelling Poaceae values 
from the different sized basins within the 
landscape mosaic. Locations C, E and P, 
located in the open areas contain the highest 
Poaceae values, but these do not reach above 
50% and decrease as the basin size increases. 
The woodland edge sites record values below 
20%, with the woodland sites all below 6%. 

• Poaceae (40m) 

• Poaceae (80m) 

• Poaceae (120m) 

• Poaceae (160m) 

m Poaceae (200m) 

A B C D E F G H I J K 
Sample Location 

L M N O P 

These models demonstrate that landscape openness is very difficult to recognise in poUen 

sequences within what is generally regarded as a wooded landscape, and therefore the 

absence of higher NAP values from small hollow sites does not infer that the woodland was 

closed during this period, only that the pollen source area is dominated by arboreal pollen. 

These models only suggest that the wood-pasture hypothesis, or more importantly the open 

woodland, should not be dismissed based upon pollen evidence alone. Although these are 

only possible scenarios of past vegetation and pollen dispersal, they demonstrate that 

woodland openness can occur without it being easily identified. 
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The wood pasture and high forest hypotheses represent two extremes of the possible 

vegetation structure. They have resulted in some authors only accepting one of the two 

theories, instead of looking at a potentially more realistic variable model, based on a variety 

of different driving forces, of which grazing pressure in only one factor (e.g.. Vera, 2000; 

Birks, 2005; Mitchell, 2005). Vera's (2000) suggestion is also refuted by several authors (e.g., 

Svenning, 2002; Bradshaw et al, 2003) who suggest that this is likely to be an over-

simplification, and not applicable to all environments, yet this is probably also true for the 

high-forest hypothesis. Other factors are prevalent within woodland vegetation, such as 

natural fire, flooding, wind throw, disease and variable soil characteristics (Bradshaw, 2002; 

Bradshaw & Hannon, 2004; Hodder et al., 2005). Although some authors have rejected fire 

as a major influence within deciduous woodland (Bennett et al^ 1990; Vera, 2000; Rackham, 

2003), other evidence has been forthcoming for their flammabihty (Mason, 2000). Clark et al. 

(1989) suggested that a fire return rate of f.250 years was responsible for the dominance of 

Corylus avellana and Fraxinus excelsior woodland in Schleinsee, West Germany. The distinction 

between anthropogenic and natural fires, however, is unclear (May, 1993; Mason, 2000; 

Moore, 2000). Svenning (2002) suggests that fire would also be important in the 

maintenance of light-demanding or short-stature woody species within closed forests. The 

recent survey by Buckland (2005) of natural woodland openness inferred from insect 

assemblages has highlighted the presence of pyrophiHc species during this time, also 

suggesting that fire was an important process; 

Other studies, such as that by Coles & Orme (1983), suggest a combination of internal and 

faunal processes could have created a natural "park-like" landscape. For instance, areas once 

flooded by beavers become drained once abandoned and convert to meadows maintained 

by grazing herbivores. Here a mosaic of open, edge and woodland habitats would be created 

and change cyclically (Chisham, 2004). 

Understanding the structure of natural deciduous woodland during the Holocene is further 

complicated by the presence of anthropogenic activity in and around these woodlands. 

When clearances are observed within a pollen record, these are normally attributed to 

anthropogenic clearance, rather than purely natural disturbance factors, as outlined in table 

4.6. 

Differentiating between natural processes and human activity is therefore very difficult, 

making the rigorous testing of these two contrasting hypotheses challenging. Overall, 

however, the evidence being derived from additional proxies, such as insects and charcoal, 

39 



suggests that the high-forest hypothesis is a gross over-simphfication when applied to the 

whole of north-west Europe, as there were indeed periodically areas of open vegetation, 

potentially allowing some form of grazing to take place. The natural processes of succession 

and death would allow some areas of woodland to be opened up, allowing improved 

conditions for germination and growth, even of understorey taxa such as Corylus avellana. 

Many of these studies neglect the importance of taxa growing on the edge of woodland, as 

this is likely to be where C. avellana would have thrived, and would normally be adjacent to a 

deposition site such as a valley fiU or lake. Caution must be applied so that one of these 

hypotheses is not appHed to the entirety of lowland North West Europe in a blanket 

fashion, as variables such as climate and species composition (both floral and faunal) would 

have varied, modifying both the pressures upon woodland structure, but also its 

composition. For example ¥agus sylvatica is late to arrive in areas such as Southern England 

and Sweden, but was present in continental Europe much earlier (e.g.. Pott, 1997; 2000). 

The recent shift in the general perception of the structure of these woodlands is highlighted 

through the reviews provided by Bradshaw and Hannon (2005) and Hodder et ai (2005), 

and has been largely aided by the increase of multi-proxy based studies in recent years. 

Vera's hypothesis was developed principally for application in Germany and The 

Netherlands, and although it has been applied to North West Europe as a whole, there will 

of course be variations between different regions of the impact of grazing on woodland 

structure, principally due to the absence of large numbers of herbivores in some of these 

areas. 
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Possible disturbance factors Examples 

Natural gap formation processes. Tree-throw, disease, natural ageing and death, forming a mosaic of 
renewed succession and secondary woodland, occurs in all woodland 
populations. 

Edaphic conditions Variations in soil fertility, water table depth and topography 

Natural variations in pollen rain. Variations in flowering of different taxon can be due to climate, _ : • 
competition and nutrient availability. 

Impact of Castorfiber. Bones and damaged wood have been found at many sites; 

Thatcham - possible lake formation (Evans, 1975); 
Runneymede - bundles of branch wood, stripped of wood with some 

beaver-gnawed ends, representing a dam, dated 3770+60 BP and 

3740+80 BP (Needham, 1989); 
Briarfield Nurseries, Lancashire — Stratified gnawed timbers at the 
based of a peat sequence, possible initiated flooding and mire 
formation (WeUs et al, 2000). 
Modern studies in Canada and France — flooding through damming 
has led to palaudification and further opening within woodland (Coles, 
1992; 2001; Coles & Ornie, 1982; 1983). 

Impact of other grazing animals. Grazing ungulates (e.g., red deer, roe deer, elk and aurochs) may have at 
least delayed regeneration of opened up areas. 

Short-term climatic variations. In the Pre-Boreal short-tern climatic downturns has been suggested 
(Walker, 1995; Bjorck et al, 1996; Alley et al, 1997) which might have 
caused short term oscillations in the pollen record and the ability of 
marginal species to produce seeds. 

Burning in the wider landscape. Lightning strike, and rarely meteor strike (Jones & Lim, 2000) may initiate 
natural burning. Tipping (1996) noted increased charcoal in the record for 
northern Scotland f.8 ka BP during a period of increased aridity and 
heathland development. Bradshaw (1993) attributed most charcoal 
evidence in Britain to natural forest Sres. 

Accidental spread of fire. Fire spread from hearths, rather than deliberate manipulation, in a dry 
landscape. 

Opportunistic use. Opportunistic use of natural clearings / naturally burnt areas may have 
occurred rather than humans being the original causal factor in 
disturbance. These openings may then have been subsequentiy 
maintained with fire (Simmons, 1993). 

Table 4.6: Natural and non-anthropogenic (indirect) possible disturbance factors within Early and 

Mid Holocene Woodland (partially from Chisham, 2004). 
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4.1.3 Key Research Questions and Considerations. 

Some of the original radiocarbon dates from the New Forest are problematic, and they are 

at present difficult to utilise for understanding the timing, and longevity, of changes in the 

vegetation of this area compared to elsewhere in southern England. 

There is a need for further dating of the empirical and rational limits of key taxa from non-

calcareous area in southern England. This is required to provide a better understanding of 

the rates, and spatial pattern, of their immigration into the British Isles. 

The time the empirical limit of Vagus sylvatica is reached in southern Britain is variable, and 

has the earliest dates located in the Hampshire Basin and Isle of Wight. Dating of further 

sequences from the New Forest area may provide an improved understanding of when and 

how this species became established in Britain. 

Can the modern New Forest woodlands reliably be used as a modern analogy to Vera's 

(2000) vision of mid Holocene wood-pasture? 

Interpretations of the structure of woodland, particularly those of the early to mid 

Holocene, should be undertaken with care, using all available proxies to imply both 

vegetation openness and composition. 
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4.2.1 Vegetation during the early Holocene . 

There are thirty-five dated pollen sequences from southern Britain that contain a record 

from the Mesolithic period. The distribution of these sites is shown in Figure 4.4. 

Site Radiocarbon 
Date (BP) 

Lab. Code Cal. Range 2CT (95.4%) 
confidence (yrs BP) 

Reference 

Bramcote Green 8280±120 Beta-70408 9500-9000 Thomas & Rackham, 1996 
61106110 Beta-70408 7250 - 6720 

Brede Bridge 5970±150 SRR-2646 7210-6440 Waller, 1994a 
Broadness Marsh 6882±90 Q-1283 7930-7430 Devoy, 1979 

6620±90 Q-1339 7670-7430 
5220665 Q-1341 6180-5750 

Caburn 6190±50 Beta-127566 7250 - 6940 Waller & Hamilton, 2000 
5570650 Beta-127565 6450-6280 

Chapel Bank 5400680 Beta-87705 6320 - 5940 D. Long et al, 1998 
Church Moor 8260650 SRIl-1920 9470-9090 Clarke & Barber, 1987 

5170650 SRR-1919 6170-5750 
Coombe Haven 5900680 Beta-2685 6900-6490 Smyth & Jennings, 1988 
Cothill Fen 83506100 OxA-2081 9540-9030 D ^ J 9 W 

75306120 OxA-2081 8550 - 8040 
67906100 OxA-2709 7830-7430 

Cranes Moor 8590690 SRR-1917 9900-9420 Barber & Clarke, 1987 
8630660 SRR-2126 9780-9490 
8290680 Beta-68555 9480 -9030 

80006110 SRR-1918 9260-8540 
7000680 SRR.-1916 7960-7670 
5750660 SRR-1915 6720-6400 
4550660 SRJ&-1914 5450-4980 

Crossness 5640675 Q.1282 6640-6290 Devoy, 1979 
Dibden Bay 5040660 Beta-1065 50 5920-5650 Long et ah, 2000 

4650670 Beta-1065Sl 5920-5050 
Enfield Lock 8200680 Beta-68556 9430-9000 Chambers et al., 1996 

82806120 Beta-70408 9500-9000 
Gatcombe Withy Bed 6385650 SRR-1339 7430-7250 Scaife, 1980 

9970680 SRR-1433 11940-11190 
Holywell Coombe 7650680 Q.2716 8600-8330 Preece & Bridgland, 1998 

86306120 OxA-2157 10910-9410 
Hope Farm 4485645 SRR-5618 5310-4970 Waller era/., 1999 
Horsemarsh Sewer 58906110 Beta-87700 6990-6440 Waller e? a/., 1999 

5500670 QjM7 6450-6110 
Hythe Marshes 5320660 Beta-93198 6280-5930 Long era/., 2000 
Transect 1 
Isle of Grain 85106110 iQ-1286 9780-9140 Devoy, 1979 
Kingswood 4560660 HAR-4239 5460 - 4980 Waton, 1982 
Lewes I 62906180 7510-6750 Thorley, 1981 
Lewes II 56746167 6870-6000 Thorley, 1981 
Littlebrook Power 6820655 IGa74 7760-7570 Devoy, 1979 
Station 

5464±60 IG&72 6410 - 6050 
5372660 IGa73 6290-5990 

Mordon A 86486220 SRR-786 10260-9090 Haskins, 1978 
Mordon B 6979670 SRR-789 7940-7670 Haskins, 1978 

77586140 SRR.790 9040-8290 
Munsley Bog 98506190 SRR-1437 12050-10650 Scaife, 1980 
New Dartford Tunnel 71406110 

5484680 
8180-7730 
6450-5990 

Devoy, 1979 

Pannel Bridge 7000690 SRR-2890 7980-7660 Waller, 1993 
5540680 SRR-2889 6500-6170 

Rimsmoor 5150670 HAR-3919 6170-5720 Waton, 1982 
Sandfield Farm Hv. 17343 

Hv. 17342 
Hv.17341 

7145-6669 
6844-6117 
6624 -6107 

Long, 1992 

Table 4.7a: Sites with calibrated radiocarbon dates for the Mesolithic Period. 
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Site Radiocarbon Lab. Code Cal. Range 2ct (95.4%) Reference 
Date (BP) confidence (yrs BP) 

Stone Marsh 697Q±90 Qi-1281 7970-7610 Devoy, 1979 
6680±100 ()-1335 7730-7410 

Thatcham TRA 9480±68 /LA-55303 10550-10100 Chisham, 2004 
9134±65 AA-55306 10490-10180 
8982±64 AA-55307 10240-9910 
8629±82 AA-55308 9900-9470 

The World's End 8170±100 0^1426 9440-8770 Devoy, 1979 
(Tilbury) 7830±I10 Q-I427 8990-8410 

70506100 (3-1428 8110-7670 
6575±95 qL1429 7620-7270 
6200±90 Q-1430 7290-6800 

Tilling Green 8720±40 Beta-155394 9900-9550 Waller &Kirby, 2002 
8240±80 Beta-153522 9470-9020 

Tillingham Valley 6980±50 Beta-153 521 7940-7680 Waller &Kirby, 2002 
Warwick Slade Bog 8590±I20 SRR-2251 10120-9290 K.E. Barber, unpublished 

7830±100 SRR-2250 8990-8410 
Wateringbury 8470±190 0^1425 10190-8990 Kemeyefa/., 1980 
Winnals Moor 5630±90 HAR-4342 6660-6270 Waton, 1982 

Table 4.7b: Sites with calibrated radiocarbon dates for the Mesolithic Period. 

The early Holocene record shows an environment that was predominantly open, with herbs 

of disturbed ground present. Tree cover was limited, with the main taxa being ^etula, P. 

sylvestris and Salix. The early expansion of Corylus avellana began the development of 

potentially more closed canopy woodland (see chapter 4.1.1), and this was later followed by 

the appearance of Ulmus and Quercus, and a decline in iietula. This is true of many sites, such 

as CothiU Fen (Day, 1991), Gatcombe Withy Bed (Scaife, 1980) and Pannel Bridge (Waller, 

1993), yet at Silvertown (Wilkinson et al, 2000) Vinus sylvestris fails to establish itself, with 

values of less than 10% TLP. 

The dominance of Cotylus avellana with Pinus sylvestris has been observed at a large number of 

sites, and many writers have linked the C. avellana maxima with allogenic factors, relating to 

man's use of fire as a way of promoting its growth for use as a food resource, or indirectly 

using burning to drive game for hunting. At Cothill Fen (Day, 1991) this idea is supported by 

the micro-charcoal sequence, which shows increased burning during the main C. avellana — P. 

sylvestris zone, and then an increase of Ulmus and Quercus when charcoal values decrease, as 

does C. avellana and P. sylvestris. However, at SidUngs Copse, the opposite occurs, with a 

decline in C. avellana as charcoal values increase. The presence of P. sylvestris is also important, 

as it is suggested by Rackham (2003) to be the only native British tree that will easily burn 

naturally, although this is disputed by some authors (e.g.. Mason, 2000) who claim that 

deciduous taxa may have also been prone to burning. The impact of human activity is 

therefore difficult to distinguish from naturally occurring fire events. 

The persistence of Pinus sylvestris southern Britain during the mid and late Holocene is 

poorly understood. Many authors believe that because pollen f rom P. sylvestris produced in 
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very high amounts, and can be carded very long distances, values of less than 20% TLP do 

not imply that it was present near the site (Bennett, 1984). This approach is frequently used 

when interpretiiig pollen diagrams, and therefore the date of the decHne o f f . jyA/fj/irTifiii 

southern Britain is often given as f.7800 - 7600 caL BP, when increases. Dated 

evidence from Wyke Ridge (Carr & Blackley, 1973) and CothiH Fen (Day, 1991) o f f . 

present at values of 17% TLP around f.7000 cal. BP and f.7600 cal. BP respectively. CothiU 

Fen is interesting because of this late persistence, whereas as at SidHngs Copse, to the north 

of the site, P. sylvestns disappeared during the arrival of Ulmus 'SiXid Quercus around c. 9250 cal. 

BP, which Day (1991) attributes to human disturbance. A late persistence of P. sylvestns 

also found at Gatcombe Withy Bed (Scaife, 1980) and Lewes I (Thorley, 1981), where values 

are above 20% and 35% (arboreal pollen) respectively until <7.7335 cal. BP and c.llQQ cal. BP 

(this later date has a large error associated with it, and may therefore not be reliable for 

interpreting the disappearance of P. sjlvestris). At Stone Marsh (Devoy, 1979), values of 15% 

TLP are present around f.6500 cal. BP, yet lower values of less than 10% TLP are observed 

at Tilbury, Litdebrook, Broadness Marsh (Devoy, 1979). This might suggest the presence of 

a local population of P. sylvestns in the Stone Marsh area during the mid-Holocene. The final 

decline of P. sylvestns at many of these sites coincides with the appearance of A-. glutinosa (as 

mentioned earlier), and therefore supports the suggestion f rom Bennett (1984) of 

competition between these species for the valley bottoms, leading to a marginalizing of P. 

sylvestns. There is no doubt that P. sylvestns declined during this period, but the contentious 

issue is as to whether the species completely disappeared from southern Britain until it was 

replanted during the seventeenth and eighteenth centuries A.D. At Toadeshole, in Sussex, P. 

sylvestns recorded at values of f.17% until c.4100-3680 cal. BP, indicating a much later 

presence than recorded elsewhere in Southern Britain (Allen & Scaife, in press). 

Haskins (1978) and Scaife (1980) have both suggested the possibility of a local sporadic 

occurrence of Ptnus sylvestns on low-base status Tertiary soils and plateau gravels. Scaife 

(1987b) has suggested that if P. sylvestns present, then it must have been highly localised 

in view of the extreme competition from deciduous woodland growing under highly 

favourable conditions. Identifications of macro fossil charcoal belonging to P. ^Ivestrishssre. 

been made at Oakhanger (Rankine et al, 1960), Southerham Grey Pit and Ashcombe Bottom 

(Allen, 1995), and Itford Bottom (Bell, 1983), which have been attributed to the selection 

and utilisation of P. sylvestris timber, and its importance, possibly from long distance sources. 

In wetland areas, the expansion oiAlnusglutinosa r.7800 cal. BP (table 4.4) led to the 

development of fen-carr communities that prevailed in many areas until present day. 
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Otigmally this transitioti was assumed to be linked direcdy to climatic change, but additional 

suggestions by Devoy (1979) and McVean (1956) have suggested that a change in the base-

level around c.8000 — 7500 cal. BP led to the expansion ofv4. and cart 

communities. In the Pannel and Brede valleys, for example. Waller a/ (1999) have 

suggested that was sustained by a combination of eutrophic run-off ftom the 

uplands and rising groundwater levels. 

The expansion of Tilia cordata around r.7800 cal. BP allowed it to achieve dominance within 

the already established and Cory/i/j' woodland. Although values in 

diagrams rarely achieve greater than 10% TLP, it is under-represented in pollen diagrams due 

to its entomophilous dispersal. It has been suggested by several authors that T. cordata had 

the ability to possibly form pure stands (Moore, 1977; Scaife, 1980; Greig, 1982a; Baker et al, 

1978; Day, 1991) at sites across southern Britain. 

4.2.2 Mesol i thic activity in southern Britain. 

Understanding the role and activities of Mesolithic communities within the wider landscape 

is very important for the interpretation of palaeoenvironmental data from this period. Some 

authors have suggested deliberate disturbance of the environment through clearance and 

burning by Late Mesolithic populations, with over 100 sites in Britain proposed by Simmons 

(1979; 1996). The evidence usually comprises charcoal and pollen evidence for a reduction in 

tree pollen and an increase in herbs and grasses, sometimes at horizons that contain 

Mesolithic tools. The work of Simmons and Innes (1996a; b; 1985) has been crucial in 

elucidating such clearance but has firmly focused on the Late Mesolithic and upland 

environment. Scaife (1987b) has suggested that major anthropogenically induced vegetation 

changes, like those observed on the poor soils investigated by Simmons, have not been . 

observed in the south where soils are less prone to depletion (hence the anthropogenic signal 

is not amplified and vegetation recovers more readily) and because lowland areas simply 

haven't been adequately investigated. Behre (1988) also suggested fertile and wetland sites 

have vegetation resistant to change, so impact is usually small-scale with ready recovery. 

Zvelebn (1994), however, has argued that late Mesolithic groups deliberately maintained 

forest clearances to increase nut, fruit and wetland plant production and possibly native 

grasses prior to the adoption of Neolithic techniques. 
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The evidence of Mesolithic forest distufbance is often difEcult to recognise in the fossil 

record. Such disturbances, unless lazge-scale or adjacent to the sampling site, are unlikely to 

be detected in the pollen record. Palynological studies at important early Mesolithic sites in 

Britain, such as Star Carr, Yorkshire (Walker & Godwin, 1954) and Thatcham (Holyoak, 

1980) have failed to provide evidence for disturbance over this timescale. Re-evaluation of 

both these sites, by MeUars & Dark (1998) and Chisham (2004) respectively, at higher 

resolution (up to 1mm slices), and combined with plant macrofossil, molluscs and charcoal 

analysis, has provided recognizable signs of disturbance. 

At Woolhampton and Thatcham repeated phases of fke and small-scale landscape 

disturbance have been identified from c.9500 cal. BP, with wetland, dryland and transitional 

trees, herbs and herb types being burnt. Small increases in Vlantago lanceolata, Ikumex spp., 

and are observed, along with the increases in 

aquilinum, Poaceae and Cyperaceae during and after burning phases. Chisham (2004) has also 

suggested that Vinus sylvestris was either targeted, or its flowering particularly affected, by 

generalised Ere. Burning was also found to have increased in association with the rise of 

Corylus avellana, although it was not heavily affected itself. Chisham (2004) suggests that the 

naturally increasing cover of C. avellana, along with the encroachment of other deciduous 

types, may have encouraged people to further open up and maintain existing open patches of 

the landscape, making them more a focus for activity. 

Use at Thatcham is suggested, using environmental and faunal evidence, to have been 

between mid-summer to early autumn and winter. Burning apparently took place during the 

driest season when it may have been easier to ignite and maintain burning in the wetiand 

environment, attracting large herbivores by the increased browse and open conditions 

created. 

Deliberate patch burning within the lowland river and terrace landscapes of the Kennet 

Valley by early Mesolithic populations correlates both in timing and pattern with those 

observed at Star Carr (MeUars & Dark, 1998), taking place within 500-700 years of the start 

of the Holocene, predating the upland Late Mesolithic sites at which burning has been 

proposed. This also contradicts the view that Mesolithic environmental manipulation 

originated in the uplands before relocating to the lowland environment (Simmons, 1996; 

2001; Simmons & lanes, 1988a,b,c,d; 1996a,b,c). Chisham (2004) suggests that the lowland 

Mesolithic activity was mobile, probably using a central 'home' base, likely to be at 
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Thatcham, but movement temained in a lowland context throughout the year, rather than a 

seasonal transition between upland and lowland environments. 

Within the Pannel Valley, a number of MesoHthic flint scatters have been located (Holgate & 

Woodcock, 1988), including one situated only c.lQm north of the Pannel Bridge pollen site, 

which is thought to represent the remains of short stay camps visited intermittently during 

the later MesoHthic. The Pannel Bridge pollen diagram does not suggest that human activity 

had a major influence on the dryland vegetation development, as tree and shrub pollen 

remains dominant, with only a temporary increase in Poaceae and decline in C avellana 

around f.8200 cal. BP. The recent addition of micro-charcoal analysis upon this sequence 

(M.J.Grant, unpublished) has highlighted that fire played an important role in this area during 

the MesoHthic period, with at least two main phases of burning, dated &7200 and 7800 cal. 

BP, which are likely to be associated with the local archaeology. 

Research within the Poole Basin by Haskins (1978) has suggested that MesoHthic activity 

had a Hniited impact on the surrounding vegetation. She has suggested that at two sites. The 

Moors and Godlingston A, evidence for MesoHthic clearance can be observed. The Moors 

sequence contains a prolonged decline in Ulmus, with an associated peak in Pteridium 

aquilinum, whereas at GodHngston A, declines in Quercus, Ulmus and Corylus avellana are 

followed by a peak in P. aquilinum. These alone could be easily dismissed as natural 

fluctuations, yet at GodHngston A there are also large influxes of iron and aluminium into 

the site, with an inwash of clay, which could indicate disturbance within the catchment area. 

At Kingswood, Waton (1982a) found charcoal occurring with peaks in Calluna vulgaris, 

Melampyrum and Apiaceae, and reductions in arboreal types f.7.3 — 7.7 ka cal. BP, suggestive 

of MesoHthic impact. 

At Winfrith Heath, Simmons and Dimbleby (1974) have associated clearance and 

occupation by MesoHthic people with high levels of Ericaceae and Pteridium aquilinum. 

Haskins (1978) suggests that the poor nature of the parent materials of the Poole Basin [and 

New Forest] could have rendered the vegetation and soils particularly susceptible to human 

activities, and even small clearances could have led to permanent soil deterioration. 

At Iping Common, where MesoHthic artefacts occurred on a buried soil, Keef et aL (1965) 

suggested late MesoHthic burning of the Pinus - l!>eutla woodland, and its replacement by 

Cojylus avellana and heath, with subsequent blown sand deposition and cessation of 

MesoHthic activity. At Oakhanger (Rankine et aL, 1960) charcoal occurred at the change to 
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heathland and two phases of sand deposition were noted (Dimbleby, in Rankine et al, 1960). 

Both sites were located in an area described as having a high density of Mesolithic 

settlement, averaging 7.5 sites per mile^ Qacobi, 1978). 

Studies within the middle River Thames basin at Runnymede (Scaife, 2000), Three Ways 

Wharf (Lewis et al, 1992) and Enfield Lock (Chambers et al., 1996) suggests that with rising 

relative sea-level, wetland expansion would have occurred during the mid to late MesoMthic 

period. Lewis et al. (1992) suggest that this may have caused an abandonment of occupation 

sites in the lower reaches of the valley bottom, and a shift to new sites further upstream 

within the main valley, one of its tributaries, or onto the higher ground of the valley edge. 

Possible evidence for this can be found at Enfield Lock, where an overlying shelly marl 

deposit contains predominantly freshwater aquatic molluscs, and Three Ways Wharf, which 

had been utilised over a long period of time, and was apparendy abandoned at a time 

coinciding with the deposition of a black humic clay. This is further supported by the 

distribution of MesoHthic finds from the Cokie Valley, which shows a transition from 

predominantly early Mesolithic in the lower reaches to late Mesohthic at higher areas 

upstream. 

Mesolithic flint scatters from Farlington Marshes, Langstone Harbour (AUen & Gardiner, 

2000), combined with poUen analysis, also suggests that mobile communities lived within a 

lowland basin, at the interface between the woodland and open floodplain vegetation. This 

was also observed at Ufton Bridge, where a Mesolithic flint scatter was located adjacent to a 

tufa deposit on an island within the Kennet Valley floodplain (AUen & Allen, 1997; S.A. 

Allen, unpublished). 

Research from a chaMand site in the Yorkshire Wolds called Willow Garth (Bush & Flenley, 

1987; Bush, 1988; 1989; 1993) made the suggestion that Mesolithic communities had a large 

impact on the environment. They claimed that chalk grassland plant communities persisted 

through the period of the forest optimum and survived to the present day, and have argued 

that the grassland communities were maintained by MesoHthic activities. Thomas (1989) 

challenged this interpretation on a number of grounds, pointing to two substantial breaks in 

the sequence at Willow Garth, precluding demonstration of continuity, and to the fact that 

pollen analysis cannot distinguish between chaUdand grasses and those from other habitats, 

such as marshes. 
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In southern Britain, several authors working in close proximity to the chaUdands have 

suggested that they remained largely forested during this period. Work undertaken in the 

Lewes area of Sussex has suggested that the area remained predominantly wooded until 

f.4000 cal. BP. Mollusc analysis of subsoil hollows and soils beneath coUuvium at Itford 

Bottom (Bell, 1983), Asham Quarry (EUis, 1986) and Southerham Grey Pit (Allen, 1995) aU 

contain assemblages of shade-loving species. Three pollen studies, by Thorley (1981), Brooks 

(In Robinson & WiUiams, 1983) and Waller & Hamilton (2000) all show high frequencies of 

Ouercus, Tilia cordata, and Corylus avellana pollen. The Caburn sequence (Waller & Hamilton, 

2000) also shows Vraxinus excelsior and A.cer campestre present, which each of the authors has 

attributed to growing on the chalkland itself. Evidence from Coombe Haven (Smyth & 

Jennings, 1988), Holywell Coombe (Preece & Bridgland, 1998) and WinnaU Moors (Waton, 

1982) also suggests a similar woodland composition during the late Mesolithic, although 

there is some possible evidence that thinning of the woodland occurred after &7500 cal. BP. 

At Blashenwell much earlier evidence for temporary clearance of was woodland found, 

indicated by a peak in Vallona costata dated to c. 9000 cal BP. Pollen and moEuscan evidence 

from the Upper Allen Valley (French et al, 2003) suggest that the environment here 

remained substantially open, allowing continuity of many herbs well into the middle part of 

the early Holocene. Small clearings or openings where hunting, culling, and flint loss 

occurred are suggested of a local and transitory nature, although the extent of the clearings is 

now being challenged (Allen, 2005; Allen & Scaife, submitted). Allen (2005) suggests that the 

chaUdands around Stonehenge and Avebury may have been fairly open, allowing easy access 

and exploitation for humans, and is a possible reason for the high density of later finds 

associated with the Neolithic and Bronze Age. 

The vegetation history of the chaUdands is complicated by the suggestion that during the 

early to mid Holocene the soils were thicker and less calcareous, due to a layer of loess 

deposited during the Devensian (Limbrey, 1978; Burrin, 1981). AUen (1995) has suggested 

that these soils supported oak-dominated woodland and allowed I'inus sylvestris to survive 

until the mid-Holocene. 

Burrin and Scaife (1984) and Scaife and Burrin (1983; 1987; 1992) have shown that a 

number of valleys in the southern Weald area have extensive thicknesses of valley sediments. 

Sedimentological analyses in Sussex of River Ouse and River Cuckmere sediments have 

shown that these have aeoHan characteristics and possibly originated in reworked loess. 

Results from Sharpsbridge suggests that valley aUuviation in this area has been largely in 

response to anthropogenic valley-side forest clearance dating back to the Mesolithic, and 
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that prehistoric man was capable, albeit inadvertently, of making a significant impact on 

flood plain hydrology. Caution should be cast on this interpretatioa as these sequences lack 

radiocarbon dates, and much of the pollen in the alluvium is likely to be reworked from 

earlier deposits. 

Also present in chalkland areas are significant deposits of tufa, which were deposited during 

the early Holocene and have allowed the preservation of pollen and molluscs in areas that are 

usually devoid of the former, mainly due to their alkaline nature and the increased aeration of 

the soils. The onset of tufa formation in the very early Post-glacial has been observed at 

many sites in southern Britain (Preece, 1978; WiUing, 1985; Pentecost, 1993; Baker & Simms, 

1998). The original view that such deposits formed almost exclusively during the warmer and 

wetter periods has now been abandoned, with late-glacial deposits being uncovered at 

Holywell Coombe (Preece & Bridgland, 1998) and Caerwys, Nor th Wales (Preece & Turner, 

1990). Tufa continued to form at many sites across southern Britain until &6000 — 5000 cal. 

yr BP, when it underwent a decline in formation (Preece, 1978; WiUing, 1985). Today many 

sites of tufa deposition in this country are relatively inactive, although precipitation does still 

occur on a minor scale in some hard-water streams. Those that believe tufa formation 

declined during the mid-Holocene period have suggested various hypotheses, which fall 

loosely into those that can be attributed to climatic change or anthropogenic activity. The 

anthropogenic hypotheses make an assumption that the springs responsible for tufa 

formation would have been an attractive source of freshwater for Mesolithic people, which 

are supported by the presence of Mesolithic artefacts (e.g., worked flints and marine shells) 

in a number of tufa deposits. The decline in tufa formation has been linked to the effects of 

deforestation, which is likely to have significantiy disrupted the local hydrology by causing 

increased run-off. In the tufa from BlashenweU (Preece, 1980) and Holywell Coombe (Preece 

& Bridgland, 1998) the moUuscan evidence does suggest some thinning of the woodland 

cover in the upper levels. Forest disturbance does not, however, invariably disrupt the tufa-

forming ecosystem, as at Newlands Cross (Preece et al., 1986) the molluscan evidence, 

combined with microscopic charcoal analysis, does suggest forest disturbance prior to the 

cessation of tufa formation, with evidence of woodland regeneration in the upper levels of 

the tufa. 

The postulated causes for the mid-Holocene tufa decline (if it occurred) are strongly 

interlinked, and it is therefore difficult to determine whether a climatic or anthropogenic 

cause is behind the change. In addition. Baker & Simms (1998) suggest that although there 

may have been a decline during the mid-Holocene of tufa formation, there has been a large 
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imdetreportiiig of contempotafy tufa deposition, patticulatly in the Wessex legioa, 

suggesting the decline was not as large as originally speculated. 

4.2.3 Summary of the Mesol i thic in southern Britain. 

The changes in the vegetation structure and composition during the early Holocene were 

relatively rapid, with a transition from tundra, scrub, and mixed Pmiis sjlvestris and Betula 

forest, to deciduous woodland composed primarily of Tilia cordata, Ouercus and Ulmus^ with 

Praxmus excelsior and Acer also present. Alnusglutinosa is found to dominate the valley bottoms 

and wetland areas, with lower amounts of Salix, although the later is thought to be highly 

underrepresented in pollen diagrams (Scaife, 1987a). 

The common view is that with the arrival of these plant species came Mesolithic people. 

They have previously been regarded as having existed within a hunter-foraging community, 

causing minimal impact on the local environment. This view is now being challenged. The 

Mesolithic population has been found to be highly mobile, exploiting a range of different 

habitats throughout the year, with seasonal occupational sites to exploit / utilise the 

resources available. Evidence of more permanent occupations and deliberate landscape 

manipulation is now becoming evident and may be more widespread than currentiy 

envisaged. Archaeological evidence exists for a MesoHthic presence within southern Britain 

throughout this period, but the extent of impact upon the envirormient is still relatively 

unknown. Few detailed palaeoenvironmental studies adjacent to occupation sites are 

available. The evidence that we have at present suggests that in southern Britain, Mesolithic 

people were focusing upon river valleys during certain periods of the year, probably 

exploiting the wide range of resources available, including fishing, grazing animals, flint 

exposed within the rivers themselves, and fuel, such as wood or sedges. 

AnthropogenicaHy induced soil erosion during the Mesolithic period has been suggested by 

many authors, although the evidence for this is not always entirely convincing. This is further 

complicated by the fact that burning within woodland can lead to increased soil runoff and 

erosion, due to a reduced interception from the canopy. The role of natural burning should 

not, however, be ruled out. In addition, some of the sites suggestive of Mesolithic soil 

erosion are undated, and therefore could equally belong to the Neolithic period when 

woodland modification is known to have increased. 

Pollen analysis can have limitations in the interpretation of Mesolithic human modification 

and disturbance of the environment. The presence of ruderals is frequently suggested to 
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provide evidence for disturbances (Scaife, 2000), a.s they are regarded as light-demanding 

taxa, which should not occur naturally within the dense deciduous forest during the mid-late 

MesoHthic period. Events such as tree-throw and natural tree-death can make openings 

within the woodland canopy, along with paludification caused by wetland expansion. These 

alternative hypotheses can also explain the presence of ruderals in the palaeo-record. The 

impact of large herbivores is Hkely to have been largely underestimated, especially those 

capable of larger scale manipulation and changes within the environment, such as the 

European Beaver (Castor jibe^ (Coles, 1992; 2001; Coles & Orme, 1983). The use of charcoal 

analysis in addition to pollen suggests burning of boreal woodland during the early 

Holocene, as recorded at both Three Ways Wharf (Lewis et al., 1992) and Enfield Lock 

(Chambers et al., 1996). Only through high-resolution pollen analysis of sediments in 

collaboration with other proxy techniques, such as from Thatcham (Chisham, 2004), Star 

Carr (MeUars & Dark, 1998) and North GiU, North York Moors (Turner et al., 1993), can the 

Mesolithic impact on the local vegetation be truly recognised. 

4.2.4 Key research questions and considerations. 

Can the New Forest, especially the heathland areas, really be regarded as largely untouched 

by MesoHthic people, based upon evidence from similar surrounding areas, such as the Poole 

Basin, Iping Common and Oakhanger? 

The incorporation of charcoal data into palaeo-environmental studies has been extremely 

important for identifying Mesolithic activity in other studies f r o m across southern England, 

and should be incorporated whenever possible into research covering this period. 

The extent of Mesolithic human activity has been largely underestimated in the past, and its 

impacts upon woodland structure may have been more extensive than previously thought. 

The separation of human and natural woodland openness is therefore very difficult. 
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4.3.1 Neolithic and Bronze Age activity in Southern Britain. 

There are thirty-five dated pollen sequences from southern Britain that contain a record 

from the Neolithic and Bronze Age. The distribution of these sites is shown in Figure 4.5. 

Site Radiocarbon Lab. Code Cal. Range 2o Reference 
Date (BP) (95.4%) confidence 

Arne 3160±60 Be%ka7925 3550- 3210 Long ei" a/., 1999 
Bohemia Bog 2910±130 SRR-1436 3400- 2750 ScaWe, 1980 
Borthwood Bog 3280±80 SR&-1434 3700- 3350 ScaHe, 1980 
Bramcote Green 4330±70 Beta-35243 5280 - 4650 Thomas & Rackham, 1996 

2970±60 Beta-70405 3330- 2950 
Brede Bridge 3690±70 SRR-2645 4240- 3830 Waller, 1994a 
Broadness Marsh 2836±85 Q-1340 3210- 2770 Devoy, 1979 
Brookland 4367±39 UB-3730 5050- 4840 Waller et al, 1999 

3645±45 SRR-56I1 3450 - 3470 
Bury Farm 3080±60 Beta-93195 3260- 2920 Long et al, 2000 
Caburn 3610±50 Beta-117544 3450- 2990 Waller & Hamilton, 2000 
Canada Water 3650±100 Beta-122968 3840- 3470 Skk:llefaf,2000 
Chapel Bank 4410±70 Beta-87706 5290- 4840 D. Long etai, 1998 

3390±70 Beta-87707 3700- 3060 
Coombe Haven 2930±50 SR&-2684 4250- 3720 Smyth & Jennings, 1988 
Crossness 4195±75 13-1333 4870- 4520 Devoy, 1979 
Frogholt 2490±130 Q^W8 2*50- 2180 Godwin, 1962 

2640±n0 Q-349 2960- 2350 
2980±130 Q^[30 3470- 3160 

Gatcombe Withy Bed 4850±45 SRR-1338 5670- 5470 
2430±70 SRR-1432a 2720- 2340 
2490±50 SRR-1432b 2740- 2360 
2495±45 SRR-1337 2740- 2360 

Hamble Marshes 4410±70 Beta-93197 5290- 4840 Long et al, 2000 
Hope Farm 3320±45 SRR-5616 4090- 3680 Waller et o/., 1999 
Horsemarsh Sewer 3910±80 Beta-87703 4540- 4090 Waller et al., 1999 

3060±80 Beta-87704 3450- 2990 
Joan Street 3970±70 Beta-122928 4790- 4150 Skk:llefaf,2000 

3420±70 Beta-119785 3840- 3470 
2340±60 Beta-119784 zno- 2150 
3420±70 Beta-119785 3840- 3470 

Kingswood 2380±80 HAR-4367 2740- 2180 Waton, 1982 
Lewes II 3190±125 3700- 3060 Thorley, 1981 
Little Cheyne Court 4410±45 SRR-5614 5280- 4860 Waller ef a/., 1999 

3765±45 SRR-5613 4260- 3980 
2505±45 SRR-5612 2750- 2360 

Littlebrook Power 2651±50 IGS/70 2870- 2710 Devoy, 1979 
Station 
Lodge Road 4290±100 BIRM 525 5280- 4530 Baker e? a/., 1978 
Midley Church Bank 3673±82 UB-3582 4250- 3720 Long & Innes, 1993 
lOB 
Midley Church Bank 2B 2762t46 UB-3583 2960- 2760 Long & Innes, 1993 
Midley Church Bank 6B 3054658 UB-3584 3390- 3070 Long & Innes, 1993 
Mordon B 4184±150 SRR-788 5%W- 4250 Haskins, 1978 
Palace Chambers South 3570±70 Beta-119790 4090- 3680 Sidell et al., 2000 

3110±60 Beta-119789 3470- 3160 

3n&#o Beta-119789 3470- 3160 
Parmel Bridge 3700±90 SRR-2887 4360 - 3820 Waller, 1993 

2670±80 SRR-2885 2970- 2470 
2980±80 SRR-2886 3360 - 2920 

Rimsmoor 3820±80 HAR-3921 4 M 0 - 3980 Waton, 1982 
2350±70 HAR-3922 2720- 2150 

Table 4.8a: Sites with calibrated radiocarbon dates for the Neolithic and Bronze Age. 
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Site Radiocarbon Lab. Code Cal. Range 2 a Reference 
Date (BP) (95.4%) confidence 

Romney Marsh 18 3250±100 Beta-109579 3700 -3240 A. Long etal, 1998a 
2910±70 Beta-109581 3270 -2860 
2870±70 Beta-109580 3210 -2780 

Romney Marsh 7 4070±70 Beta-109576 4830 -4410 A. Long etal,1998a 
3620±80 Beta-109577 4^W -3690 

Sandfield Farm Hv.17339 4965 -4409 Long, 1992 
Hv. 17338 4819 -4345 

Long, 1992 

Sidlings Copse 3820±70 OxA-2050 4420 -3980 Day, 1991 
3820±I00 OxA-2049 4520 -3920 
2350±70 OxA-2048 2720 -2150 

Silvertown 3070±60 Beta-120959 3400 -3070 Wilkinson et al, 2000 
2430±50 Beta-93677 2720 -2350 

Snelsmoor 2570±90 HAR-4241 2850 -2350 Waton, 1982 
St Stephen's East 3920±40 Beta-127616 4510 -4230 Sidell et al, 2000 
Stone Marsh 4085±85 (3-1334 4840 -4400 Devoy, 1979 

2850±65 (3-1338 3210 -2780 
Storey's Gate 33(m70 Beta-127617 3690 -3380 Sidell etal., 2000 

2640±60 Beta-127739 2880 -2490 
The Dowels 4190±45 SRR-5621 4840 -4570 Waller gf a/., 1999 

3190±45 SRR-5620 3550 -3260 
2355±45 SRR-5619 2710 -2180 

The World's End 3850±80 QM431 4510 -3980 Devoy, 1979 
3240±75 Q-1432 3640 -3260 
3020±65 Qi-1433 3370 -2990 

Union Street 393(%:80 Beta-119788 4580 -4090 Sidell et al., 2000 
Wilsons Wharf 2570±80 HAR3927 2800 -2360 Tyers, 1988 
Wingham 3105±110 3570 -2990 Godwin, 1962 

2340±130 Q406 2750 -2060 

Table 4.8b: Sites with calibrated radiocarbon dates for the Neolithic and Bronze Age. 

The transition from the Mesolithic to Neolithic c.5,500 cal. BP has been associated with the 

beginning of a transition to arable agriculture and the Ulmus decline in Britain. At many sites, 

this event marks the first significant observed disturbance of the woodland. Parker et al. 

(2002) have provided a review of the Ulmus decline for the British Isles, and therefore the 

reader is referred to this article, as the event will not be fully discussed here. In summary, 

they have suggested that it was synchronous across the British Isles, which can be explained 

to a large extent by the outbreak of disease. They also suggest that both cUmatic change and 

anthropogenic activity may also have had a large impact, and therefore it was probably the 

interplay between these different factors, rather than any one in isolation. At each site, there 

are also likely to be greater tendencies towards one of these interpretations than another, 

dependant upon the resolution of the pollen diagram across the event, and the taxa 

identified. A common limiting factor when interpreting the Ulmus decline is the presentation 

of over-simplified diagrams during publication, ruling out explanation of additional 

influencing factors that another researcher may regard as significant. For example, at SidHngs 

Copse (Day, 1991), the decline in Ulmus (and a temporary decline in Tilia cordatd) coincides 

with an increased frequency of Corylus avellana, herb pollen, and Pteropsida spores, which 

probably reflect increased flowering / sporolation, due to the reduction of shade, and/or 

improved pollen dispersal. This is likely to be a natural response due to the removal of a 

56 



m. 

320A13 m 

1. Amberley Wild Brooks 
2. Arne 
3. Avebury ^ „ , 
4. Beckhamoton Road 
5. Bohemia Bog 
6. Borthwood Farm 

13.Caburn 
14.Canada Water 
15.Chapel Bank 
16.Church Moor 
17.Conebury Hill 
iS.Coombe Haven 

7. Bramcote Green 19.Crossness 
8. Brede Bridge 20.Durrlngton Walls 
9. Broadness Marsh 21 .Froghmt 
10.Brook 22.Gatcombe Withy Bed 
I I .Brookland 23.Hamble Marshes 
12.Bur>f Farm 24.HDlywell Combe 

-J 

25.Hope Farm 
26.Horsemarsh Sewer 
27.Horslip 
28.ltford Bottom 
29.Joan Street 
30.Klln Coombe 
31 .Kingswood 
SlLewes II 
33.Llttlebrook Power Station 
34.Little Cheyne Court 
35.Lodge Raod 
36.Maraen 
37.Midley Church Bank 

38,Mordon 
39,Palace Chambers South 
40,Pannel Bridge 
41,Rlmsmoor 
42,Romney Marsh 7 
43,Romney Marsh 18 
44,Robettsbridge 
45,Runriymede 
46.Sandfield Farm 
47,Sharpsbridge 
48,Sidlinas Copse 
49,Silvertown 
SO.Snelsmoor 

51 .South Street 
52.st Stephens East 
53.Stone Marsh 
54.Stonehenge 
55.Storey s Farm 
56.Stream Farm 
57 .The Dowels 
58.The World s End 
59.Union Street 
eo.Wiilsford Shaft 
61 .Windmill Farm 
62.Wingham 
63.Winnall Moors 

Figure 4.5: Map of Neolithic and Bronze Age Sites mentioned in the text. 



dominant tree species, yet there are also increases of inorganic sediment and charcoal inputs 

during, and after, this period, which may suggest that human activity also was important in 

sustaining these open areas in the woodland canopy. 

Major disruption of woodland at SidHngs Copse did not begin until the Bronze Age. Corylus 

avellana and Ulmus declined initially, accompanied by slight increases in the frequency of 

FnzMWj and f z k / z c f o / g A ? . This is suggested as possibly reflecting the 

introduction of grazing animals to the woodland, reducing the opportunities for 

regeneration, and leading to a more open woodland structure, with ¥. excelsior and Acer 

colonising cleared areas where grazing was less intense. 

At Union Street and Joan Street, London, (SideU et al, 2000), there are sporadic occurrences 

of cereal pollen, coinciding with minor peaks in grasses and herbs. At Union Street this is 

dated as early-NeoHthic and shows localised clearances of woodland for cultivation. At 

Runnymede (Scaife, 2000; Greig, 1992), there is also similar evidence of partial clearance 

during the Neolithic period, and there is a continuous presence of cereal pollen. Scaife (2000)' 

suggests that there was a mixture of pastoral and arable activity occurring at different parts of 

this site, although the short duration of the profiles hinders any interpretation as to how long 

these phases lasted. Needham (2000) highlights the point that the Neolithic occupation of 

the site need not necessarily have been all-year-round settlement, as continuity of MesoHthic 

practice would have given preference to different sites at different times of the year. 

By the Bronze Age, the site had experienced a large opening of the woodland canopy, with 

values dropping from 80% tree and shrub pollen in the mid-Neohthic to only 40-50% by the 

mid Bronze Age. This transition to more open conditions would suggest an expansion of 

pastoral and arable activities within the valley, with cereal cultivation clearly practised, due to 

the presence of cereal pollen (Scaife, 2000) and remains of their charred plant macrofossils 

(Greig, 1991). 

Prior to the middle / late Bronze Age, Tilia was the dominant tree species of woodland on 

well-drained soils (Birks, 1989). Sharp decreases in the presence of Tilia can be observed on a 

series of London sites, e.g., Beckton Nursery (Scaife, 1997) and Union Street (SideH et al, 

2000). This decline is generally associated with clear increases in cereal and associated ruderal 

pollen taxa (see chapter 4.4.1). The pollen sequence from Runnymede dated to the Late 

Bronze Age also shows a decrease in tree pollen and the presence of species characteristic of 
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dry chalk grassland, along with cereal pollen and possible weeds associated with open land 

and crops (Gteig, 1992; Scaife, 2000). 

In east London, a series of Bronze Age trackways and associated timber structures have been 

found within substantial peat horizons, generally towards the upper contact where the alder 

carr peats have been submerged by riverine sediment. The pollen evidence from a group of 

these sites in Beckton (Scaife, 1997) suggests that these structures were constructed as a 

response to rising base levels. This coincides with the third phase of the model proposed by 

Long (Long et al., 2000), suggesting that r.3000BP the Thames estuary expanded and the rate 

of relative sea-level rise increased. At Rainham, there is evidence for clearance and increased 

agriculture, at the same time as the local environment became wetter, changing from an alder 

carr to reed swamp (Scaife, 1991). This is also the case at Wilsons Wharf (Tyers, 1988) and 

Erith (Sidell et at, 1997), where the environment appears to have been opened up and 

increases in fen taxa occur, along with appearances of cereal pollen and ruderals. 

Several floodplain sites within Greater London have revealed timber belonging to Taxus 

haccata, while its pollen occurs occasionally, such as Wennington (Sidell, 1996), Dagenham 

(Divers, 1994) and Beckton (Meddens & Sidell, 1995; Scaife, 1997). At Wennington, T. 

haccata macro fossils suggested a local densely covered mixed forest (over 20 tree trunks were 

recovered from within a trench approximately 20m x 20m), yet the pollen content was low. 

Sidell (1996) has suggested that T. baccataan important woodland taxon, and that the low 

pollen representation was due to taphonomic factors. Alternatively, if the woodland was as 

dense as that suggested by the excavation, and that the local conditions (peat) were 

sufficiently acidic, flowering could have been decreased / inhibited, contributing to the 

apparently low pollen concentrations. T. haccata is also frequently found within lowland 

wedand coastal and estuarine peat in Belgium, Germany and The Netherlands (Deforce & 

Bastiaens, 2004). Across Europe there is a recognised shift in T. baccata from lowland 

wetlands to upland dryland during the Holocene, which may be attributed to a change in 

ecological preference. 

Towards the late Bronze Age, continuing Tilia decHnes at a number of London sites are 

accompanied by increasing clearance, indicating the expansion of farming land and pasture. 

At Union Street (Sidell et al., 2000), heath formation and podzoUsation of poorer soils 

probably began at this time as a result of woodland clearances, grazing and an increasingly 

wet climate (Rackham & Sidell, 2000). Anthropogenic change in the environment is less 
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visible in the poUen diagrams from the Thames estuary, where human activity was probably 

limited by waterlogging and ddal flooding (Devoy, 1979). 

At Pannel Bridge, there is also evidence for the human exploitation of open areas from the 

Ulmus decline onwards. Within the Romney Marsh region, woodland with Tilia seems to 

have remained the principal vegetation cover into the late Neolithic, with the first extensive 

openings marked by the declines in Tilia pollen at Brede Bridge and Pannel Bridge occurring 

C.4000 cal. yr BP. The pollen diagrams from the Rother Valley and the northern edge of the 

marshland show persistence of Tz'/Za-dominated woodland after c.4000 cal. yr BP. The delay 

in human populations penetrating the lower Rother, and particularly the northern edge of the 

marshland, has been related to the proximity of these areas to the less tractable soils of the 

Weald Clay (Waller, 2002). 

Pollen evidence from the Brede Valley indicates that both pastoralism and cereal cultivation 

were occurring, while in the adjacent Pannel Valley, the small quantities of later 

Neolithic/early Bronze Age flint reported by Holgate and Woodcock (1988; 1989) are said to 

be indicative of transitory activity, which agrees with the pollen evidence for a rapid 

regeneration of woodland at Pannel Bridge. A second phase of woodland destruction during 

the middle Bronze Age eliminated Tilia from the Pannel Valley. 

The pollen data available show that the post-Neolithic impact of humans on the vegetation 

of the Romney Marsh region was not uniform, and possibly suggest a strong geological 

control. The information obtained for the late Neolithic/early Bronze Age is extensive, and 

demonstrates that land-use strategies varied. Both cultivation and pastoralism were practiced, 

while elsewhere clearance was followed by regeneration, and other areas remained 

unaffected. The data available for the later periods also suggest a lack of uniformity. 

Woodland destruction and subsequent land-use would have had a major influence on the 

supply of water and sediment to the valleys and marshland (Waller et al. 1999), and therefore 

differential vegetation cover needs to be considered when developing holistic models of the 

evolution of depositional complex. 

Scaife and Burrin (1983; 1985; 1987) also suggest clearance and increased soil erosion from 

sites in Sussex along the rivers Rother, Ouse and Cuckmere during the Neolithic and Bronze 

Age, although these sites are now undated. The Sharpsbridge site (Scaife & Burrin, 1983) is 

suggested to contain evidence for clearance and soil erosion commencing during the 

Mesolithic, but this erosion is increased during the Neolithic and early Bronze Age, with the 
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majofity of alluvium deposidoa occutdng during the late Bronze Age — ezirly Iron Age. 

Similarly, at Robertsbddge and Stream Farm, the majority of alluviatioa has occurred since 

the adoption of arable agriculture, initiated during the Neolithic period through woodland 

clearance. 

Similar histories of clearance have been identified in the lower Coombe Haven (Smyth & 

Jennings, 1988) and Ouse Valleys (Thorley, 1981; Waller & Hamilton, 2000), with partial 

clearances during the Neolithic increasing towards the late Bronze Age / early Iron Age. 

These observations are supported by excavations at Kiki Coombe (BeU, 1983) and Itford 

Bottom (BeU, 1992), where soil erosion is dated as early - mid Bronze Age. 

The Coombe Haven and Ouse Valley sites are located close to the coast, and have been 

influenced by marine and brackish water incursions, therefore the extent to which 

paludification, compared to anthropogenic clearance, has also affected the local vegetation, 

can be difficult to quantify. 

At WinnaU Moors, Waton (1982) found that clearance was associated with the Ulmus decline, 

when cereals, Poaceae and herbs increase as all other tree and shrub taxon decrease (55% to 

20% tree and shrub pollen). Although a hiatus may be present at this level, it does suggest 

clearance upon the chalklands from at least the early NeoHthic period, and the adoption of 

both pastoral and arable farming practices. The profiles from Snelsmoor and Amberley Wild 

Brooks (Waton, 1982) started accumulation during the early- to mid- Bronze Age, and show 

woodland clearance during the late Bronze Age, suggesting a transition to a largely pastoral 

based economy, as few taxon associated with cultivation were identified at either site, and 

' remained important within the landscape. 

Evidence from sites upon the Wessex chalklands is based primarily upon mollusc 

assemblages, as pollen is poorly preserved in many of these environments. Mollusc analysis 

has the advantage of being able to reconstruct very local environments, and therefore the 

environment within which monuments were constructed. Research in the Avebury and 

Stonehenge areas, principally by Evans (1972; 1975; 1993), has produced over twenty profiles 

from Neolithic sites. In the majority of profiles there is an open-country fauna in the surface 

layers of the buried soil. These studies have been undertaken f rom soil profiles below early 

Neolithic long barrows, such as Beckhampton Road, Horslip and South Street, the later of 

which is famous due to the presence of plough marks beneath the monument, which have 

been related to either cultivation or ritual ploughing prior to the designation and 
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construction of the burial monument. Profiles from beneath the henge monuments of 

Avebury, Marden and Durrington Walls have also suggested their construction within a long-

lived and well-established grassland landscape. Sites such as Stonehenge, Woodhenge, 

Conebury HiU and Windmill HiU suggest their construction (albeit partially) was within, or in 

close proximity to, secondary woodland. Stonehenge's environmental transition can be 

summarised as: 

9 Early to mid Neolithic — substantial areas of grassland and secondary woodland; 

® Mid Neolithic — Stonehenge 1 — mainly open short grassland; 

• Late Neolithic — Stonehenge 2 — expanding grassland; 

" Late Neolithic / Early Bronze Age — Stonehenge 3 (current monument) — almost 

totally open grazed grassland landscape with Httie woodland. 

Within this same landscape, the 30m vertical waterlogged sequence called Wilsford Shaft 

(Ashbee et al., 1989) has been dated to c. 3150 cal. BP. This profile, due to being waterlogged, 

has preserved a range of organic remains, including pollen and plant macrofossHs, which all 

show an open grassland environment in which grazing and cultivation were occurring 

together. The presence of the remains of open grassland dung beetles has been interpreted 

that the site was used as a well for the watering of cattie, although a ritual ceremonial site, 

similar to those found throughout Ireland, has also been suggested as an alternative 

interpretation. 

The evidence from the North and South Downs differs from that of Wessex. Here the 

transition to open grassland occurred over a longer period. Evidence for woodland 

modification during the Neolithic has been found at Holywell Coombe (Preece & Bridgland, 

1998) and Brook (Burleigh & Kerney, 1982), with clearance not occurring until the early 

Bronze Age. Mollusc assemblages from causewayed enclosures on the South Downs 

(Thomas, 1982) all suggest construction within small woodland clearances, as does evidence 

from Neolithic flint mines within the same area. Pollen profiles from Wingham and Frogholt 

(Godwin, 1962), however, suggest that woodland clearance had occurred prior to the Bronze 

Age. 

At Kingswood (Waton, 1982) secondary woodland development coincides with a transition 

from Ulmus dryland woodland, and wetiands, to Corylus woodland, with 

a continuation of Tilia 2Ltid Ouercus. At this site it appears that direct clearance was not the 

main impact upon the local area, but instead a modification of the woodland environment 
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occurred either due to the decline of Ulmus naturally, or a change to managed / grazed 

woodland. By the Bronze Age this practice became abandoned / marginaHzed with the 

reducdoii of C. woodland and an increase in cidtivatioii and heathland species. 

Haskins (1978) has also observed a similar pattern within the Poole Harbour area, suggesting 

that although soil degradation occurred during the Neolithic period, heathland did not 

become a primary component of the vegetation until the Bronze Age, when it co-dominated 

with hazel scrub, and it probably did not come to dominate the landscape until the late 

Bronze Age after cultivated areas had been abandoned. The presence of numerous Bronze 

Age barrows upon the heathlands, such as around Poole Harbour and within the New 

Forest, is suggestive that Bronze Age people were largely responsible for heathland 

development. In addition, the soil profiles below many of these barrows show some 

evidence of early stages of podsoHzation, although some do contain buried brown earth soils. 

Generally, the pollen shows the earliest vegetation as mixed woodland, principally composed 

of Tilia, Quercus and Corylus avellana type, which then gives way to more open plant 

communities with Calluna vulgaris and Poaceae, prior to barrow construction (e.g., Catt et al, 

1987; Dimbleby, 1962; Tubbs & Dimbleby, 1965). 

The sequences from Church Moor (Clarke & Barber, 1987; Barber, 1975) and Lodge Road 

(Baker et al, 1978; Grant, 2002) do show that there were areas that did not experience any 

clearance or significant changes during the Neolithic and Bronze Age. These areas may have 

been ignored due to poor soils for cultivation or alternatively utilised principally for wood 

pasture and management. It should be noted that the former record is at a low sampling 

resolution, therefore small temporal or spatial changes in the surrounding vegetation may not 

have been recognised. The later site contains several problems associated with the dating and 

stratigraphic integrity and may not be truly representative of Neolithic and Bronze Age 

woodland (Grant, 2002). 

4.3.2 Summary of the Neo l i th ic and Bronze Age in southern Britain. 

The transition from the Mesolithic to Neolithic, and coincidental decline in Ulmus, has been 

extensively researched, but most of the evidence available is likely to be circumstantial. The 

transition in culture from what is traditionally recognised as hunter-forager to farmer was a 

gradual process. The data available from southern Britain covering the Neolithic and Bronze 

Age indicates that although a transition to agriculture was occurring during the early 

Neolithic, it was focused in certain areas, mainly around the Wessex chalklands. The 

63 



evidence from the South and North Downs, and adjacent lowlands, suggests a much later 

transition to open conditions, and it is likely that hunting-foraging persisted here for longer 

than in Wessex or occurred in conjunction with localised 'Landnam' type cultivation. 

The majority of woodland clearance and adoption of agriculture occurred during the late 

Neolithic, when evidence for clearances is found at the majority of sites, either through an 

increase in herb pollen, or an increase of aUuvial inwash. The Bronze Age marks the largest 

spread of woodland clearance and agricultural adoption. The large expansion of heathland 

can also be principally attributed to Bronze Age activities, with large-scale clearance of 

woodland and agricultural practices probable leading to soil exhaustion and eventually 

podsoHzation. 

Studies carried out in Romney Marsh and upon the Wessex chaUdand have demonstrated 

that changes observed within the local vegetation can be very localised in origin, and 

therefore a patchwork landscape containing patches of land utilised for cultivation, pasture, 

or woodland management existed. Clearance at a couple of sites within close proximity does 

not imply total clearance within that area. Problems also exist wi th the methods used to 

reconstruct these environments, with contrasting geographical locations and spatial scales for 

pollen and mollusc evidence. In addition, mollusc evidence is o f t en from archaeological sites 

where clearance of some magnitude must have occurred for site construction, whereas pollen 

evidence is usually from wet locations away from these sites. 

4.3.3 Key Research Questions and Considerations. 

What was the impact of human activity during the Mesolithic-Neolithic transition in the New 

Forest, and its associated impact during the decline in Ulmus in relation to the fact that this 

area is regarded as not having been heavily impacted prior to the Bronze Age? 

Is heathland initiation attributable to Bronze Age expansion ki the New Forest and 

elsewhere, owing to the recent evidence of more intense pre-Bronze Age activity? 
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4.4.1 The British Lime Decline. 

The Lime Decline is a well-recognised phenomenon within pollen diagrams from North-

West Europe. Tilia cordata is a thermophilous tree, and its disappearance within many pollen 

diagrams was originally associated with climatic change. In Britain this was associated with 

the boundary between the Sub-Boreal and Sub-Atlantic zones {c. 3000 — 2500 cal. BP), when 

a transition to cooler and wetter conditions has been suggested. This theory appeared to 

hold true until the advent and application of radiocarbon dating in the late 1950s when it 

became apparent that the dates of the decline at different sites did not coincide. This has 

meant that alternative reasons for the Lime Decline have been forwarded, and these will be 

assessed below. 

4.4.2 Tilia spp. 

Two species of Tilia are native in the U.K: T. cordata and T. platyphyllos, of which the first is 

the more common (Godwin, 1975, 160-166; Pigott, 1991). When these two species meet 

they can also hybridise. T. cordata grows wild in many parts of England and Wales, mostiy at 

low altitudes, but it is certainly not common and has a very uneven distribution (Pigott 

1991). It occurs as far northwards as the Lake District and north Yorkshire (Pigott & 

Huntley, 1978), with trees growing further north almost certainly the result of planting 

(Clapham et al. 1987). There are, however, two pollen records further north, at Camp HiU 

Moss (Davies & Turner, 1979) and Creswell Core 95/1 (Horton et al, 1999a) that do seem to 

suggest that small stands of T. cordata may have spread further north, although the values are 

relatively low (see figure 4.6). T. cordata remains the commonest tree in the few surviving 

ancient woods in southeast England (Rackham, 1980; 1986; 2003), and can be abundant, 

occurring as patches of Limewood rather than being mixed with other trees, as it has 

difficulty growing from seed under modern climatic conditions (Pigott, 1991). 

Tilia cordata is found naturally on a wide range of fertile soil types and textures, but prefers 

compact fine texture clay soils to more sandy materials (Pigott 1991). Fine textured 

stagnogley soils formed on clay soils over Limestone can be especially suitable, and the tree 

is commonly found on wooded Limestone cliffs (Pigott, 1969; Merton, 1970; Clapham et al., 

1987), particularly in the north of England. T. cordata h, more able to tolerate a wider range 

of soil conditions than T. platyphjllos, which is virtually confined to Limestone areas, and the 

former may prefer acidic soils to calcareous ones. Tilia may particularly favour loess soils, 

which were widespread in south and eastern England in the past. It should be remembered, 
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Figure 4,6: Distribution of British Sites containing a Lime Decline, and whether these are 
radiocarbon dated or not. 

however, that the modem preferred distribution may be a result of selective clearance in the 

past, resulting in the modem distribution, rather than an actually soil preference. 

4.4.3 Extent and magnitude of the British Lime Decline. 

The distribution of sites exhibiting a decline in Tilia is shown in figure 4.6. Sites containing a 

decline are spread across much of England and Wales, but there are some areas with 

comparatively few studies, mainly due to the absence of suitable deposits. The Ctetaceous 

chalks, and parts of central England overlying the Jurassic and Triassic geologies, are 
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particularly devoid of suitable sequences. Interestingly the majority of modern day Tilia 

woodland exists in areas devoid of pollen analysis. This is a major issue for understanding 

the processes occurring within Tilia woodland throughout the Holocene, and answering why 

they have their current distribution - e.g., less human disturbance or larger seed bank 

allowing regeneration, and are these primary or secondary woodland stands? 

The magnitude of the decline differs considerably across England and Wales, with changes 

between 1% and 43%. Variations in the pollen sum used by different authors can make 

direct comparisons of the scale of the decline problematic. At Lodge Road, for example. 

Baker et al (1978) used the percentage of tree poUen which gave a decline of c.50%. At the 

same site. Grant (2002) used the percentage of total land pollen and recorded a decline of 

fJO%. 

4.4.4 Dating the British Lime Decline. 

The Lime Decline is not as extensively dated as the Elm Decline (Parker et al, 2002; Smith 

& Pilcher, 1973), yet sufficient dates are available to demonstrate whether or not this event 

is synchronous throughout the British Isles (see Appendix 1). Prior to the widespread 

application of radiocarbon dating, the decline in Lime was used to delimit the boundary that 

separated the Sub-Boreal from the Sub-Atlantic in the European record (Vllb / VIII of 

Godwin's (1940) scheme). 

With the application of radiocarbon dating, it soon became apparent that the Lime Decline 

was non-synchronous, with dates ranging from the Neolithic through to the Anglo-Saxon 

period (Turner, 1962; Baker et al, 1978). Since these early studies, further dating has been 

applied to the Lime Decline at a large number of sites across Europe, with dates in England 

and Wales having a spread of over 5000 years (see appendix 1). This large range in dating 

highlights the absence of a synchronous event potentially similar to the decline in Ulmus, and 

therefore supports the idea that dominant drivers such as climate or disease could not have 

been the direct principle cause for the decline. The majority of the dates lie between the 

early Neolithic (5500 cal. BP) and early-mid Bronze Age (3500-3000 cal. BP). In addition to 

these radiocarbon dated events, there are also many sites containing declines that have been 

associated with this time period based upon archaeological evidence. This time period 

correlates with the archaeological record suggesting increased woodland clearance and 

management, but also with a fairly widespread change in the European climate to cooler and 

probably wetter conditions around 4400 cal. BP and 3500 cal. BP (e.g., Barber etal, 2004). 
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This coincidence of human activity and climatic change, in addition to rising sea level, has 

resulted in a large number of hypotheses forwarded for the causes of the British Lime 

Decline. Each of these will be discussed below in turn. 

4.4.5 Anthropogenic influence. 

Judith Turner (1962) produced the first major study that suggested human activity was 

responsible for the Lime Decline, rather than cUmatic change. Records from her five sites all 

contained increases in the pollen frequencies of Poaceae, Vlantago spp. and Batmex spp. at the 

same level of the decline in Tilia. The dating of these sequences ranged between c. 4400 cal. 

BP and f.2400 cal. BP, and this was taken to suggest that the event was non-synchronous 

across England, even though three of the declines occurred in the mid to late Bronze Age. 

Since this study the number of studies containing a decline in Tilia values has increased, 

allowing a more systematic interpretation of human activity across this event. Figure 4.7 

shows the distribution of sites with a Tilia decline in association with an increase of Plantago 

spp. and Poaceae, whereas figure 4.8 shows those sites where Cerealia-type m.cte.2ise.s. The 

majority of records contain an increase in Poaceae and Plantago spp. after the decline in Tilia, 

although it should be remembered that this may be a natural response to the opening of the 

woodland by the disappearance of a dominant woodland canopy taxa, rather than simply 

clearance for agriculture. Tliis is in contrast with the distribution of sites containing an 

increase in Cereals, which are normally located within three main area types: 

• Along river floodplains, such as the Severn and Thames. 

• Adjacent to low lying areas of former wetlands, such as along the south eastern edge 

of East Anglia Fens. 

• Upon sedimentary geologies such as chalk, limestone and clays. 

The increase in taxa normally associated with anthropogenic activity does seem to suggest 

that human activity was the principal cause for the Lime Decline. Tilia cordata is known, as 

already mentioned, to inhabit soils that are fertile, and it has been suggested that early 

farmers who had observed this distribution pattern would have specifically targeted it for 

clearance. This distribution certainly coincides with the underlying geology of many of the 

sites where cereals pollen increases. The increase in Poaceae and Tlantago spp. may also be 

the result of increased woodland management or grazing, and at many sites there is also an 

increase in AgyzWww. 
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Figure 4.7: Presence and changes in Plantains 
and Poaceae during the British Lime Decline. 

Figure 4.8: Presence and changes in Cereals 
during the British Lime Decline. 



At some sites the decline in Tilta cordata occurs over a prolonged time period (over 1000 

years), which is therefore unlikely to be the result of direct clearance, and may be due to 

woodland management instead. T. cordata wiU only flower when it is above the local tree 

canopy, and flowers in competition with many of the other tree taxa. When Tilia is within a 

coppice cycle, flowering does not normally occur for at least 8-10 years after having been cut 

(Rackham, 2003, 243). This absence of flowering can be observed in modern Tilia coppices 

in East AngHa. The result of heavily reduced, or absent flowering, from this type of 

woodland management could have a large influence upon its representation in a pollen 

diagram, which would be largely dependant upon the length of coppice rotation and the 

number of standard trees present, which would also cast shade and make further reductions 

upon flowering. 

4.4.6 Competition with Fagus sylvatica. 

Vagus sylvatica, as a native tree, is principally confined to southeast England and the midlands, 

but grows as a result of planting over the rest of Britain (Rackham, 1980). The greatest 

dominance o£ Fagus can be found on calcareous and well-drained soils in southeast England 

(RodweU, 1991). Modern pollen rain and meteorological studies suggest that low winter 

temperature may be the limiting climatic factor (Hundey et al. 1989). The shrub and ground 

flora layers are generally very poor, or non-existent, due to the dense shade F. sjlvatica casts 

and the heavy, persistent leaf litter it forms (Tansley, 1949). It has a dense network of roots 

but these need not be deep and F. ^Ivatica is prone to toppMng by high winds. 

Fagus forests are very prevalent in southern Scandinavia (e.g., Bjorkman, 1996; 1997; 

Lindbladh & Bradshaw, 1998; Lindbladh et al., 2000; Bradshaw & Lindbladh, 2005) and 

simulations have suggested that Fagus should not naturally dominate the modern-day 

woodlands, where instead Tilia should be present in significantly higher than observed 

quantities (Cowling et al, 2001). Large clearings on well-drained soils Quercus and Tilia 

forests followed by a long period of grazing are suggested as potentially allowing Fagus 

dominance, or at least its development, as a major component of the secondary woodland. 

Although wind pollinated, Fagus has relatively low pollen productivity (Andersen 1970) 

resulting in low representation in pollen diagrams. Fagus also flowers intermittentiy and the 

heavy pollen grains tend to fall to the forest floor very locally, rather than being transported 

large distances by air currents. Its presence and often expansion during the Lime Decline is 

therefore likely to be the result of increased clearance of Tilia and woodland disturbance, 
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allowing Fagus to occupy the large gaps within the woodland canopy. This change in 

woodland structure would then make it difficult for Ti/m to re-colonise, due to shading and 

soil impoverishment. Alternatively, removal of Tziia from close to the site of deposition 

could allow an increase of the extra-local and regional pollen components, which could lead 

to an increase in pollen (although it is poody distributed). This second suggestion 

could be true in the northern Britain sites, where the pollen values are low, but in more 

southern areas, such as Epping Forest, the Fagus rise is much greater, and therefore likely to 

be due to the direct replacement of the Tilza. Like Ti/ia, pollen production from Fagus is also 

heavily influenced by woodland management. Rackham (2003) has observed that pollarding 

of Fagus can lead to a period of up to 17 years when flowering is reduced. This could lead to 

its absence from many other poUen diagrams prior to the late medieval period. 

In Britain, sites where Fagus is present after the Lime Decline are mainly restricted to the 

southeast (figure 4.9), although there are clusters of sites in the southern Lake District, 

North Yorkshire Moors, Peak District, Shropshire and the Humberhead Levels, with 

additional sites in western Wales. The poUen from the majority of these sites were associated 

with an increase in grasses, plantains, bracken and other herbs, helping support the 

suggestion that woodland management and grazing may have helped increase the 

distribution of j within these areas. 

4.4.7 Paludification and preservation. 

Wetland expansion (paludification) may have driven Hme-dominated communities further 

inland away from a sample site, and owing to the poor pollen dispersal characteristics of 

Tilia (Andersen, 1970; 1973), have created an observed reduction in poUen percentages at 

the site [of pollen deposition] (Waller, 1994a,b). Figure 4.10 shows the distribution of sites 

within Britain where there is an increase in aquatic pollen at the Lime Decline. These sites 

are mainly focused, though not exclusively, within large areas of wetlands, such as those 

along the River Thames, the East Anglia Fens, Southampton Water and Romney Marsh. 

Figures 4.11 — 4.15 show the correlation between mean high water spring tide (MHWST) 

sea-level reconstructions and the date and elevation of horizons recording a decline in Tilia 

for five wetland areas. The Humber, Romney Marsh and Solent show a close correlation 

between MHWST height and Lime Decline heights and dates. The Thames Lime Decline 

sites are found at a depth below the MHWST reconstruction, which may suggest site 
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inundation, whereas the East Anglian Fenland Lime Declines are all above the MHWST 

reconstructions. 

Figure 4.16 contains the distribution of the timing of the Litne Decline within these five 

wetland areas. The dated distributions suggest a landward progression in the occurrence of 

the decline of Lime, with the occurrence focused predominantly between 5 — 3.Ska BP. 

However, this period exhibited a slowing down in the rise of relative sea level (Long, 1992; 

Long et al, 2000). These wetland sites do suggest that a change in the base level could have 

led to paludification and an observed decline in Tiliava close proximity to wetiand sites. 

Paludification is clearly not the only cause of a decline in Tilia at all these sites, as woodland 

clearance itself would also cause increased runoff and a rise in local base levels. In addition, 

these areas do not contain modern stands of Tilia, and therefore at some point during the 

Holocene Tilia did disappear due to factors other than paludification. The evidence 

presented here does, however, add to the argument that anthropogenic activity, although 

possibly indirectly, was not the only cause for the observed British Lime Decline, and within 

these areas wetland expansion would have removed some stands of lime woodland, but the 

true cause and dating of their disappearance is probably unknown. 

In addition to the presence of aquatic poUen at the Lime Decline, there is also frequently a 

stratigraphic boundary, which can be defined broadly as three types (figure 4.17): 

• Change to inorganic material; 

• Change from inorganic to organic material; 

• Change in the type of organic / inorganic material. 

The change to inorganic material is generally found to occur at the same sites as where there 

is an increase in aquatic pollen, and this can include in-washes of clays and silts (e.g.. Holme 

Fen). The inorganic material is usually of marine origin, and therefore supports the theory of 

paludification. This is certainly true of many sites within Southampton Water, The Fens, 

Romney Marsh and the Thames Estuary. Tilia pollen is robust and can preserve well when 

other pollen types are degraded, particularly within inorganic deposits such as soils. The high 

percentages recorded in some pollen records may therefore reflect differential preservation 

rather than the extent of lime dominance. The presence of a stratigraphic boundary, and 

transition from minerogenic basal material to overlying organic enriched deposits, such as 

those found in Epping Forest (Grant, 2002), may therefore suggest an alternate explanation 

for the scale of the observed decline in Tilia pollen. 
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Figure 4.11: Date and Height (OD) of Lime DecUnes in relation to MHWST within the Solent 
(MHWST data from Long et al., 2000). 
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Figure 4.12: Date and Height (OD) of Lime Declines in relation to MHWST within Romney Marsh 
(MHWST data from Long in Waller & Kirby, 2002; Waller etal, 1999; Waller & Kirby, 2002). 
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Figure 4.13: Date and Height (OD) of Lime Declines in relation to MHWST within the Thames 
Estuary (MHWST data from Devoy, 1979; Sidell et al, 2000; Wilkinson et al., 2000). 
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Figure 4.14: Date and Height (OD) of Lime Declines in relation to M H W S T within the East Anglia 
Fens (MHWST data from Shennan in Waller, 1994c) 
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Figure 4.15: Date and Height (OD) of Lime Declines in relation to MHWST within the Humber 
Estuary (MHWST data from Dinnin & Lillie, 1995; Gaunt & Tooley, 1974; Long et al., 1998b; Millet 

& McGrail, 1987). 

- 6-S.SkacaLBP 
- B.S-SkacaLBP 
- B-UtacaLBP 
-45-4kaiiaLBP 
- 4-a.6lcacaLBP 
- &5-8lneaLBP 

Figure 4.16: Timing, and Distribution, of Lime Declines within British Coastal Wetlands (five areas). 
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Figure 4.17: Presence of Stratigraphic Boundaries during the British Lime Decline. 

4.4.8 Climate 

Although climate has been dismissed by many as a major contributing factor to the cause of 

the British Lime Decline, the impact of fluctuations in the climate is always of prime 

importance in areas where any taxon is situated at its natural limit. As mentioned earlier, 

there is an increase in lime declines coinciding with the climatic deteriorations c. 4400 cal. BP 

and 3500 cal. BP, and therefore this may be linked, either directiy or indirectly. Pigott (1991) 

mentions the impact of summer temperature upon seed production in the UK, and it is 

therefore highly probable that a climatic deterioration at different periods in the past would 

have also led to increased seed sterility then. This would result in a diminished seed bank, 
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and inhibit the reproductive potential of this taxon. It is highly probable that Tilia, a very 

competitive tree, wis heavily impacted by human activity between 4400 and 3000 cal BP, 

but the absence of fertile seeds for regeneration resulted in its observed decline. It must be 

remembered that declines in Tilia have been observed across Europe where cMmatic impacts 

upon fertile seed production are negligible, and therefore this potential scenario is not 

applicable everywhere. 

4.4.9 Summary of the British Lime Decline. 

The abundance of anthropogenic indicator species (Behre, 1981) in association with the 

Lime Decline across Britain conclusively suggests that human activity was the main driving 

force behind the decline. The actual nature of anthropogenic activity may have been very 

varied, and therefore the assumption that only clearance was a cause should not always be 

used. Although the timing of the decline occurs over a prolonged period, the largest number 

of declines occur during the late Neolithic and Mid-Late Bronze Age. Paludification 

provides a viable alternative to human activity, but the expansion of the wetland 

environment does coincide with anthropogenic indicators, and therefore the interpretation 

of activities at these sites is further complicated. In addition, later processes would have 

been necessary to remove lime in areas beyond the reach of wetland expansion. The timing 

of the main occurrence of declines does coincide with a period of climatic deterioration, and 

therefore cUmate may have played an important part in the British decline by inducing 

increased seed sterility. The use of term 'The British Lime Decline' does potentially imply 

that this is a single event such as that observed in the mid Holocene for Ulmus, rather that a 

multitude of different, sometimes site specific, influencing factors occurring over a 

prolonged time period. Caution should therefore be placed in both the naming of an 

observed event, but also in teasing out the dominant influencing factors. Accurate dating, 

both of the timing and longevity of the event is essential for understanding the major factors 

responsible, with detailed stratigraphic descriptions and additional proxy records essential 

for understanding what these different factors may be. 
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4.4.10 Key research questions and considerations. 

Within the New Forest, does the decline in Tilia coincide with the Bronze Age, as this is the 

period inferred as being the first main human impact upon the Forest, in addition to it being 

the period of decline in many dated sequence from Britain? 

The discrepancy in dating and influencing factors affecting the decline in lime means that 

one site is not representative for an entire area, and multiple profiles need to be compared. 

Detailed analysis of stratigraphy and additional proxies, such as charcoal analysis, are 

essential for understanding the processes occurring leading to the reduction in Tilia. 
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4.5.1 Iron Age and Roman Period activity in Southern Britain. 

There are ten dated pollen sequences from southern Britain that contain a record from the 

Iron Age and Roman periods. The distribution of these sites is shown in figure 4.18. 

Site Radiocarbon Lab. Code Cal. Range 2a (95 .4%) Reference 
Date (BP) confidence 

Brookland 1846±51 UB-3731 1900- 1620 Waller ef a/., 1999 
Hope Farm 1850±46 SRR-5615 1890- 1620 Waller ef a/., 1999 
Midley Church 2249±48 UB-3581 2350-2150 Long & Innes, 1993 
Bank lOB 
Old Place I83Q±80 SRR-2893 1930- 1550 Waller, 1998 
Rimsmoor 2080±80 HAR-3923 Waton, 1982 
Romney Marsh 7 229Q±60 Beta-109578 2470-2120 A. Long etal., 1998a 
Scotney Marsh 2120±80 Beta-157461 2330- 1920 Spencer & Woodland, 

2002 
1730670 Beta-157460 1830- 1510 

Sidlings Copse 1820680 OxA-2047 1930- 1550 Day, 1991 
Union Street 2290±90 Beta-119786 2710-2040 Sidell etal., 2000 
Wickmaryholm 2038±97 UB-3727 2310-1810 Long & Hughes, 1995 
Pit 

Table 4.9: Sites with calibrated radiocarbon dates for the Iron Age and Roman Period. 

The transition from the Bronze Age to Iron Age is generally difficult to recognize through 

pollen diagrams. Woodland clearance had already reached its maximum rate during the late 

Bronze Age in southern Britain, with many areas already open. The transition is recognized 

archaeologically mainly through a change in social organization, and the intensification of 

agriculture and management. 

The Iron Age is best known for the construction of hill forts. Originally suggested to be 

defensive military sites, excavations in, and around, many of these sites have demonstrated 

that they acted as a focus within the local landscape. Their functions included a meeting 

place, trade centre, granary, population centre and definition of land ownership. Many were 

located in promontory sites overlooking river basins, and normally within view of the next 

hiUfort, aU of which would have been under the control of a central hiU fort, such as Maiden 

Castle and Danebury. Other important hill forts were located at the mouth of an estuary, to 

provide a storage location, and provide trade with boats from the continent, such as that on 

Hengistbury Head, overlooking Christchurch Harbour. 

At Pannel Bridge, low tree pollen values indicate the open areas created during the Bronze 

Age were maintained into the Iron Age (beyond c. 2700 cal. yr BP). The high P. aquilinum 

values, and the absence of archaeological finds, argue against intensive human activity. A 

subsequent rise in tree pollen values occurs during the late Iron Age / Roman period. 
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Figure 4.18: Map of Iron Age and Roman Period Sites mentioned in the text. 



The pollen evidence is contradictory to an expansion of arable farming in the valley 

which Holgate and Woodcock (1989) infer from the presence of Roman pottery on the 

upper slopes. However, Poaceae and values do not decline and Cereal-type 

pollen occurs regularly. 

Roman drainage, land claim and occupancy did not occur within the Romney Marsh area, as 

has been observed within other areas, such as the East Anglian Fens (HaU & Coles, 1994) 

and Severn Estuary (Allen & Fulford, 1986). Instead, during the late Iron Age / Roman 

period, a series of salt extraction sites were set up across this area. Excavations at Scotney 

Court Quarry have suggested tliat people stayed on the marsh till early autumn, when 

fattened stock were killed off and salted down, and leather was processed using the salt. In 

winter, when evaporation was impossible and tides more likely to overflow temporarily both 

salt extraction sites and pasture, they retreated to more permanent setflements on the 

uplands (Eddison, 2000). 

The pollen spectrum assigned to the Iron Age at West Heath shows an increase in tree 

pollen from the previous phase, suggesting some woodland regeneration and a contraction 

of the heathland (Greig, 1989; 1992). This may reflect local grazing of domestic stock on the 

heath, an interpretation reinforced by the occurrence of dung beetles from these levels, and 

concentrations of charcoal possibly due to repeated clearance episodes. Iron Age deposits at 

New Palace Yard (Greig, 1992) produced pollen indicating an alder carr habitat -ssiiih. Quercus, 

Ulmus and Tilia woods, and marshland and scrubland taxa. The succeeding pollen phase, 

possibly of Roman date, suggests a decrease in tree pollen and increasing herb and cereal 

poUen. This was followed by a late Roman or early post-Roman phase, in which tree poUen 

increased (especially Tilid) and Ericales disappeared, indicating regeneration of Tilia forest 

over heath and grasslands, though this was also associated with marked increases in cereal 

and weed taxa, indicating local agricultural activity. 

A preliminary pollen diagram from No. 1 Poultry, London (Scaife, 1998), indicates a 

replacement of mixed deciduous forest by an expansion of herbs and ruderals in the pre-

Roman horizons. It is suggested that this was taking place on the valley sides of the 

Walbrook tributary and higher ground to the north of the site. 

Along the River Thames, at Union Street, Joan Street and Canada Water (SideU et al, 2000), 

Quercus and Corylm avellana remained the most widespread woodland elements, yet the 

structure of this was likely to be scattered trees or small copses, rather than areas of strictly 
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woodland. Ptessme contmued on the wetland ateas, with increased cereal cidtivation. 

During the Roman period, deposits at these sites were predominantly minerogenic, 

suggesting that varying brackish and freshwater conditions led to a transition from alder carr 

to wetter freshwater reedswamp. 

Woodland clearance did not occur at all sites in southern Britain sites during this period. At 

Amberley Wild Brooks, woodland regeneration occurred during the late Bronze Age or early 

Iron Age (Waton, 1982), followed by further clearance continuing (with a further 

interruption) throughout the Iron Age. The area then remained predominantly open during 

the Roman period, but much of the landscape reverted to woodland in the late Roman 

period or early post-Roman period (Waton, 1982). Just 5km east of this site is the Romano-

British villa at Bignor. In a region where agriculture would have been tightly geared to the 

villa economy, it is unsurprising that some land abandonment occurred in the wake of the 

Roman period. Agricultural activity did continue to a degree, however, as hemp and cereals, 

including rye, were grown locally. A similar pattern of late Roman or early post-Roman 

woodland regeneration occurred at Snelsmore in Berkshire, although cereals continued to be 

grown locally (Waton, 1982). 

This can be compared with the situation at SidHngs Copse, adjacent to the site of 

Headington Wick Roman villa (Day, 1991; 1993). Here, much of the original dry land 

woodland was cleared in the Bronze Age. As at Snelsmore and Amberley Wild Brooks, 

woodland regeneration in the early Iron Age was followed by continued clearance into the 

Roman period, but at Sidlings Copse there is no evidence for major late Roman woodland 

regeneration. 

A further insight into the history of clearance is provided by the study of alluvial valley fills. 

At Coombe Haven, pollen analysis suggested that creation of the minerogenic floodplain 

was linked with a major decline in the extent of catchment woodland in the late Bronze Age 

/ Early Iron Age (Smyth & Jennings, 1988). 

Archaeological sites stratified within alluvium have enabled an assessment of the timing of 

water table fluctuations and periods of soil erosion. These indicate a rise of the water table 

in the floodplain between the mid-late Bronze Age and the mid Iron Age (Robinson & 

Lambrick, 1984). By the mid-late Iron Age, flooding had begun in some sites, and aHuviation 

began in the late Iron Age or Roman period. These changes appear to reflect a response to 

human activity rather than climate change. The rise in water table presumably reflects the 
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loss of woodland cover, which, accompanied by agdcultutal activity, increased movement of 

sediment into water courses. A more signiEcant phase of alluviation is recorded across the 

whole of the country, spanning the entire Roman period (Macklin & Needham, 1992; 

MacMin & Lewin, 1993). PoUen evidence indicates increased woodland clearance in many 

areas in the Roman period, and it seems probable that this resulted in both a rise in water : 

table and increased input of eroded soil into rivers. 

The analysis of molluscs in determining major differences between woodland and open 

downland becomes less useful from the Iron Age onwards. Most late Bronze Age and Iron 

Age sites upon the Wessex chaUdands were now established farms, with dairy and meat 

herds 'ranched' across the downland. Field systems, rather than individual piecemeal fields, 

became increasingly established on the slopes, in part to define land and ownership of 

community regions, and pardy to arrest the erosion and loss of soil downslope. 

There is evidence from weed assemblages that spelt wheat was often autumn-sown in the 

Iron Age and Roman period, possibly increasing erosion during these periods. Soil erosion 

would have led to soil thinning. CoUuvium recorded from Wessex sites contains a higher 

chalk content in the Roman period than previously, presumably because the bedrock surface 

itself was beginning to be affected (Alien, 1992). 

Soil depletion may have also been a major concern during the Iron Age and Roman periods, 

as suggested by changes in weed assemblages found accompanying crop remains on 

archaeological sites. Legumes can grow in soils with a low nitrogen content, and records of 

weedy legumes may indicate the local presence of soils poor in nutrients. The frequency of 

such plants tends to increase in abundance in carbonised assemblages from several sites 

upon the Thames Gravels during the late Iron Age and early Roman periods (Lambrick, 

1992), suggesting progressive soil depletion (e.g., Jones, 1978). 

Attempts to improve soil quality during later prehistory and the Roman period may be 

reflected in the widespread pottery scatters, perhaps indicative of the spread of household 

rubbish and manure on the fields. It is also Ukely that animals were released onto the fields 

during fallow periods to provide a direct application of manure. Chalk may have also been 

deliberately applied to clay fields to improve soil texture. Drewett (1982) has suggested that 

a first or second century A.D. marling pit from Bullock Down may have been used for this 

purpose. Crop rotation has also been suggested as a possible method to reduce soil 

exhaustion and prevent the build-up of pests. Plant remains f rom Barton Court Farm 
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Jones, 1981) have shown flax and Celtic bean in association with cereal remains in a com 

drier, yet it is highly unlikely that these plants would have been grown together. 

R.ye pollen has been identiEed at Rimsmoor (Waton, 1982) dating to the Iron Age. 

Macroscopic plant remains from other southern Britain sites also indicate an Iron Age 

presence of Rye, yet pollen evidence from other sites do suggest that it was present during 

the Bronze Age, although probably not deliberately cultivated (Chambers, 1989). Wheat, 

barley and oats are well represented in pollen sequences from across southern Britain, but 

their pollen cannot be easily separated. Iron Age records from other British sites also show 

evidence of hemp retting, which becomes increasingly frequent during the Roman Period. 

Much of southeastern Britain during the Roman period can be classed as a viUa landscape. 

This comprised not only villas, but also rural, non-villa, and agricultural communities, often 

based on pre-Roman sites and setdement types. These sites could have been self-contained 

or built to undertake a specialist task, under the overall control of a central villa, similar to 

that provided by the Iron Age hillforts. This landscape was a product of the Romanization 

of that of the Iron Age, not its complete replacement, both in the form of its settlements 

and economy. 

Some prehistoric downland field systems seem to have been used in the Roman period and 

owe their final form to Roman developments. Excavations at Chalton have suggested 

activity from the late Iron Age through to the fourth century A.D., by which time the site 

had reached sufficient size to be termed a village (CunHffe, 1977). Similarly, a cluster of sites 

in Sussex, including Bullock Down, show early Iron Age and Roman setdements associated 

with trackways and systems of rectangular fields. Lynchets at these sites would have 

developed throughout the late Bronze Age / early Iron Age and Roman periods (Drewett, 

1982). Similar evidence comes from Rookery Hill, Bishopstone (Bell, 1976), but the 

Romano-British settlement on Thundersbarrow HiU was surrounded by a large series of 

rectangular fields first formed in the Roman Period (Drewett, 1978). 

At Fyfield Down there is evidence of a reorganization of field layout in the Roman period, 

when a system of irregular 'Celtic' fields of probable Iron Age date is overlain by a series of 

rectangular fields laid out from a double-lynchetted trackway, associated with early Roman 

pottery (Bowen & Fowler, 1966). 
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In the Late Roman Period, the pottery production of the British Kilns increased dramatically 

(Fulford, 1975; 1989; Swan, 1984). Within Southern Britain, Oxfordshire ware (Young, 

1977) and New Forest ware (Fulford, 1975) managed to obtain a major share of the British 

market. It might be expected that pottery production would also have produced significant 

landscape change by causing a reduction in the extent of woodland due to fuel requirements. 

The use of off-site pollen sequences could assess this impact, bu t only one such sequence is 

available, from Sidlings Copse (Day, 1991), which lies within the area of production of 

Oxfordshire ware pottery. Here little local woodland remained by the beginning of the 

Roman period, and glutinosa seems to have disappeared entirely immediately above a level 

dated 1930 — 1550 cal. BP. JaAx replaced the localglut inosa stands on soils prone to 

waterlogging and, along with the Umited amount oiOuercus and C. avellana woodland on 

drier land, may have provided fuel for the local kilns. Cereals were also cultivated locally, 

with loss-on-ignition analysis indicating substantial inputs of mineral soil material, 

presumably derived from ploughing the surrounding soils (Day, 1991). 

The Weald of Sussex and Kent contained an important iron production industry. This 

industry took place on such a large scale that the number and size of the furnaces used 

during the Roman period was not repeated until the Industrial Revolution. The increase in 

human activity from c. 2600 cal. BP indicated at Litde Cheyne Court may relate to the 

development of the iron industry in the eastern Weald, which was active from the Iron Age 

onwards (Cleere and Crossley 1995). ^etula TLtiA. Ouercus, however, were continuing to be well 

represented at this site (to c. 950 cal. BP), with woodland regeneration occurring at Pannel 

Bridge (c. 2000 cal. BP). There is no evidence to support the suggestion of Cleere (1976) that 

the woodlands of the region were devastated to supply fuel for this industry in the Roman 

period. The latter view does not take into account attempts that may have been made to 

renew the resource through woodland management techniques such as coppicing and 

pollarding (Rackham 2003). Unfortunately the effect that such land-use practices have on 

pollen representation is poorly understood. Clearly a detailed assessment of the impact of 

the iron industry cannot be made from the evidence currentiy available. 

4.5.2 Summary of the Iron Age and Roman Period in southern Britain. 

The Iron Age and Roman lands uses were similar in nature, both exerting large pressures on 

the surrounding landscape, which is likely to be similar to that found today in certain areas 

of Southern Britain. The structure of settlement was also very similar, comprising a 

hierarchy of sites and locations. During the Iron Age this was of the hiU forts and outlying 

86 



settlements — duting the Roman period the vilta provided a very similar funcdoa to the 

smaller hill forts, serving the large Roman towns. 

Pollen analysis shows that the landscape during this period remained predominandy open, 

following from the large-scale Bronze Age clearances. Intensification of farming practices 

occurred, resulting in large-scale soil erosion and nutrient loss. In some areas it is likely that 

farming occurred for a prolonged period, with additional growing seasons into the autumn, 

which would have also accelerated soil deterioration. 

During this time period there was also a large-scale expansion in industry, the major two in 

southern Britain being the pottery and iron industries. Although we know the location and 

extent of these industries, we have very Httie knowledge of their impact upon the local 

environment, as there is only one contemporary off-site pollen sequence from southern 

Britain. Further research within suitable areas is therefore required to help understand 

whether Iron Age and Roman society cleared areas of woodland to sustain these industries, 

or if intensive woodland management was utilized. 

4.5.3 Key research questions and considerations. 

Can poUen analysis identify the nature and timing of the New Forest Roman Pottery 

Industry? 

The effects of woodland management upon pollen production and dispersal are largely 

unknown. Can these possible effects be identified / eluded to within profiles from areas 

which are known to have undergone some coppicing / pollarding? 

The New Forest is commonly regarded as a marginal area for arable development due to the 

poor soils compared to the adjacent calcareous geologies. Does the nature of Iron Age and 

Roman activity within this area therefore differ markedly from the surrounding area? 
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4.6.1 Post-Roman to Modem period activity in Southern Britain. 

There are ten dated pollen sequences from southern Britain that contain a record from the 

post-Roman period. The distribution of these sites is shown in figure 4.19. 

Site Radiocarbon Lab. Code Cal. Range 2ct (95 .4%) Reference 
Date (BP) confidence 

Amberley I360±80 HAR-4234 1420-1060 Waton, 1982 
Colham Mill Road 1190±60 Beta-93671 1270-970 Knight, 1998 

1040±60 Beta-93672 1070-790 
Gatcombe Withy Bed 49G±90 HAR2839 660-310 Scaife, 1980 
Hythe Marshes I250±50 Beta-93196 1290-1060 Long et al, 2000 
Transect 2 
Little Cheyne Court 1050±45 SRR-5611 1070-790 Waller et al., 1999 
Lodge Road 13506100 BIRM 690 1520-1000 Baker etai, 1978 

1110±160 BIRM 582 1310-700 
Muddymore Pit 930±30 GrA-22408 930-780 Schofield & Waller, 2005 

841±31 OxA-12891 900-680 
Rimsmoor 610±60 HAR-3924 670-520 Waton, 1982 
Sidlings Copse 855±70 OxA-2046 920-670 Day. 1991 
Snelsmore 1290±80 HAR-4236 1340-990 Waton, 1982 
Wickmaryholm Pit 1029±68 UB-3729 1070-760 Long & Hughes, 1995 

728±65 UB-3728 790-550 

Table 4.10: Sites with calibrated radiocarbon dates for the post R o m a n to modern period. 

Research into the post-Roman and historical period from southern Britain is very limited. 

Eleven sites have radiocarbon dating for relevant levels, of which only three of these also 

contained a date for the Iron Age — Roman period - Rimsmoor, Sidlings Copse and 

Wickmaiyhokn Pit. This makes understanding changes that have occurred over this 

timescale currently very difficult. In addition, the upper levels in many deposits have been 

badly affected by human activity, through erosion, drainage or peat extraction, resulting in 

many discontinuous records. In the absence of secure radiocarbon dating of these upper 

levels, interpretations are based, probably incorrecdy, on the assumption that the site 

accumulation rate has continued at a constant rate between the upper radiocarbon date and 

surface. This is certainly true of Haskins' (1978) work from the Poole basin, where she 

acknowledges that some peat extraction is likely to have occurred, and the absence of 

radiocarbon dates makes interpretations complicated. The increase of l^inus sylvestris in 

recent sediments has frequendy been associated with the increase in plantations during the 

eighteenth — twentieth centuries A.D., and has been dated by some authors as c. A.D. 1800 

(e.g., Barber, 1975), although this date may not be applicable to aU sites, depending upon the 

local plantation history. 
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1. Amberley Wild Brooks 
2. Barton Court Farm 
3. Bohemia Bog 
4. Broad Sanctuary 
5. Brookland 
6. Burghfield 
7. Coplhall Avenue 
8. Gafcombe Withy Bed 
9. Hill's Pighitle 
10.Hope Farm 
11 .Hytne Marshes Transect 2 

12.Lodge Road 
13.Little Cheyne Court 
14.Muddymore Pit 
1 S.Munsley Bog, 
16.New Palace Yard 
17.Ninham Bog 
18.0ld Palace 
19.Pannel Bridge 
20.Rimsmoor 
21.Sandon Brook 
22.Sidlings Copse 

23.Snelsmoor 
24.Stratton Park 
25Temple ofMithrus 
Se.Wickmaryholm Pit 
27.Winnall Moors 
28.Woodhay 

oo 
o Figure 4.19: Map of Post-Roman to Modern Period Sites mentioned in the text 



This time pedod is also difEcult to imdefstand using pollen analysis, as the total number of 

sites, dated and undated, is much lower. Romney Marsh and the River Thames, so far the 

main study areas in southern Britain, contain very few records for this period. In Romney 

Marsh, peat formation at many sites, including Hope Farm, Brooldand and Old Place, 

ceased c. 1800 — 1700 cal. BP. At Little Cheyne Court the bog vegetation continued to grow 

for a further 900 years after the flooding of the surrounding sites, due to it exhibiting 

ombrotrophic conditions. The dryland vegetation from the Litde Cheyne Court pollen 

diagram is difficult to interpret due to high, but constantly fluctuating, Corylus avellana values, 

causing shifts in other taxa that are likely to be partially the result of the FagerMnd effect 

(Fagerlind, 1952), through changes in C. avellana production, in addition to human 

activity. Allen (1996) suggests from the pattern of land enclosures that The Cheyne was a 

Saxon land claim, and may have been selected as a result of the bog being raised above the 

surrounding wetlands. 

At Pannel Bridge, peat formation continued into the late Holocene, although it is very 

difficult to estimate a final date. The radiocarbon dates for the upper section of 

Wickmaryhokn Pit show an age inversion, indicating contamination of one or both of these 

samples (Long & Hughes, 1995). A complicated stratigraphy and high 6^^C values for the 

dates suggest that inwashing of marine organic material may have created contamination of 

the samples. In close proximity at Muddymore Pit, there is a large increase in Cannabis sativa 

radiocarbon dated to 930-780 cal. BP. Schofield & Waller (2005) suggest that this indicates 

the process of hemp retting upon the Dungeness Foreland, which corresponds with a 

period during which the nearby town of Lydd reached the height of its prosperity as a port, 

where hempen fibre would have been necessary as rope and cloth for ship fitting. 

The number of post-Roman sites along the River Thames in London is also comparatively 

low. Peats underlying the Temple of Mithras (Scaife, 1982), Copthall Avenue (Maloney & 

De MouHns, 1990) and New Palace Yard (Greig, 1992) show the local vegetation from the 

Iron Age to Anglo-Saxon periods as being very rich in herbs of waste ground and 

cultivation, although some trees do remain. After this period there are also few sites that 

have been published. Saxon-Norman microfossils from the streamside sequence excavated 

at Colham Mill Road (Knight, 1998) indicate ^2XQuercus / woodland was locally 

dominated with smaller numbers of Tilia and Fagus. Initially, the site was thought to have 

prehistoric components, but radiocarbon assay confirmed the date as A.D. 880-980 and 

A.D. 880-1170. Local wetland taxa are thought to represent the streamside community. 

90 



while the woodland component may weH indicate regional forest cover in west London at 

this time. 

The London sites also contain some evidence for arable cultivation and grassland / pasture. 

A valuable record of Juglanswas also recovered, perhaps indicating continuation from the 

time of its introduction in the Roman period. At Broad Sanctuary (Mills, 1982), a stream site 

spanning the late Medieval to Tudor period shows a running sewer containing human and 

animal excrement, and a very diverse poUen assemblage comprised of mainly weeds derived 

from waste ground, cultivation and food passed through the gut (Greig, 1982b). 

Unfortunately, many of these sequences tell us only about the localised urban environment, 

and do not allow us to understand more regional changes in the landscape vegetation. 

One of the pollen sequences most frequendy cited in relation to the Anglo-Saxon 

environment is from Epping Forest. This has been argued to reflect continuous woodland 

cover over the last four thousand years, but with a decline of Tz/ia in the Anglo-Saxon 

period (Baker et al, 1978). Unfortunately, several aspects of the original pollen work from 

Epping Forest raise doubts about the validity of the claim that the site shows prolonged 

continuity of woodland cover, and that it has an unusually late Ume decline (Dark, 2000, 

141-2). The basal radiocarbon date 4290+100 BP is separated by only 32cm of minerogenic 

sediment from the next date in the sequence, for the onset of the Hme decHne, of 1350+100 

BP. Taken at face value these two dates suggest a very slow accumulation rate of c.lcm / 90 

yr, for the intervening deposits. Prior to the Hme decline the poUen sample interval is 10cm, 

which would therefore be equivalent to a temporal resolution of 1 pollen sample / 900 

years. With pollen samples at such a wide interval, major vegetation changes — potentially 

including clear feUing of the woodland and its subsequent regeneration — could fail to 

register in the pollen diagram. This may explain why the construction of a major hiUfort 

(Ambresbury Banks), only 700m from the mire, appears to have produced 'no significant 

decline in tree species' (Baker et al, 1978, 647). The date of the decHne in Tz/ia also contrasts 

markedly with results elsewhere which indicate woodland regrowth during this period 

(Rackham & SideH, 2000). 

Alternative explanations for the apparently slow accumulation rate of the lower part of the 

sequence are that one or more of the dates is anomalous, or that there is a hiatus in the 

sequence. Given the nature of the samples dated, contamination with older material washed 

in from the surrounding soils, and / or by younger roots, is possible. In relation to the 

possibility of a hiatus in the sequence, there are several stratigraphic changes between the 
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dated levels, faistng the possibility of pedods of stasis in sedimentatioii or even erosion of 

earlier deposits (Grant, 2002). 

The sequence post-dating the Hme decline shows that the woodland was dominated by Fagus 

and_g«fnwj-, with localised BfAy/k, and notable values for which is 

poorly represented in pollen diagrams from many other areas (Rackham, 2003). The upper 

part of the sequence corresponds well with other palynological research within the Forest on 

much more recent deposits (e.g., Boreham & Moxey, 2000). The Lodge Road sequence 

(Grant, 2002) suggests that after the Epping Forest act in A.D. 1878, there was an increase 

of F. sylvatica and Betula. This is likely to be due to the cessation of the common rights to 

timber, allowing scrub regeneration, and the formation of a dense heavily shading canopy 

from the growth of the F. sylvatica pollards nearby. 

The final pollen zone at West Heath Spa (Greig, 1992) is characterised by a drop in tree and 

shrub pollen {Corylus and Alnus), with a corresponding rise in herbaceous taxa including 

grasses, cereals and ruderals, indicating cultivation. The presence oiAesculus and Fagopyrum 

escultentum at the top of the sequence reflects the introduction of exotic species. 

An infilled channel in the Chelmer valley at Sandon Brook (Murphy, 1994) contains a 

sequence that apparently spanned the late Roman and Anglo-Saxon periods. Plant remains 

indicate that the local environment had remained predominantly open throughout this 

period, with no signs of woodland regeneration. Furthermore, remains of spelt wheat were 

present throughout the sequence, suggesting continuous local cultivation. 

At Sidlings Copse virtually all of the small area of woodland remaining on dry land had been 

removed at approximately the end of the Roman period (Day, 1991, 1993). This created a 

local landscape almost devoid of trees, other than Salix, and these open conditions persisted 

well into the post-Roman period. Here, then, it seems that the collapse of the pottery 

industry and villa economy produced no major effect on the environment. Intriguingly, 

woodland did regenerate later, at the end of the Anglo-Saxon period or in the early medieval 

period, and this was incorporated into the Medieval Royal Forest of Stowood (Day, 1991). 

At Barton Court Farm, an Anglo-Saxon settiement was established from the fifth century 

adjacent to the site of a disused late Roman viUa (Miles, 1986). Assemblages of plant and 

animal remains from an Anglo-Saxon well suggest that there was little change in the overall 

character of the local environment from that of the Roman period (Robinson, 1986). There 
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was a slight increase of tree and shrub pollen, but beetle assemblages contained no species 

requiring trees, suggesting that the local landscape remained open. Continuity of arable 

farming is suggested by the occurrence of barley remains in the well, and flax probably also 

continued to be grown. The animal bones suggest at a shift in the pastoral economy, with 

fewer catde and more sheep (Wilson, 1986). 

Landscape continuity is also suggested by analysis of biological remains from Saxon weUs 

near the Romano-British town of Dorchester in Oxfordshire. The beede assemblages 

suggest open conditions on the gravel terraces in the fifth to sixth centuries, and there is 

evidence for cultivation of crops, again including flax and barley (Robinson, 1981). 

The rate of alluviation also slowed in the early and middle Saxon period, and then increased 

again from c. AD 800 (Robinson, 1992). This has also been interpreted as reflecting soil 

mobilisation due to agricultural activity, indicating a shift in emphasis from arable to pasture 

for the post-Roman and early-mid Saxon periods. Evidence for post-Romano-British and 

Saxon settlement in die area around Newbury is very scarce. 

Environmental evidence from an early medieval (twelfth century A.D.) small croft or 

farmstead at Hill's Pightie indicates the cultivation of cereal crops, primarily oats with some 

barley, wheat and rye. However, the lack of survival of animal bones means that the relative 

importance of arable and pastoral agriculture, and thus the economic basis of this and other 

similar settlements in the area, cannot be estimated. 

A palaeochannel from the Burghfield area (Butterworth & Lobb, 1992), dating at the base to 

the mid Saxon period, indicates some regeneration oiAlnusglutinosa, Corylus avellana type and 

woodland or scrub, although damp open grassland generally persisted. The accumulation of 

course gravely deposits indicate that the channel filled up rapidly. Wet conditions clearly 

prevailed over a broader area subsequently as the vegetation developed into reedswamp, 

resulting in the development of peat over the area of the river channels and onto the 

floodplain to the north. The conditions and causes of this dramatic change are not clear, 

although it is possible that the deliberate water management of the later Saxon period may 

have affected the hydrology of the area. Alternatively, it has been suggested that increased 

grazing on the floodplain may have influenced the hydrology (Evans, 1992). The moUuscan 

evidence suggests that there was a trend from grassland to mudflat and flooding prior to the 

development of reedswamp, suggesting a change from meadow to pasture. It is not known 

how long reedswamp conditions continued, but a change in the local environment is 
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ST:iggested by the abrupt hodzoa between the peat deposit and overlying silts. A ditch dug in. 

the fourteenth century A.D. through the peat and across the top of the silted-up river 

channel was probably a field boundary, and wet conditions still prevailed, since plant 

remains from the fOl indicate slow-flowing water, and also suggest increased grazing, as weU 

as cultivation, in the vicinity. This activity must have been short-lived, as the pollen record 

indicated that alder carr had become re-established in places by the sixteenth century A.D. 

The introduction of the water-meadow system on the floodplain and adjacent fields appears 

to have corresponded to the clearance of the regenerated woodland and fields were opened 

up for grazing and some haymaking. The vegetation and landuse of the area appears to have 

continued unchanged on the floodplain into this century, although the drier ground has 

been cultivated periodically for arable crops in more recent times. 

Pollen evidence for post-Roman changes upon the Isle of Wight is seen in the diagrams 

from Gatcombe Withy Bed, Munsley Bog, Bohemia Bog and Ninham Bog (Scaife, 1980). 

The recognition of woodland management has been suggested by many authors, including 

Scaife (1980) and Waton (1982), partially based upon fluctuation within Corylus avellana and 

Poaceae pollen. At Gatcombe Withy Bed, a date of 490+90 BP has been obtained for a 'cut' 

alder stake found 30-32cm in the peat profile. A number of these stakes have been 

recovered and provide evidence for the use of zo'^'^ice.d.A-lnusglutinosa and Salix from these 

valley carr areas. Both Ninham Bog and Gatcombe Withy Bed are typical of such areas in 

the Isle of Wight representing reHcs of past rural economy. Scaife (1980) suggests that the 

present dominance of Salix is the result of its promotion in valley bottoms by the removal 

of the less useful glutinosa. Extensive use of Salix for baskets, hurdles, wattle and thatch in 

a rural economy was apparently the main reason for continuation of this community during 

the historic period, with Salix pollen percentages increasing in the upper zones of the 

Gatcombe and Ninham diagrams. In areas such as the New Forest, A., glutinosa regarded 

as the more useful tree as it is very important for charcoal production. This would suggest 

that the economic emphasis was very different between these areas. Despite the recorded 

degree of deforestation, litde effect of this is seen within the poUen records from Bohemia 

Bog, Ninham Bog or Gatcombe Withy Bed. This illustrates the problem of interpreting 

changes in the pollen spectra from deposits of historical age and a need to understand the 

size of the pollen source area. 

The increased demand from naval shipyards throughout much of southern Britain resulted, 

to some extent, in the deliberate planting of trees in hedgerows and adjacent to villages, 

which Scaife (1980) suggests is reflected in the increase of Ulmus at Bohemia, Ninham and 
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Gatcombe. At the same time, the intfoductioii of exotic species is also seen in the pollen 

record. This included notably f species (f z W j a n d with increased 

pollen percentages relating to the planting of Pirns m the Hampshire basin (Barber, 1975; 

1981^ 

At Stratton Park (Evans & Williams, 1991), moUuscan evidence suggests that from the time 

of the Roman / Saxon coUuvium to an early stage in the infilling of a seventeenth century 

ditch, the area was open country, probably of rich grassland and other herbaceous 

vegetation. There was some scrub or woodland, and there were periods of surface instability 

as shown by the coUuvium. During the infilling of the seventeenth century ditch, local 

woodland became established, likely to have been a park boundary. 

Waton's (1982) sites from adjacent to the chaUdands show that f rom Anglo-Saxon times 

there is some indication of reduced downland arable cultivation and an extension of activity 

in low lying areas. A notable feature of the Rimsmoor and Amberley pollen diagrams is the 

pronounced maximum of cultivation in the medieval period and its recession in die 

fourteenth century, which culminated in the Black Death. Most of the sites show that 

cultivation continued after this date. Evidence from WinnaU Moors demonstrates falling 

cultivation values from at least the eleventh century, perhaps reflecting the degraded nature 

of the local soils and the early expansion of sheep farming. All of Waton's sites, but 

especially Woodhay and Snelsmore, show continuing importance of woodland to the 

economy during the medieval period. 

Afforestation from the late eighteenth century A.D. is exhibited at most sites. At Woodhay 

and WinnaH Moors the evidence is more equivocal: at the former some extension of open 

areas is indicated, as well as the creation of plantations, whilst the data from the later reflects 

the continuing agricultural significance of at least this area of the Hampshire Downs. Corylus 

avellana pollen is reduced overall at all sites indicating, possibly, the decline of coppicing, 

with either a grubbing-up, or reduced flowering caused by a prohferation of former 

standards. 

4.6.2 Summary of the post Roman to modern period in Southern Britain 

Pollen, plant macro fossil and mollusc evidence for the post-Roman period is limited and 

sparse in southern Britain, and often difficult to interpret. The limited availability of 

radiocarbon dates on many sequences has led to interpretations that assume a constant 

accumulation rate, and limited human activity through, for example, drainage or peat 
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exttacdoii. The has meant that very few sites can securely ckim to cover, even partially, this 

period until the plantation of pine from the late eighteenth century A.D., which can be 

observed at the top of many pollen sequences. In the few areas where there ate a number of 

studies undertaken in close proximity, correlations can be observed, increasing our 

understanding of the landscape, rather than of a small, individual area. 

The environment of southern Britain since the end of the Roman period has undergone a 

number of significant changes, which can sometimes be observed in the pollen record. In 

the Anglo-Saxon period, a shift from arable to pasture has been observed at many sites, and 

some sequences that were in close proximity to important Roman structures or towns were 

partially abandoned for new settlement areas, sometimes leading to secondary woodland 

regeneration. The late Anglo-Saxon and Norman creation of areas of protected Forest led to 

an additional change in the landscape, with potentially large changes in land management, 

and increased grazing due to the removal of enclosed land within these boundaries to allow 

deer grazing. In other areas, cultivation increased during this period, leading to increased 

alluviation. Since this period, the impacts of pasture, cultivation and usage of woodland can 

be recognised, most obvious being the use oiQuercus for naval construction, the increase of 

F. sylvatica and removal of C. avellana, and the planting o£ Pinus since the nineteenth century 

A.D. many areas, including the Hampshire Basin. 

4.6.3 Key Research Questions and Considerations. 

Is the increase in Pinm pollen an applicable robust chronological marker for A.D. 1800? 

Can the presence of coppicing o f y l glutinosa be recognised in pollen diagrams, as this 

practice was frequently practiced within areas of alder carr in the New Forest. 

There is a need for more study sites covering the post-Roman period in southern England, 

particularly from areas of 'ancient' woodland. Key questions include the extent of possible 

woodland regeneration during the Anglo Saxon period, and the effect of the formation of 

Royal Forests upon the structure of vegetation and agricultural practices within the 

landscape. 
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Chapter 5 Introduction to the New Forest. 

5.1 Introduction. 

The New Forest is located in central southern England, bounded by Southampton Water, 

the Solent and Avon valley on its east, south and west sides (figure 5.1). The New Forest 

Heritage Area extends to approximately 58,000 ha, half of which comprises the New Forest 

candidate Special Area of Conservation (cSAC). The New Forest cSAC is one of the most 

important sites for wildlife in the United Kingdom, and is widely recognised as being of 

exceptional importance for nature conservation throughout Europe (Hampshire County 

Council, 2005). 

oodgree 

Mttford on 

Figure 5.1: The location of tlie New Forest and local settlements. 

Dry heath shifts to wet heath on the poorly drained soils which often fringe the valley mires, 

and includes a range of different plant communities. The wet acid grasslands include Molinia 

meadows on calcareous, peaty or clayey-silt-laden soils. The heathland/grassland/mire 

mosaic is the largest single unit of similar habitat remaining in lowland England (14,800ha). 

There is no similar equivalent example of the series of mire systems in Europe (Tubbs, 

200iy 
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More than 4,000 ha of pasture woodland represents the largest remaining woodland of its 

type in Western Europe. These woodlands ate dominated by and 

with and sometimes also Taxwj- The numerous ancient 

trees are important for epiphytic lichens and bryophytes, which comprise some of the richest 

diversity in the UK (Rose, 1976). These trees and the dead wood also support many 

uncommon invertebrates including the stag beetle. Less extensive are the alluvial forests with 

Alnusglutinosa and Fraxinm excelsior, the bog woodland and Asperulo-Fagetum beech forests. 

The New Forest also supports internationally important populations of nightjars, woodlarks, 

Dartford warblers, honey buzzards and hen harriers as well as otter, bats, reptiles, 

amphibians and fish. The unusual combination of habitats in the New Forest is maintained 

largely by the grazing of commoners' ponies and catde. 

5.2 Geology and geomorphology. 

The underlying formations of the New Forest are Tertiary strata laid down as sedimentary 

deposits of sand and clay during the Eocene and OHgocene periods (figure 5.2). These Ue 

directly on the underlying Chalk. The earliest formations are the Eocene Reading Beds and 

London Clays, which outcrop at the margin of the Chalk immediately north of the Forest. 

Southward there are sequential exposures of Bagshot Sands, Bracklesham Beds, Barton 

Sands and Barton Clays. Further south are the OMgocene Headon Beds. Folding of the 

earth's surface created an east-west syncline, the Hampshire Basin, near the centre of which 

the New Forest lies, its rock formations dipping towards the south, with the oldest rocks 

outcropping in the north. Three minor folds also occurred, creating the Lymington anticline 

and the Lyndhurst and H or die synclines. Overlying the various geological formations are 

Pleistocene drift deposits of gravel and brickearth (Tubbs, 2001). 

Gravel terraces and plateaux, divided by eroded valleys, thus dominate the New Forest 

landscape. Along its north-western boundary a gravel-capped escarpment rises to the New 

Forest's highest point, 128m OD on Black Bush Plain (SU 248160). From here the land 

slopes towards the River Avon and to the Beaulieu River in the south-east, in a series of 

terraces separated by wide valleys. The southern part of the N e w Forest, in contrast, consists 

of gently undulating gravel-covered terraces descending almost to sea level along the Solent 

shore. 
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Figure 5.2: Geology of the New Forest Area (Redrawn from N e w Forest Committee, 2003). 

The geological conditions affecting the nature of the soil in the N e w Forest are very varied, 

with clays, sands, loam, gravel, and alluvium occurring. The soils are not unusually poor, but 

they have a high acid content and are, in many cases, ill-drained and podzoHsed (Jarvis & 

Findlay, 1984). Bagshot and Bracklesham Beds, which occupy large areas of the Forest, give 

rise to the most severe acidity. Further south, along the coastal belt, the more fertile Headon 

Beds occur as loam, clays, and clay with marl, but large areas are overlain by gravel (Fisher, 

1971). 

The present drainage pattern of the New Forest was probably established in the Late 

PUocene-Pleistocene (Allen & Gibbard, 1993; Velegrakis, 2000). The main watershed runs 

roughly north to south and from this the major New Forest rivers, the Lymington and 

BeauHeu Rivers, flow into the Solent. In addition, on the western edge of the Forest, six 

streams flow into the River Avon, while on the eastern edge many small streams flow into 

the River Test. 

During the majority of the Pleistocene, the Solent formed an important eastward drainage 

valley of the Hampshire Basin. Two theories exist as to the extent of the Solent drainage 

basin. The River Frome has generally been regarded as the vestigial Solent River (Everard, 
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1954; West, 1980; AHen & Gibbatd, 1993), although Bddgland (2001) has suggested that this 

dvef drained southwards in a separate valley system by the Middle Pleistocene. The [proto-] 

Solent river system also resulted in the formation of 12 terraces. Recent investigations by 

Long g/ a/ (2000) into Holocene relative sea-level change in Southampton Water have 

identified three main phases of estuarine development. Between c8200 and 5700 cal. BP 

mean sea-level rose from -9m to -4m OD inundating basal peats. A slow down in sea-level 

rise between f.5700 and 3200 cal. BP allowed a period of saltmarsh and freshwater peat to 

form, and decrease the intertidal area. After this period the saltmarsh and freshwater peats 

were inundated by minerogenic sedimentation. 

Work at Browndon and West Yar on the Isle of Wight have indicated that sea levels rose 

enough to separate the island from the mainland approximately 6,000 BP (Devoy, 1987). 

Later subsidence has been more gradual, with a sea level rise of about 0.5m recorded at 

Hengistbury Head since the Iron Age (Cox & Hearne, 1991). 

In the western Solent at Bouldnor (Tomalin, 2000), oak and pine is found lying 300m 

offshore at -12m OD. Tree boles, root systems and recumbent trunks are present and have 

been dated at 8380-8070 cal. BP. Tomalin (2000) suggests that this forest might be 

tentatively equated with conditions contemporary with the presence of the proposed land-

bridge or "Wight Umbilical' between Bouldnor and Pitts Deep. MesoHthic and Neolithic 

worked flint pieces have frequentiy been encountered during dredging. Find spots are often 

loosely provenanced, but tend to be concentrated at the backs of present harbours or on the 

highest points of the drowned valleys, towards a series of freshwater springs (Jacobi, 1981). 

The excavations for New Dock in Southampton during the nineteenth century A.D. 

provided evidence for NeoHthic activity 20-40 feet below estuarine silt uncovered at low tide, 

with evidence that a non-tidal river flowed through lowlands and marshes now under 

Southampton Water (Shore, 1889; Sumner, 1926). At Wootton and Quarr, Isle of Wight, the 

archaeological survey identified over 160 ancient structures on the 3km of intertidal coast 

(Loader et al, 1997), including possible fish traps, dated at 5990-5730 cal. BP. 58 oak trees 

were also found here on a submerged land-surface, which has so far been traced to -2.9m 

OD. The intertidal section of this forest spans 5413-4507 cal. BP (Hillam, in prep). These 

trees first show stress around 5150 cal. BP, but growth recovers before 4950 cal. BP. 

Subsequentiy a progressive decline occurs, perhaps leading to a final demise after the close of 

third millennium BC, when just a few trees appear to have been surviving in the coastal peat 

at Wootton; these are dated at between 4150 and 3700 cal. BP. The diminution in forest 
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growth oa the co&stal peat can be attributed tentatively to progressive saline invasion of the 

root systems, and post alignments of fish weirs beginning at 2790-2550 cal BP. 

5.3 Previous palaeoenvironmental studies in the N e w Forest. 

Palaeoenvitonmental techniques have been used to reconstruct the former vegetation 

patterns of the New Forest. The sites studied are shown in figure 5.3. The first detailed 

pollen diagram published was from Cranes Moor (SU 190020) (Seagrief, 1960). This 

provided information from c.DOOO cal. BP, but later layers had been removed by peat cutting. 

Re-investigation of Cranes Moor (Barber & Clarke, 1987) showed a sharp peak in herb 

pollen associated with a fall in oak during the Late MesoHtliic / Early Neolithic, suggesting 

possible clearance occurred. 

Investigations at Church Moor (SU 248068) (Clarke & Barber, 1987; Barber, 1975) and 

Warwick Slade Bog (SU 276067) have provided comparable radiocarbon dates to those of 

Cranes Moot, but these studies have been conducted at a low sampling resolution. Barber 

(1981) suggested that these two sequences demonstrated that woodland may have persisted 

relatively undisturbed for most of the Holocene. Another dated sequence from close to 

Church Moor, at Barrow Moor (SU 250076) has been suggested as originating during the 

Iron Age associated with increased rainfall and clearance in the catchment. At Noads Bog 

(SU 395062) two charcoal bands were found associated with weed and heather pollen, and a 

wedge of bleached sand marked the beginning of an increase in heather pollen. The pollen 

profile also showed weeds associated with cultivation, and cereals, but precise dating was not 

possible (Barber, 1981, 93; Tubbs, 1986, 59). 

To summarise the findings from peadand based palaeoenvitonmental studies, Mesolithic 

man had Httie influence on the landscape, except for one potential phase near Cranes Moor. 

The Neolithic has not yielded any evidence of human activity. The only site which shows any 

evidence for heathland development is The Noads Bog, although this is undated and likely to 

have a truncated record due to peat cutting and coUuvial inwash, therefore the timing of 

heathland development is unknown. The studies from the 'central woodland core' of the 

New Forest record oak, pine, birch and hazel, witii some elm and willow during the 

Mesolithic. Alder and lime then appear a7500 cal. BP, with pine disappearing. Beech became 

established at some time before 1500 cal BP, based upon the Barrow Moor sequence, with 

decreases in oak and hazel, related to clearance for naval use in recent centuries. At the top 
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of all sequences is the rise of pine pollen, which Barber (1981) suggests can be dated fairly 

precisely to A.D. 1800, after its re-introduction to the New Forest in A.D. 1776. 

Pcu)udPolBRacB(<> 
Boiid Sol Peloi Kent* (AiAaeolDccî  

Figure 5.3: Location of previous pollen analysis sites within the New Forest. 

Research by M. J. Clarke (1988) into the origin, development and composition of New 

Forest mires has given us an understanding of both inception date, and pathways leading to 

their mire inception. His results suggested that peat formation was not synchronous with 

primary deforestation, and had commenced at several sites in later prehistory. A correlation 

with climate change was suggested, with an increase in mire formation between c. 3600 and 

2200 cal. BP. However, many of these sites were located in heathland, which are supposed to 

have undergone intensive human clearance and burning during this period. 

Evidence for deforestation during the Neolithic or later periods comes from boreholes 

between Hythe and Fawley, which show erosion of hill-slopes on the south-western side of 

Southampton Water (Hodson & West, 1972). Further studies of New Forest valleys 

(Reynolds & Catt, 1987) have also proved inconclusive in determining precise dates, or 

causes, of colluviation. 

The expansion of heathland has been linked with soil degradation, leading to the formation 

of podzolic soil from about 3000 cal. BP. Studies in the New Forest have shown a general 

transition from woodland to heathland, with evidence of soil deterioration, consistent with 
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what is known &om pollen analysis elsewhere on English lowland heaths (Dimbleby, 1962). 

The change from woodland to heathland is thought to have been caused by, or accelerated 

by, human activity (Allen & Scaife, 1991; Scaife & MacPhaU, 1983). Change did not occur 

simultaneously in all parts of the New Forest, and heathland probably appeared earliest on 

base poor soils such as those overlying the Plateau Gravel. Heathland vegetation associated 

with podzoHc soils existed on Plateau Gravel before the late Bronze Age (Dimbleby, 1962; 

Reynolds & Catt, 1987) and podzoHsation was complete before A.D. 1300 (Dimbleby, 1962). 

On other parent materials heath vegetation and acidic soils with incipient podzoHsation 

appeared only in later periods (Reynolds & Catt, 1987). Woodland persisted in some areas, 

particularly in the central belt, and some unenclosed woods in the N e w Forest overMe 

undisturbed acid forest brown earth indicating that they have never been cleared and farmed 

(Dimbleby & Gill, 1955). 

Twenty seven profiles have been analysed for soil pollen f rom the New Forest — 15 for 

buried soils at 11 sites (table 5.1), two from modern heathland, and ten from woodland soils. 

These are summarised by Tubbs (2001, 71-77), and will therefore only be briefly addressed 

here. 

Homey Ridge (late Bronze Age) and the Crockford Complex (medieval) earthworks show 

evidence for ploughing and cereal production, with evidence for treatment of the land with 

phosphorus-rich manure at Crockford. Most of the profiles suggest that heathland was 

spreading at the expense of woodland during the period before building of the earthwork. In 

some locations, Eide (1982) suggested probable secondary regrowth after earlier forest 

clearance. At nine of the archaeological sites, the buried soils had already begun 

podzoHsation. In some cases there was little difference between the buried soil and that of 

the adjoining heath. At most sites, comparison of the buried soil with that of nearby land 

surfaces indicated continuing soil degradation after earthwork construction. 

The interpretation of buried soil pollen profiles should be undertaken cautiously. It can be 

difficult to determine whether the earthwork construction was the primary anthropogenic 

episode on site, and therefore if pollen in the soil profile is the original vegetation, and if any 

soil erosion of the upper levels has occurred. The dating of buried soils by comparison of 

pollen profiles or radiocarbon dates is also highly problematic. At Long Slade Bottom, for 

example, during the study by Reynolds and Catt (1987), a radiocarbon date obtained from 
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Locality NCR Earthwork Period (suggested) Author / Source 

Burley Moor SU 212052 Round Barrow Late Iron Age Dimbleby (1962) 

Beaulieu Heath SZ 355994 Embanked Enclosure Bronze Age Tubbs & Dimbleby (1965) 

Homey Ridge SU 232160 Complex of Enclosures f.2500 BP Eide (1982) 

(Dark Hat) 

Holmsley 825 208998 Wasted Bank Enclosure Iron Age Tubbs & Dimbleby (1965) 

Pniey SZ 344984 Group of small embanked Iron Age Tubbs & Dimbleby (1965) 

fields 

Long Slade SU 266009 Group of Embanked f. 1820 IBP Tubbs & Dimbleby (1965); 

Bottom Enclosures EWeQI9&g 

Bronze Age / Iron Age Catt et al (1987) 

Burley Moor SU 213042 Embanked enclosure c 1200-1150 BP EWep[9&g 

Setley Plain SZ 303994 Embanked Enclosure Medieval Tubbs & Dimbleby (1965) 

Crockford SZ 355994 System of Embanked Fields Medieval Tubbs & Dimbleby (1965); 

Complex SZ 358993 Eide (1982) 

Lyndhurst Old SU 314077 Medieval Park Bank First Documented 1291 Dimbleby (1962) 

Park AD (659 BP) 

Hatchet Gate SU 367018 Abandoned field 18* to 19* century Eide (1982) 

Table 5.1: Earthwork sites where soil pollen analysis has been undertaken in the New Forest (from 
Tubbs, 2001). 

humic A horizons of soils buried beneath the bank suggested an early Bronze Age date. The 

soil pollen suggested burial before the large decrease in hazel, which they associated with 

soon after the Iron Age. The structure of the earthwork was no t of prehistoric type, but a 

similar form to potentially late medieval structures at Crockford. These discrepancies may be 

due to: 

• Radiocarbon dates obtained from soil humus are very imprecise, since organic matter is 

continuously added to soil prior to burial. This means that the date obtained includes 

the mean residence time of soil humus at and prior to its burial, which could be as 

much as 1500 years (Catt et al, 1987). 

• Pollen dates are estimated by relating to nationaEy or regionally accepted sequences, on 

the basis that certain genera became scarce at known times in the past. As shown in the 

example for the Lime Decline (chapter 4.4.1), large variations in the date of an event 

can occur over short distances, and therefore cannot always be used as secure dating 

evidence, especially in the New Forest. Also, soils are heavily influenced by the local 

pollen rain, including rare species. 
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Analysis of two profiles ftom within small woods showed that the present oakwood had 

become established on heathland after hoUy had regenerated the soil profile (Dimbleby & 

GDI, 1955). At Berry Wood, the site had previously been a mosaic of wood and grass-heath, 

and Matley Wood had become established on former cultivated farmland, preceded by heath. 

Analysis of the heathland soil profiles gave the following general succession (Tubbs, 2001, 

74): 

Oak-hazel-alder woodland with lime, elm - Hazel scrub, - Ericoid dwarf shrub 

and other species grassland heath 

The palaeoenvironmental record from the New Forest, as demonstrated above, is very 

fragmentary, and interpretations and generalisations cannot be, at present, fuUy justified. The 

dating of soil profiles by pollen correlation, in the absence of local profiles of the correct 

period, is potentially problematic, and may explain discrepancies in the dating of New Forest 

archaeological earthworks. Our understanding of the regional vegetation succession, and its 

timing, is also poorly explored for this region. Those that are available are generally at such 

low resolution that short-term changes cannot be distinguished, which is especially important 

in an area considered to have had Httie early Holocene human activity. Radiocarbon dating 

has only been applied to four peat profiles, three of which are in close proximity to each 

other, and only two cover a significant (greater than 2000 years) portion of the period from 

mid- Neolithic to present day. Most of the suggested transitions, particularly heathland 

development, are based purely upon the distribution of archaeological finds, as no dated off-

site palaeoenvironmental records exist for the New Forest. 

5.4 Mesolithic (c. 8500 - 4000 BC). 

For most of Hampshire, evidence for the Mesolithic period is diffuse, being derived almost 

entirely from surface collections constructed out of flint, including axes, flakes, knives and 

scrapes, recovered as either isolated finds or scatters. The distribution in the New Forest is 

mainly on the open heath between Godshill in the west, to Matiey Heath and Denny Lodge 

in the east (figure 5.4). There have also been notable concentrations of flint found on the 

heathland south of Brockenhurst and north of Lymington, and material dredged from the 

Solent. Two surface scatters from the edge of the Forest are regarded as being sufficiendy 

concentrated to be defined as evidence of occupation, and are situated south of Ringwood 

and at Testwood Lakes. 
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Figure 5.4: Location of Mesolithic finds within the New Forest. 

Recent pollen analysis from the Blackwater Valley at Testwood Lakes (Scaife, 2003), adjacent 

to a second scatter site, indicate localised clearance of woodland at this time, though the 

nature of the related activity is unclear. Such localised clearance and burning is also likely to 

have occurred in the Forest, given the number of Mesolithic finds. The period is important 

because in some places — such as the open heath, and possibly the Blackwater Valley — 

occupation was sufficiendy intensive to have potentially affected the later settied landscape 

(Wessex Archaeology, 1996). Dimbleby (1962) also suggested that small scale expansion of 

heathland at the expense of woodland took place in many areas of southern Britain during 

the Mesolithic. 

During this period, Hampshire and the Isle of Wight were still connected, and therefore the 

foreshore and coastal archaeology should not be neglected. Extensive excavations in the 

Severn Estuary have demonstrated the impact of Mesolithic activity (BeU et aL, 2000), as have 

excavations at Farlington Marshes, Langstone Harbour (Allen & Gardiner, 2000). 

106 



5.5 Neolithic (c. 4000 - 2400 BC). 

The lack of Neolithic finds from the New Forest is characteristic of Hampshire generally 

(figure 5.5). Neolithic long barrows are aU concentrated on the chaUdand, and no later 

Neolithic 'ritual' monuments have been discovered anywhere in the county (Fasham & 

Schadla-Hall, 1981). This may be due to the Tertiary soils of the Hampshire Basin being 

peripheral to the lighter, easier to cultivate, soils on the chalk downlands. The lack of arable 

land in the New Forest has prevented much systematic flint collection, but in other parts of 

Hampshire stray finds indicate less intensive use of non-chaUdand areas (Gardiner, 1996, 8). 

Neolithic implements, particularly axes, have been recovered throughout the New Forest, 

but generally as random scatters on the fringes of the Open Forest and Enclosed lands. Littie 

settiement evidence for the New Forest during the Neolithic period has been uncovered. 

Most of the finds recovered lay along the western fringe, on the periphery of the Avon 

Valley, with settlements defined near Breamore and Fordingbridge (Light e^a/., 1994). 

Figure 5.5: Location of Neolithic finds within the New Forest. 
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5.6 Bronze Age (c. 2400 - 700 BC). 

This period marks the first demonstrable major impact on the Open Forest environment 

and associated river valleys. Bronze Age burial mounds, mos t ly bowl barrows, dating 

from the early- middle- Bronze Age, are the earliest archaeological earthworks known in 

the New Forest (figure 5.6 and 5.7). Their distribution is generally confined to heathland, 

although a few lie within forestry plantations. In the east of t he Forest notable 

concentrations lie around heads of river systems on Beaulieu Hea th West at the head of 

Crockford Stream (SZ 345998), at the head of Beaulieu River (SZ 355075), and on Beaulieu 

Heath East at the head of Dark Water (SU 420043) (figure 5.7). In the west of the New 

Forest round barrows are more widely scattered, but tend to b e sited on the edges of high 

ground, mosdy above 50m OD, with a large number lying on the Plateau Gravel above 

100m OD. Burial barrows are often specifically situated on higher ground to be seen from 

particular directions, indicating deliberate landscape design, perhaps for delineation of 

territory. Subsequently such monuments have frequentiy been incorporated into later 

boundaries and perambulations, as they are easily recognisable and visible landmarks. 

Figure 5.6: Location of Bronze Age finds witliin the New Forest. 
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Archaeological investigations have not yielded rich finds from the New Forest barrows, 

although many have been illegally excavated in the past. The comparative absence of rich 

graves could be interpreted as evidence of a 'poorer' society than upon the chaUdands. 

Alternatively, coupled with the lack of large scale Neolithic monuments it may reflect a 

different social, economic, or political basis for society which is continued into the Bronze 

Age (Smith, 1999). In the Avon Valley Bronze Age structures are recognised as cropmarks 

and subsurface features as a result of intensive later agriculture. 

Boiling mounds are also frequentiy found in the New Forest, lying beside streams, with their 

distribution weighted towards the northern and western areas of the Forest (figure 5.7). 

Excavations of a boiling mound at Deadman Bottom in 1967 unearthed coarse black 

pottery, though to date from the Late Bronze Age (Pasmore & PaHister, 1967). They tend to 

be low oval or kidney-shaped mounds, less than Im high and usually sited near natural water 

sources. Charcoal associated with a boiling mound at MiUersford Bottom was composed 

predominantly of oak, Hkely to be older than 20 years (Gale, 1999). Other taxa identified 

included birch, hazel, alder and possibly willow or poplar. These mounds may have been 

related to some sort of semi-industrial process, such as tanning, or to processing of food 

products after hunting. They may also have functioned as base camps with specialised 

cooking facilities for mobile communities pasturing their animals in the valleys, or 

alternatively an early sauna! (Pasmore, 1967; 1999). 

Figure 5.7: Distribution of Bronze Age boiling mounds (left) and barrows (right) witliin the New 
Forest. 

From the large number of barrows and boiling mounds recorded (figure 5.7), Bronze Age 

activity in the New Forest must have been extensive, but evidence for settiement 

contemporary with these earthworks is elusive. Bronze Age communities may have used the 
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area for burial, and possibly ritual activity, with settlement located elsewhere. There is 

evidence from the Avon Valley fieldwalMng project of settlement near Harbridge Green 

(Light 1994) and excavatioiis in advance of gravel extractioD. at Hucklesbrook and 

EUingham (Davies and Graham, 1984) suggest that the valleys were a major focus for 

settlement. Excavations in the Blackwater Valley have produced a Bronze Age jetty or 

causeway with a bronze rapier driven into underlying silts, and remains of a sea-going boat 

(Light et al, 1994). Bronze Age artefacts were also recovered f r o m a multi-period setdement 

site discovered at Rockford (SU 169082). Many settlement sites undoubtedly remain to be 

found by archaeologists. Bronze Age settlement is difficult to locate by surface observation, 

being, with few exceptions, unenclosed and leaving little in the way of earthworks or surface 

finds (Smith, 1999). Non-intensive, small-scale, and shifting occupation and agriculture, such 

as that proposed for the Purbeck heath (Cox & Hearne, 1991) would leave few remains and 

even permanent settlements are unlikely to be visible through vegetation cover. Occupation 

remains situated in valleys may be buried by alluvium, cohuvium, or mire deposits. 

Occupation in prime locations may have been destroyed or masked by later settlement. At 

Buckland Rings, for example, a small hearth and flint flakes found below the turf line on 

which the rampart was built indicated prehistoric occupation prior to the period of the 

earthworks (Hawkes, 1936, 135-6). 

The appearance of so many round barrows in the New Forest after the complete absence of 

NeoHthic monuments could indicate Bronze Age movement into the area possibly linked 

with agricultural over exploitation of the adjacent chalk downland, resulting in expansion 

onto poorer soils (Smith, 1999). This idea has been put forward for the Purbeck Eocene 

Basin where a marked expansion of heathland during the early- and middle-Bronze Age 

seems to have been related to human activity and woodland clearance (Cox & Hearne, 1991), 

and the same has been suggested for the New Forest (Fasham & Schadla-Hall, 1981). The 

Bronze Age is generally regarded as the period in which the first major human impact on the 

landscape occurs. Dimbleby (1962) argued that creation and expansion of heathland was 

essentially due to human action, woodland clearance and agriculture leading to a classic soil 

degradation sequence of brown earth to podzol. However, podzols do exist in some 

'undisturbed' woodland soils in the New Forest (Dimbleby & Gill, 1955). It has been further 

suggested (Tubbs, 1986, 59) that woodland clearance and primitive farming, during and after 

the Bronze age, triggered erosion which removed topsoil now seen as basal deposits and 

bands of fine loamy or sandy material widely distributed in New Forest valleys. 
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There ate a. nmnbet of possible Held systems in the New Potest that may be associated with 

Bronze Age activity. At Shepton Water (SU 375046) the Erst phase of a Eeld system Hes in 

close proximity to two round barrows and is overlain by later Eeld boundaries (Smith, 1999). 

At Lucy HiU (SU 226038) and at Crockford (SZ 355993) further complexes of very denuded 

banks, possibly the remnants of Bronze Age field systems, underlie probable medieval field 

systems. A number of more fragmentary banks and ditches may also be of prehistoric date 

judging by their earthwork relationships with other monuments. At SU 352046 a length of 

bank runs approximately 40m westwards from a bowl barrow, with two similar banks aligned 

on a barrow at SU 359044, all of which fade into Shatterford Bottom. Late Bronze Age 

barrows are frequently located on the edges of field systems. Soil pollen analysis has also 

suggested possible Bronze Age dates for enclosures at Long Slade Bottom and Dark Hat 

(Homy Ridge), although the archaeology and preservation of these structures suggest a 

younger date. Although field systems do exist, they are not numerous or extensive. Given the 

generally good preservation of the New Forest landscape it is likely that many more such 

field systems would be visible today if they had existed and if the area had ever been 

subjected to long-term or intensive arable cultivation. 

The New Forest earthworks of the late Bronze Age differ f rom the chalkland ones by the 

absence of linear ditch systems. This could indicate a retreat f r o m the New Forest, as a 

marginal area, but it is impossible to draw any firm conclusions since evidence for preceding 

occupation is scarce and burial becomes less visible everywhere in the late Bronze Age. 

5.7 Iron Age (c. 700 BC - AD 43). 

During the Iron Age, there is evidence for increasing populations, further clearances and 

cultivation of land (figure 5.8). It has been suggested that it was during the late Bronze Age 

and early Iron Age that fixed agricultural systems became fuUy established. Long term 

occupation is indicated by storage pits, field boundaries, ditches and material remains of 

pottery, flint and metal (Light et ai, 1994, 76). 

The beginning of the Iron Age marks a change in the nature of New Forest earthwork 

remains from funerary monuments to embanked enclosures. Several hillforts, mostiy 

univaUate, command major rivers on the periphery of the Forest, and are situated 

overlooking the main arteries into the Open Forest and along the coast (table 5.2). 
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Figure 5.8: Location of Iron Age remains within the New Forest. 

Name Structure Location 
Exbury promontory fort 
Ampress Camp 
Buckland Rings 
Mount Pleasant 
Casde Hill, Burley 
Malwood Casde 
Tachbury 
Frankenbury (Godmanscap) 
Gorley Wood (Godslull Wood) 

SZ 419987 
Twin bank SZ 320970 
Multivallate SZ 315968 
Possible Camp, now destroyed SZ 333958 
Single rampart and ditch SU 198040 

SU 279120 
MultivaUate SU 330145 
Single rampart and ditch SU 168152 

SU166111 

Table 5.2: Iron Age hillforts located within the New Forest. 

The Exbury promontory fort, situated at the mouth of the BeaiiHeu River, Hes only a few 

metres above sea level, and is 'defended' by natural features, the river and adjacent marsh, on 

its southern and western sides, and by earthworks which have been destroyed gravel digging, 

salterns, and cultivation on it eastern and northern sides. Similarly, the enclosure of Ampress 

Camp, on the western side of the Lymington River, lies only a few metres above the riverine 

mud flats, 'defended' on the south and west by earthworks, and on the two remaining sides 

by the river and a tributary stream. 
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Buckland Rings, situated only 400in to the west of Amptess, is tlie largest hiUfort with weH-

preserved multivallate earthworks. A timber framed rampart appears to have been 

constructed at some time between the sixth and fourth centuries B.C., with occupation 

continuing into the first century B.C. It is not known whether Buckland and Ampress are 

contemporary, or whether one is a precursor to the other. Both are well sited to control 

movement along the Lymington River, while Exbury is similarly well placed on the BeauUeu 

River. 

Two further enclosures, largely destroyed before A.D. 1915, are said to have existed close to 

Buckland Rings. 'The Copse', situated in the grounds of Buckland House, was heavily 

mutilated by sand diggings, but this activity may be the origin of this feature. Gough (1806) 

mentions a possible camp on Mount Pleasant, on the other side of the Lymington River (SZ 

333958). In the Testwood Valley (SU 358159) Crawford (1925) classified a prehistoric 

monument, now destroyed, as comparable with that of Exbury. 

The remaining New Forest hUlforts He further inland, but are aU close to the heads of main 

drainage systems and ideally sited to control small scale movement of goods and people 

inland. Many He on gravel-capped ridges and have thus been prone to quarrying. Castle HiU, 

Burley, lies at 85-95m OD, on a prominent gravel scarp at the head of a tributary 

overlooking the Avon VaHey. Malwood Castle Hes in woodland on a sub-square gravel spur 

at c.lOOm OD, above the heads of several streams running east into the River Test. 

Excavations in A.D. 1972 revealed evidence for a probable timber revetment of the rampart 

(Betts, 1974). Tatchbury, the only other multivallate hOlfort in the New Forest, occupies the 

summit of a hill at 50m OD above a low lying plain on the eastern edge of the New Forest, 

adjacent to several streams flowing into the River Test. Frankenbury is also situated in a 

prominent position overlooking the River Avon, on a gravel scarp c.lOra OD. 

A further earthwork is situated at the southern end of a high spur of Gorley HiU (Sumner, 

1917). It consists of a single bank and ditch, and excavation by Sumner in A.D. 1916 

revealed evidence for Romano-British occupation of the small enclosure, but nothing for the 

larger enclosure. This site is likely to be Iron Age in origin, but no archaeological evidence 

has so far come forward. 

MuItivaUate hillforts are largely confined to western Wessex, and virtually aU those in 

Hampshire He in the west of the county beyond the River Test. Those in the New Forest are 

of the 'compact' Wessex type, with closely spaced ramparts (Smith, 1999). Most New Forest 
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hillfbrts excavated appear to have had timber- or turf-revetted ramparts which also suggests 

an early construction date of 800-500 B.C. (Avery, 1993,152). 

The uses of hillforts in general seem to have been diverse. Some were densely occupied and 

possibly used as distribution centres, or centres for controlling regional trade networks, 

others were only sparsely occupied and possibly used as refuges or stock inclosures 

associated with seasonal exploitation of upland areas. 

The riverine and coastal locality of New Forest hillforts may indicate a role in controlling 

movement of people and goods along the coast and inland via rivers. Sherratt (1996) makes 

particular reference to the River Avon as a link for cross-Channel trade meant that the New 

Forest rivers formed vital access routes to the Solent coastline, and it is probably in this 

context that the major New Forest hillforts may be explained. 

There are also a number of lesser univallate enclosures are to be found in present-day 

Forest's woodland core. This pattern differs greatly from the chalkland, where we have 

'developed' hillforts situated within a landscape divided by Hnear ditches and extensive field 

systems. The reasons for the absence of land division and field systems in the New Forest 

are uncertain. It may have been simply because the area was agriculturally less valuable than 

the chalkland, but perhaps the nature of social organisation differed from that of the 

chalkland communities. These enclosures are less than 2 ha in area, and occupy less 

prominent positions than the hillforts, but are similarly situated close to river systems. They 

are simple, univallate, and sub-circular in plan. 

The finds recovered concur in giving a late Iron Age to Romano-British date range for these 

New Forest enclosures. These include late Iron Age artefacts f rom Castle Piece, Iron Age 

and Romano-British pottery from Dark Hat Wood and Crockford, and also pottery 

indicating a pre-third century A.D. date for Sloden. The earthworks form and size of the 

enclosures is also broadly consistent with this date range when compared with Iron Age sites 

elsewhere. Apart from the enclosure at Castie Hill, which may be better classified as a 

hiUfort, none of these enclosures lie in naturally defensible positions. They also have level 

approaches, but the earthworks are no stronger on these sides, than in the remainder of their 

circuit. This suggests that defence was not the dominant consideration in their construction. 

Most also have entrances facing east or south-east towards sunrise, which may have symbolic 

significance in further considerations of cosmological approaches (Oswald, 1997). 
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Many enclosures and field systems of this date also lie within the woodland enclosures and 

on the heath, but are not recorded in the Sites and Monuments Record (S.M.R.). Whether 

the enclosures relate to stock control, or reflect the definition of personal holdings used for 

arable or market-garden type activities is unproven. Certainly this period sees an increase in 

local woodland clearance, with the presence of lynchets suggesting substantial soil 

movement. Field systems have been identified along the Avon Valley and near Eyeworth. 

Stock is likely to have been let loose to graze on the open heath, either from Open Forest 

settlements or from the surrounding valleys where there is evidence of occupation. 

Additional potential field systems from the Open Forest, many undated, have been linked to 

Iron Age activity. An Iron Age date has been suggested by Pasmore (1996) for many isolated 

field systems, on the basis of failure to discover medieval documentation for them and of 

evidence from Hive Garn Gardens. Here a field system of 3-6 enclosures, covering an area 

of 12 ha, is superseded by a later enclosure. A lynchet terminating at a bank and ditch was 

excavated and provided two pieces of coarse black pottery, tentatively ascribed by their 

fabric to the Iron Age. Although the results of this excavation were inconclusive, they are 

consistent with finds at Dark Hat, Church Green, and with evidence from fieldwork in parts 

of Sloden and perhaps Broomy (Pasmore, 1996). Earthwork remains of field systems are, 

however, not to be found at Sloden or Church Green, and finds at Dark Hat relate to a sub-

circular enclosure (see below). 

Problems in locating settlement sites in the New Forest can also be applied to the Iron Age, 

although excavations have successfully recovered evidence for a few non-earthwork 

settiements. At Church Green (SU 223129), excavations between A.D. 1976 and A.D. 1986, 

revealed a probable extensive Iron Age and Romano-British settlement (Pasmore & 

Fortescue, 1977-83), with few surface features remaining. At Armsley (SU 165160) an Iron 

Age to late Roman setdement was discovered during excavations in A.D. 1921-5 (Edwardes, 

1926). Iron Age pottery was also found when a group of barrows in Middersford Plantation 

which was destroyed in A.D. 1960. 

Extensive use of the New Forest from the early Iron Age, indicated by fine haematite coated 

pottery, is found at GodshiU, where excavations by the Avon Valley Group indicate 

continuous and dense occupation on one of the main routes into the Open Forest from the 

Avon Valley. The pottery found here was probably made in the Avon Valley near Salisbury 

using fine brickearth clays. It is found in northwest Hampshire, the Romsey area and in 

Wiltshire, and similar types exist in Dorset, indicating perhaps that this area looked west to 
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the tefdtory of the Dufottiges, rather than eastwards. Hoards of Durotrigian coins foimd in 

the New Forest and Southampton area support the view that this may have been a sub-

territory of the Durotriges tribe, with the Avon forming the boundary (Sellwood, 1984). The 

Avon Valley Fieldwalking Project showed that late Iron Age pottery, predominantly on the 

eastern side of the Avon Valley, was generally more consistent with that from the Open 

Forest (e.g.. Church Green, Eyeworth) than that from Dorset (Light et al, 1994). 

Almost all the Iron Age hillforts and lesser enclosures lie within woodland or farmland, in 

contrast to the largely heathland distribution of the Bronze Age earthwork remains. In the 

absence of evidence for Bronze Age settlement or agriculture it is impossible to draw any 

firm conclusions about whether this represents changes in land-use. There was a shift from 

unenclosed to enclosed settlement form in many areas of Britain in the earlier part of the 

first millennium B.C., and Thomas (1997) argues that enclosures of this period had a social 

purpose in emphasising 'insider / outsider' distinctions. He links changes in society with an 

intensification of agriculture, particularly arable production, which generated a stronger 

concept of land as property. In the absence of linear ditches or I ron Age field systems 

evidence for intensification of agriculture is lacking, and from the density of known sites, the 

New Forest appears to have been sparsely populated in comparison with the chaUdand. 

5.8 Roman Period (A.D. 43 - c.410). 

The most obvious signs of Roman activity in the New Forest to be seen today are the sites 

of pottery kilns which operated in the area mainly during the third and fourth centuries A.D., 

and whose products were traded as far a field as the coast of Wales, Chester, Brittany and 

Normandy (Fulford, 1996, 33). The kilns are normally situated in small clusters of three or 

more, principally in the north western part of the Forest. There is also some evidence for 

further kilns around Brockenhurst and Bolderwood (figure 5.9. All Roman finds are shown 

in figure 5.10). The kilns were predominantly in use from c. A.D. 250 to produce imitations 

of imported vessels, including elaborate wares and colour coated vessels. Marketing of 

painted, stamped and incised vessels had probably ceased by c. A.D. 370 and the industry 

may well have collapsed by the end of the fourth century A.D. 

The New Forest provided important raw materials needed for pottery production — clay, 

sand for tempering and kiln smothering during the cooling stage, turves and heathstone for 

Win construction, and wood for fuel (Lyne & Jefferies, 1979; Fulford, 1996). Charcoal found 

in these laQns composed of oak, holly, alder and ash, in that order of quantity. However, one 
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of the interesting blank areas is the lack of evidence for clay exploitation, particularly near the 

main focus of the potteries in the northwest area. One difficulty is that litde work has been 

actually done in characterising the clay source, and it is possible that clay was imported f rom 

the areas of Reading Beds outside the New Forest. If this was so, then the main use of the 

Open Forest would be as a timber supply, and it therefore did n o t provide all necessary 

resources. Fulford (1975) has also suggested that as the Open Forest was a marginal area, tax 

relief would have been available for any industry situated here! T h e scale of the industry and 

the 

Figure 5.9: Location of Roman Pottery Kiln and Road Network within the New Forest. 

population involved with it are uncertain. Excavators observed that some kilns had been 

rebuilt on the same spot several times, and so kilns in a group may represent intermittent 

occupation widely spaced in time, possibly reflecting abandonment of individual kilns as each 

became unworkable, and perhaps the kilns are the remains of small scale, independent, 

seasonal (summer) activity. This would imply a relatively unsophisticated industry with 

production on any site limited to one or two potters using, at most, two kUns, although 

Crock HiU and Ashley Rails kilns provide exceptions. Contemporary Oxfordshire and Nene 

Valley kilns have associated structures interpreted as potting sheds, drying sheds, and drying 

kilns, but these have not yet been found in the New Forest despite trial trenching over a 

wide area in Amberwood (Fulford, 1975). During the Royal Commission on the Historical 
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Monuments of England (RCHME) survey, fieldwork at Crock Hil l uncovered very slight 

earthwork platforms <r.5-6m in diameter, which may represent h u t sites, were seen on a 

south-facing slope scattered with pottery (Smith, 1999). 

During the Roman Period, the large towns close to the New Fores t were Winchester and 

Dorchester, with a fort and port located at Bitteme, Southampton. Roman roads crossing 

the Open Forest have been recorded firom Otterboume to Stoney Cross, Stoney Cross to 

Fritham, and Dibden to Lepe, possibly the site of a Roman port. Clarke (2003) also suggests 

that a road to Old Sarum can be identified across the north western part of the New Forest, 

and that the present A31 road follows the course of the Roman Road from Stoney Cross 

west to the Avon Valley south of Ringwood. Another road has been suggested between 

Malwood Castle and Buckland Rings, following the current route of the A337. 

Rouuao-Bntish Kodi 

Figure 5.10: Location of Romano-British finds within the New Forest. 

There is a noticeable absence of towns, viUa sites, field systems or evidence for cultivation in 

the New Forest during the Roman period. Church Green was occupied until the fourth 

century A.D., with pottery of a similar date found at New Copse (Tubbs, 1986, 46). Further 

Roman setdement sites He in Bignell Wood and near Rufus Stone, while an important iron-

working site was excavated at Armsley. On the western edge of the Forest, at Crystal 
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Hollow, GodshiH, a sequence of Roman structures has also been found alongside a road 

leading towards potteries in open forest woodland (Walker & Davies, 1996), with additional 

sites at Upper Burgate and Castle HiU, and some situated on the eastern fringes at Nursling 

(enclosure with associated fields). 

It appears that the New Forest area lacked the arable agricultural economy based on villa 

estates seen over much of southern England during this period. Settlement sites may remain 

to be found in the vicinities of the kilns themselves, and the industry may have links with 

settlements on the fringes of the New Forest. It has also been suggested that small 

enclosures of probable Roman date in Amberwood Inclosure may have been for keeping 

stock (Fulford, 1975, 13). The only substantial Roman building recorded in the immediate 

vicinity of the New Forest is at Rockbourne on the western edge (a villa probably with an 

estate, and the site of an earlier Iron Age settlement). A relationship between the villa 

complex at Rockbourne and the pottery industry of the Open Forest has been suggested by 

several researchers. The later boundaries around Rockbourne and holding patterns could 

suggest that the villa estate was a major influence in this area in the Roman Period or later. 

Potential villa sites have also been suggested in the Lymington and Marchwood areas, 

although these are unconfirmed. 

5.9 Anglo Saxon (c. AD 410 -1066). 

Evidence for the Saxon occupation and / or exploitation of the New Forest is extremely 

limited. This is partly due to the nature of Saxon evidence. Generally, finds from this period 

are limited, and the main dating medium — pottery — is not prolific, probably as many types 

had a long currency (Hinton, 1996, 40). Throughout Hampshire, sites close to rivers seem to 

have been preferred, with the pattern of modern nucleated settlement very similar to the 

Late Saxon settlement (Fasham and Whinney, 1991,159). There is likely to have been a 

consolidation of permanent settlement on the more productive soils, forming the basis of 

the settlement pattern which exists today. Hughes (1984) has observed that the Anglo-Saxon 

establishment of churches, as early as the seventh century A.D., may have been the origins of 

the present system of parishes in the New Forest. The preference for valley settlement is 

supported by the result of the Avon Valley Fieldwalking Project; artefact evidence appears to 

have strong continuity with the earlier Romano-British period (Light ei a/., 1994, 79). 

New Forest place names are largely of Germanic origin, and may be used to argue that 

during the Anglo-Saxon period the Open Forest may have been a recognisable 
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administrative or political entity. As late as the twelfth century, this area was referred to as 

Ytene, an old English word for 'of the Jutes'. It is probable that parts of the woodlands were 

already a huntiag preserve under Saxon and Danish kings. Pdot to the Norman Conquest, 

Edward the Confessor already owned many of the main estates, such as EHng, Lyndhurst, 

Ringwood and Christchurch (Colebourne, 1983, 22). 

Many New Forest settlements are known, from the Domesday Book, to have been in 

existence by the late Anglo Saxon period, but only a few are archaeologicaUy attested 

(Hinton, 1996, 40), with Brockenhurst church the only church in the area mentioned. It is 

probable that there were a number of small settlements with a mixed agricultural economy 

based in and around the Open Forest. 

5.10 Medieval Period (c. A.D. 1066 -1499). 

The creation of the New Forest as a legal entity is known to have occurred sometime 

between A.D. 1066 and A.D. 1079. The effect of the creation of the Royal hunting forest 

upon the settlement pattern of the New Forest has long been debated. The New Forest is 

one of the less fertile parts of Hampshire and 'most of the local writers on the early history 

of the region emphasise its poverty; the poverty of the soM; the Domesday names generally 

ending in -hurst, or -ley; the low average value and acreage of ploughland; and the 

sparseness of the population' (Taverner, 1957, 76-77). They have also described the 

depopulation of numerous villages and the destruction of churches by William I, but later 

views have ameliorated the extent of depopulation. Stagg (1974), for example, deduced that 

nineteen 'lost' holdings resulted from the creation of the Cistercian estate of BeauHeu rather 

than afforestation. The Domesday Book shows that the modern settlement pattern of 

southwest Hampshire was well established 900 years ago. Within the Forest the present 

settlements of Lyndhurst, Burley, Minstead, Boldre, and Brockenhurst were represented by 

small manors. Of the larger enclaves of enclosed land only Fritham and Linwood cannot be 

certainly identified (Tubbs, 1986). During the RCHME survey (see Smith, 1999) fieldwork 

was conducted around several locations identified in the Domesday Book, which suggested 

that they had always been small and dispersed settlements or farmsteads, rather than 

nucleated villages that had been depopulated. 

After afforestation, forest law prohibited enclosure, making cultivation difficult, and by A.D. 

1086 the New Forest is recorded as containing little arable activity, with the only recordings 

from small peripheral holdings around Brockenhurst, Lyndhurst, Minstead, Battramsley and 
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Fawley. Neveftheless, cultivatioa of Eelds in the New Forest is well attested. Medieval 

documentatioii contains many references to land being cleared and enclosed^ the best 

documented related to religious houses. One of the best examples of medieval field systems 

in the New Forest can be found on the 80 ha Crockford Complex. Although some are 

Bronze Age and Iron Age, the majority were medieval in origin, and the scale of the system 

is suggestive of estate management rather than individual encroachment into the Forest 

(Tubbs, 2001, 60). The Crown also made substantial grants of land (Tubbs, 1986, 71). Some 

ancient manorial lands were also disafforested in A.D. 1279 and A.D. 1300, and gradually 

came under cultivation. With the onset of economic depression and plague in the mid 

fourteenth to fifteenth centuries, arable fields were probably soon abandoned. Pastoral use 

of the area was continued by the Crown and by the exercise of commoners' rights of grazing 

and pannage. Innovations in animal husbandry saw the establishment of royal vaccaries in 

the New Forest and Beaulieu Abbey's 'bergerie', which specialized in wool processing. Deer 

parks were also established for more intensive rearing of deer. 

Documents from the thirteenth century, with the perambulation of Edward I in A.D. 1280 

the exception, make no specific references to woods within the Forest, but instead make 

reference to offences committed in mature woodland or underwood. The references include 

areas which have long since been completely cleared (Flower, 1977). Records from Beaulieu 

Abbey record carefully managed woodland. In A.D. 1269-1270 the monks drew up a 

schedule of products, which included firewood, faggots, vine-stakes, and charcoal, to be 

expected from an acre of coppice of twenty years growth (Hockey, 1975). 

With the exception of records from Beaulieu Abbey, the earhest general record relating to 

coppices in the New Forest is from A.D. 1389, with records f rom A.D. 1435 onwards giving 

names of particular woods and coppices, many of which can be identified today (Flower, 

1977). The area recorded for that under coppice management is a total of 61 ha, suggesting 

that management was stiU fairly small scale, although the value may be an underestimate / 

recording. An Act was introduced in A.D. 1483 stating that the coppicing interval should be 

extended from three to seven years (Flower, 1977). 
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5.11 Post-medieval (c. A.D. 1500 -1799). 

By the late medieval period, the emphasis of Crown interest in the New Forest shifted from 

deer to timber production, driven by the realisation that timber was gaining in market value 

and potentially represented a considerable source of income (Tubbs, 2001). Under the acts 

of A.D. 1543 and A.D. 1571 coppices greater than 1 ha had to be maintained and could not 

be cleared for agricultural use (Flower, 1977). The majority of known coppices were formed 

during the Elizabethan period. In A.D. 1565 Roger Taverner, Surveyor of Her Majesty's 

Forest south of the Trent, produced the first survey of the N e w Forest. This survey is 

quoted as only recording 146 woods, approximately one third of the known woodland from 

that period, and is taken to be an assessment of the area and condition of the sites then 

regarded as being suitable for the production of fine oak timber (PRO: LRRO/5/39). Beech 

wood is also commonly mentioned, particularly from the centre of the Forest (Bolderwood 

and Ly Walks) (Flower, 1977). 

John Norden's coppice Ust of A.D. 1609 provides a Ust of sites under active management 

with recommendations for future management. Observations made include the early felling 

of coppices, especially at the end of a lease, and the poor maintenance of boundary fences 

(PRO/LR/12/194). Recommendations are made for the planting of timber trees, particularly 

oak, and that the seed dressing for new coppices should be haw berries, hazel nuts and sloes. 

From A.D. 1611 onwards the Certificates only contain references to timber provided for the 

Navy, with no reference to coppices (Flower, 1977). 

Charcoal production was also seen as a threat to woodland production. In A.D. 1558 an Act 

was passed forbidding the feUing of oak, beech and ash for charcoal making within 14 miles 

of the coast or any navigable river or stream across the country. This severely restricted legal 

charcoal production in the New Forest, although windfall could still be used. 

Table 5.3 shows the Royal Navy tonnage at the death of each monarch, showing an increase, 

particularly from Charles IFs reign onwards. Although the tonnages for the early Tudor 

period are uncertain, we do know that James I and Charles 1 had built less than 30,000 tons 

in forty four years (Hammersley, 1957). 
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D a t e of D e a t h M o n a r c h Royal Navy T o n n a g e s 

1547 Henry VIII 1 % # 5 

1553 Edward VI 11^65 

1558 Mary 7JU0 

1603 Elizabeth 17^U0 

1625 James I Uncertain 

1649 Charles I Uncertain 

1660 Commonwealth 27,463 

1685 Charles II 103^58 

1688 James II 101^02 

1702 W i l l i m n m 15^017 

1714 Anne 167^71 

1727 George I 170,862 

1760 George II 321,104 

Table 5.3: Navy construction between the 16th and 18th centuries in England (from Flower, 1977). 

Royal interest in timber continued to be erratic although gradually silviculture and / or 

forestry became a dominant factor in the management of the N e w Forest resources. Charles 

IPs interest (from A.D. 1660 onwards) in deer and timber led to ancient coppices being re-

enclosed, with new inclosures in A.D. 1670 to A.D. 1673. Between 120 and 160 ha^ 

(Aldridge Hill, HolmhiU and Holidays Hill) 'seem to have been the first Oak timber 

plantations in the Forest' (Coleboume 1983). 

In A.D. 1698 the f w a s passed. It 

made it illegal to pollard and shred trees and introduced powers to enclose and plant with 

oak 810 ha, with the subsequent enclosure of 81 ha annually for 20 years, although only 7 

enclosures of 414 ha total were actually planted, including the sites of former coppices at 

North and South Bentiey between A.D. 1700-3 (Tubbs, 2001). A further 102 ha were 

enclosed in A.D. 1752 and 810 ha between A.D. 1771 and A.D. 1778. Some old coppices 

were cleared and re-fenced and sown with acorns, and many early Inclosures were trapped 

within later ones. Some of these new Inclosures were also ploughed before planting. Timber 

shortages were not immediately apparent because reserves of old timber including doddards 

were being utilised. 

The last Court of Eyre for the New Forest, held in A.D. 1670, described charcoal burning, 

already highly restricted in A.D. 1558, as a great offence and nuisance to the forest' leading 

to 'destruction of the woods, covert and herbage'. The 1698 Act made further restrictions on 

charcoal production. In A.D. 1789, however, 26 charcoal hearths were still recorded in the 

Forest (Goriup, 1999) (figure 5.11). 

Tubbs (2001) and Flower (1977) give different areas for these three enclosures. 
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Figure 5.11: Location, and number, of Charcoal Pits within the New Forest (dates of use unknown). 

The total number of trees fit for feUing recorded in the A.D. 1707 survey is a tenth of that 

recorded in A.D. 1608. The 5* Report says that this and the later surveys prove what 

devastation had taken place during the Civil War, a view often quoted since (e.g.. Wise, 1863; 

Young, 1935; Rogers, 1941). Accompanying the survey, it quotes that 12,476 trees suitable 

for the Navy may be feUed over the next 40 years without detriment to the Forest, and that 

the younger generation wiU then be suitable for the Navy. This is confirmed in the A.D. 1764 

survey which states that the stock has increased by 63% to 19,836 trees. The A.D. 1707 

survey also mentions the beech trees should be removed to benefit the growth of the young 

oak (Flower, 1977). Two reports form A.D. 1783 give different values for the New Forest. 

The Portsmouth Dockyard said that there were 41,792 trees averaging 63 cubic feet, the 

Land Revenue Commissioners (quoted in the 5* Report, A.D. 1789) gave a figure of 12,447 

trees averaging 80 cubic feet. The Commissioners of the 11* Report (A.D. 1792), however, 

give a figure of 32,611 trees averaging 50 cubic feet for the A.D. 1783 survey (Flower, 1980; 

Stagg, 1989). Flower (1980) has shown that the discrepancies between the 5'*̂  and 11* 

Reports are due to misquoting of the original A.D. 1783 survey. In it, the surveyors T. 

NichoUs and H. Tombes give the number of oaks suitable for Navy use as 29,364, or 41,792 

if knee timber is included, the later similar to the values from the Portsmouth Dockyard 

survey. Another reason for the discrepancies is likely to be for the size (cubic feet) of timber 

suitable for naval use and hence recorded in each survey. The A.D. 1783 Land Revenue 
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commissionef's state that the smallest piece of tough oak timbet received at the dockyard is 

45 cubic feet (Flower, 1977). This report also gives a Egure of 197,743 trees of less than 45 

cubic feet. During the period between A.D. 1761 to A.D. 1786, 21,000 loads of oak and 

beech were supplied to the Navy (Stagg, 1989). 

As part of the 5* Report, a survey was undertaken in A.D. 1787 by T. Richardson, W. King 

and brothers A. & W. Driver. This survey includes sometimes detailed descriptions and maps 

of the heathland and mire, in addition to the extent of the woodland and inclosures (figure 

5.12). A comparison between the distribution of unenclosed woodland mapped then and 

presently shows that there has been a reduction in size and distribution over the past 216 

years (figure 5.13). Also mentioned in the surveyors' report, but omitted from the 5* Report, 

was the question of whether disafforestation should take place and plantations of softwood 

trees (particularly pine) established in areas upon poorer soils. At this time the first 

movement for disafforestation gained considerable support, but was rejected as the crown's 

award of land would be small. Instead it was decided that the interest of the crown should 

first be increased before another attempt at disafforestation should take place. 

Following the ll '^ Report in A.D. 1792 a BiU was introduced for the further increase and 

preservation of timber within the New Forest (and hence crown interest). This proposed 

further inclosures and regulations against any abuses towards them. The bill proposed culling 

of deer populations and continued common of pasture (removal of deer fence and heyning 

periods) in unenclosed woodland as compensation for increased inclosures. The suggested 

area of inclosure was 8,094 ha^ (possibly within 8 years), 5,666 ha in addition to the 2,428 ha 

provided under the 1698 Act. These inclosures were to be made at the rate of 810 ha per 

year, with the provision for the first 8,094 ha to be thrown open and a fiirther 8,094 ha 

inclosed in lieu (Stagg, 1990). The Bill received fierce opposition, as many influential 

landowners had common rights and interest in the New Forest, and raUied the support of 

many peers and the Prince of Wales in opposition. The BiU was passed through the House of 

Commons, but dismissed by the House of Lords in June A.D. 1792. 

Utilisation of the other natural resources found in and on the edges of the Open Forest 

continued and intensified, although probably on a smaller scale than in other areas. Evidence 

^ 8094 ha (20,000 acres) was regarded as the area being lost to commoners through deer grazing, and the 
enforcement of the winter and heyning periods, when commoners animals were banned from the Open 
Forest. 
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Figure 5.12: Distribution of woodland, inclosures and enclosed lands during the survey of 
Richardson, King & Driver's (A.D. 1787). Location of known coppices is also shown. (Redrawn from 

Peterken et al, 1996). 
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Figure 5.13: Distribution of unenclosed woodland in A.D. 1787 and A.D. 1996. 

126 



for this can be found in pillow-moimds, bee gardens, and numerous watermills. Small scale 

industry included tanning, biickmaking, saltmaking and iron smelting. The Lymington area in 

particular was a very significant saltworking area. 

5.12 Modern (post A.D. 1800). 

The 1808 ^ f/yjg/vaA'oM ATfw f w a s passed 

confirming the 910 ha already inclosed and provided a further 2,428 ha which could be 

fenced at any one time. As a result, during A.D. 1808-17, 2,249 ha were inclosed. Once these 

inclosures had become established, they were thrown open (usually after 20 years), with a 

further 315 ha inclosed in A.D. 1817, 305 ha in A.D. 1830, 160 ha in A.D. 1843 and 131 ha 

in A.D. 1848, making an additional 911 ha (Stagg, 1990). 

In A.D. 1848 a Select Committee was setup to investigate the finances and management of 

the crown estate, again with the idea of disafforestation in mind (Tubbs, 2001). Again, it was 

found that the crown value compared to that of common rights was too low to justify this 

course of action, so a further pursuit of increasing silviculture inclosure was necessary. It also 

looked again into the cost of deer to the Crown, and revealed that the cost of every deer 

buck killed was at least ^100, with 120 killed each year and given away to local landowners as 

compensation for damage caused to crops. The inquiry recommended the removal of all 

deer, and that the crown should be compensated by more land for raising timber (Goriup, 

1999). 

This led to the 1851 Deer KetnovalAct. The general principals were similar to the BiU 

proposed in A.D. 1792, but on a much more aggressive scale, with more diplomatic 

phrasing. Sumner (1999) summarises three principal benefits to different bodies that brought 

about the act: 

1. Crown — no longer the cost of maintaining a herd of 2,000 to 4,000 deer; 

2. Commoners — an expectation of more pasture resulting f rom deer removal; 

3. Landowners — an expectation of less expense in maintaining their Forest boundary 

fences due to deer removal. 

As Stagg (1992) highlights, the effects of the Deer Removal Act were far different from 

those which the commoners had been led to expect, as they had been misled during the 

passage of the Bill. The Act did not end restrictions on commoning, and the Crown 
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managed, by lodging objections to every claim forwarded, block over a third of commoners 

claims. The Act made the provision for a further 4,047 ha for silviculture in addition to those 

of the 1698 and 1808 Acts. In addition to this, the Crown, through the Office of Woods, 

continued its claim to unlimited rolling enclosures, conceding that no more than 6,475 ha 

should be inclosed at any one time (Tubbs, 2001). The Office of Woods also attempted to 

re-enforce the fence month and winter heyning, even though mos t of the deer had been 

removed, in another attempt to diminish the value of commoners rights. 

The action of the Office of Woods and the 1851 Act resulted in the organisation of the 

commoners and landowners against further enclosures, and the formation of the New Forest 

Association in A.D. 1866. They managed to successfully petition Parliament, including the 

defeat of another BiU for disafforestation in A.D. 1871 before its second reading (Tubbs, 

2001). In A.D. 1875 a Select Committee made an enquiry into N e w Forest affairs, and 

coinciding with increased national concern over the diminishing natural heritage, led to the 

1877 New Forest Act. 

The Act of 1877 defined the rights of Crown and Commoners and made provision for the 

preservation of unenclosed woods. It set out that enclosure should be restricted to the 7,141 

ha under the 1698, 1808 and 1851 Acts, with no more that 6,475 ha to be behind fence at 

any one time, and the remaining 18,212 ha of crown common land to remain permanentiy 

unenclosed. It also established the Verderer's Court as an 'independent' body to oversee the 

commoners, common rights and Forest Landscape (Pasmore, 1977). The management of the 

New Forest passed to the Forestry Commission in A.D. 1923, and the 1949 New Forest Act 

set out the present rules to be followed by the Forestry Commission. 

The twentieth century archaeological record in the New Forest area is dominated by military 

and industrial relicts. The military establishments had varying impact on their locality. After 

World War II, Acres Down 'was littered with Hve explosives' and there was an explosives 

range at Turf HiU. Charcoal production was also increased across the Forest during the war 

to provide charcoal for gas masks (figure 5.11). 

Six airfields were located within or immediately adjacent to the New Forest at BeauHeu, (two 

different locations), Bisterne, Ibsley, Stoney Cross, and Homsley South. To construct such 

airfields there would probably have been considerable tree felling and terracing work needed. 

There was also an aircraft bombing range set up in the area around Ashley Rails. 
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5.13 Summary. 

The archaeological record from the New Forest suggests that during prehistory, the main 

period of occupation was the Bronze Age, although the extent of Mesolithic activity should 

not be wholly ruled out. The Iron Age and Roman periods also had an important influence 

on the area, but are likely to have been a predominantly pastoral economy due to the 

presence of some small inclosures, but few field systems. 

From the Anglo-Saxon period onwards there are records relating to human activity and 

settlement distribution within the area. The creation of the Norman Royal Forest has been 

shown to have legally altered the structure of the New Forest, bu t it seems that many of the 

previous activities persisted, although now illegally. The extent of agricultural land probably 

increased during the thirteenth century A.D. with the creation of the large monastic holdings, 

undertaking both arable and pastoral activities in and on the edge of the Open Forest. 

Although we do not know when woodland management was initiated in the Forest, records 

from the fourteenth century A.D. tell us that coppicing was important, reaching a climax in 

the fifteenth century A.D. Changes in demand for timber and the market price led to the 

need to transfer from underwood to large timber production, with the introduction of 

inclosures from A.D. 1670. The destruction of woodland popularly associated with the 

Commonwealth and late Stuart periods is likely to be an exaggeration. Although the age-

structure of the woodland was heavily affected, sufficient planting had been previously made 

to ensure that a constant supply of timber could be sustained into the fiiture. 

The eighteenth to mid nineteenth centuries A.D. marked the mos t difficult period in the 

history of the New Forest. Three attempts at disafforestation failed, and large scale 

inclosures and the introduction of softwood plantations led to a reduction in common lands. 

Pressure from the crown in the nineteenth century A.D. was considerable against 

commoners, making the ability to earn a living from the Open Forest extremely difficult. It 

was only after the passing of the 1877 and 1949 New Yorest A.ct "^2^ the future of the area was 

secured, and the New Forest could once again attain a period of stability. 

The palaeoenvironmental record from the New Forest at present is of a low resolution and 

lacks the temporal and spatial resolution to corroborate the archaeological record. Higher 

resolution studies are required, in addition to covering specific time periods, to understand 

the influence of human activity on the environment. In particular, determining when 
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heatMand development was initiated and accelerated, and the age-structure of the unenclosed 

woodlands, previously interpreted as avoiding clearance. Improved dated off-site records 

from peatland sites would also allow an improved interpretadon of soil pollen, and dating of 

archaeological remains. 
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5.14.1 Specific research questions. 

Chapters 2-5 have presented an overview of the two main palaeoenvironmental methods 

being applied to this study, the current understanding of human activity and vegetation 

structure from Southern Britain during the Holocene, and the archaeological, historical, 

cartographic and palaeoenviconmental history from the study area itself Chapter 1.2 

presented the main research objectives, but it is necessary to define specific research 

questions within these broad objectives, as highlighted from the review of the literature. AH 

of these key points have been compiled and are presented below. 

5.14.2 Specific research aims: 

1. To date the rates and infer cause for the decline in Tilia cordata, and appearance of 

Fagus sylvatica, and allow spatial and temporal comparisons. 

2. To date heathland initiation and development. 

3. To ascertain whether certain areas of New Forest woodland are 'ancient' or 'recent 

secondary' woodland (Peterken, 1993). 

4. To assess the impact on the woodland of the late-Roman pottery industry. 

5. To ascertain the role of fire in early- and mid-Holocene woodland, particularly its 

extent, timing and driving factors. 

6. What was the structure of the mid-Holocene woodland and the most important 

driving factors in determining this? 
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5.14.3 SpeciSc research hypotheses. 

With these six specific aims, the following research hypotheses have been set-up. 

1. That the decline in Tilia cordata and rise of ¥agus sylvatica are the result of human 

activity, rather than natural succession. 

2. That heathland development was a progressive transition initiated during the 

Mesolithic, culminating in large-scale development by tlie late Bronze Age. 

3. The woodlands of the New Forest have undergone multiple disturbance events, and 

cannot be as pure 'ancient' woodland, as suggested by Barber (1975). 

4. The Roman pottery industry maintained woodland conditions, rather than total 

clearance. 

5. Fire (anthropogenic and natural) has played an important role during the formation 

and maintenance of both heathland and woodland throughout the Holocene. 

6. Fire has played an important role in maintaining open areas of woodland, leading to 

the continued success of C. avellana 2.vA Quercus over other shade tolerant trees. 
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5.14.4 Additional benefits of this research. 

Whilst undertaking this research it is also anticipated that the following benefits wOl also be 

achieved: 

• Much of the previous research from the New Forest region contains problems with, 

or an absence of, dating, making valid comparisons to other sites difficult. A re-

assessment of selected sequences will allow valid comparisons to be undertaken, or 

major problems highlighted. 

" There is a need for further dating on rational and empirical limits for the immigration 

of important taxa into southern England, as this was where the majority of species 

would have first arrived. 

® There are still a relatively limited number of studies from southern Britain covering the 

majority of the Holocene period, and only one 'intact' high resolution study from 

within an area of ancient woodland, at Sidling Copse, Oxfordshire (Day, 1991). More 

sites need to be studied to allow improved interpretations of the development and 

origins of ancient woodland and processes affecting the origins of ancient woodland 

indicators (Peterken, 1993). 

• There are a very limited number of off-site records for charcoal data from southern 

Britain, and hence its impact and use is relatively unknown here and for much of 

lowland North West Europe. 
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Chapter 6 Methodology. 

6.1 Site selection. 

Nine sites have been selected for this study (figure 7.1). These have been selected based upon 

the following criteria; 

• Previous research upon these sites; 

® Proximity to local archaeology — e.g., Roman Pottery sites; 

9 Location within areas of ancient woodland or heathland; 

® Maximum time period represented by each record; 

A number of sources were consulted to locate potential sites. Previous research undertaken 

by Professor Keith Barber provided many useful sites for initial investigation, with 

preliminary pollen diagrams in most instances offering an insight into time period and length 

of each record. The vegetation surveys by Alcock (1984) and Clarke (1988), the latter also 

containing palaeoenvironmental research (macro-fossils) and dated profiles, provided a 

number of preliminary sites to investigate. This was coupled with extensive field-walking and 

surveying of additional sites, particularly mire deposits in the north-west of the New Forest. 

6.2 Field stratigraphy. 

Coring locations were determined after studying the field stratigraphy of each site using a 

5cm * 50cm Russian corer, aligned along two or more intersecting transects. Each borehole 

elevation was measured and plotted using the TSPPlus plotting program (Waller et al, 1995). 

The upper 40cm of peat at each location was sampled using a monoHth tin, and lower levels 

were recovered using a 9cm * 30cm bore modified Russian corer (Barber, 1984), using 

alternate holes and ensuring a minimum of 5cm overlap between adjacent samples. AH 

samples were wrapped in airtight bags and stored at 4°C while sub-sampling, then -20°C to 

prevent any further deterioration of the samples. Field stratigraphy was recorded using the 

Troels-Smith (1955) system. 
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6.3 Pollen analysis. 

Sub-samples were processed using standard techniques (adapted &om Moore g/aZ, 1991), 

with l^copodium tablets added to enable pollen and micro-charcoal concentration calculations 

(Stockmarr, 1971). Samples were stained with safranine and mounted in silicon fluid. Pollen 

slides were traversed under the 400x magnification of a Nikon Eclipse E400 transmitted 

Hght microscope. The poUen sum required for each level was 400 total land pollen (TLP) 

excluding (where differentiated from Cyperaceae, 

Ericaceae, aquatics and spores. Magnifications of 600x and lOOOx were used for critical 

identifications. 

Identifications were made with reference to the keys of Moore et al. (1991) and Faegri and 

1 vers en (1989), and to modern material collected by Prof. G. Dimbleby and Dr R.G. Scaife, 

held in the Palaeoecology Laboratory, University of Southampton. Pollen nomenclature is 

according to Bennett (1994) and Bennett et al. (1994), and all botanical types placed in 

taxonomic order according to Stace (1997). 

The state of preservation of unidentifiable pollen grains and spores was classified according 

to the hierarchy suggested by Gushing (1967): corroded, degraded, crumpled, broken and 

concealed. 

Large grains of Poaceae were measured using an eyepiece graticule and the maximum length 

and annulus width were calculated. Grains were divided into the following taxonomic 

categories: Large Poaceae (Glyceria type) ot A-vena-Triticum group (Andersen, 1979; Moore et 

ai, 1991, p. 100). Differentiation of Tilia cordata and Tiliaplatyphjllos made with reference 

to Christensen & Blackmore (1988), based upon diameter and grain texture. 

Counts were tabulated using Excel spreadsheets. Percentage pollen data was calculated from 

the TLP sum, with exclusions from this sum expressed as a percentage of TLP plus sum of 

group / taxon (e.g., TLP + Alnusglutinosd). Unidentifiable grains were expressed as a 

percentage of the TLP plus sum of total unidentifiables. Pollen concentrations were 

calculated using the formula of Birks and Birks (1980): 

„ ,, . Number fossil pollen No. Lycopodium added 
Pollen concentration = X — 

Lycopodium counted cm^ of sediment 

Equat ion 6.1: Concentration of po l l en . 
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Psimpoll version 4.10 (Bennett, 1992) was used for all statistical treattnent of the data, 

including zonation and age-depth conversions. Zonadon was undertaken using the statistical 

packages incorporated in PsitnpoU. The favoured method used was 'optimal split t ing by 

information content'. 

Tilia 2 and TG View version 2.0.2 (Grimm, 1991) were used to produce pollen percentage 

and concentration diagrams, the latter showing the number of grains per volume for 

principal taxa, selected on the basis of substantial representation or importance as an 

indicator of disturbance. Troels-Smith stratigraphic logs (Troels -Smith, 1955) accompany 

each diagram. The modern ecological requirements for each taxon were examined with 

reference to Stace (1997). 

6.4 Micro-charcoal analysis. 

Microscopic charcoal was prepared and counted from microscope slides using routine 

pollen preparation techniques. The use of micro-mesh sieving during the preparation wiU 

result in the loss of particles less than lOjam. If it is assumed that all samples are fully 

washed, then any particles observed during the sampling of less than this size may be 

assumed to be a result of the sample preparation, and not of the 'globally distributed' size 

fraction. An adapted method was used for counting, whereby a minimum of 200 random 

fields of view were applied to a slide, and the number, and size, of each charcoal particle 

recorded (categorised by its X- and Y-axis in classes increasing in steps of 7.5|_im for each 

axis). The number of l^ycopodium spores observed in these fields of view was recorded, with a 

minimum of 50 spores counted on each level. 

This method has been chosen as it provides a data set which has a range of statistical 

calculation to allow an assessment of how very small (~10 - 20p.m) and larger (~100fxni) 

charcoal particles vary throughout a sedimentary sequence and whether a smaller size class 

has a different record to a larger one, therefore potentially providing information upon local, 

extra-local and regional burning. This method allows three different calculations of charcoal 

concentration: 

0 Concentration of all values observed; 

9 Concentration of selected size classes, to observe whether the larger size classes are 

reflected by the smaller ones, and therefore assess whether the smaller particles are 

derived from broken larger material, or from a regional source; 

® Area ({im )̂ of charcoal particles; 
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Calcukdoa of the micro-charcoal concentratioti was produced using the foUowing two 

equations: 

^ Charcoal counted [within selected size class(s)l , No. Lycopodium added 
Charcoal concentration = — 

Lycopodium counted cm3 of sediment 

Equat ion 6.2: Concentrat ion of micro-charcoa l particles 

(No. Class B * Class B Area) + 

. , , ^ ^ (No. Class B * Class B Area) „ No. Lycopodium added 
Area charcoal concentration = — X — 

Lycopodium counted cm3 of sediment 

Equat ion 6.3: Area of micro-charcoal part ic les (nm^) 

6.5 Macro-charcoal analysis. 

Macroscopic charcoal (>125 pm) was prepared and counted using a modified method from 

Rhodes (1998) (L. Franklin-Smith, personal communication). Icm^ of sediment was sampled 

and sieved through a 125)J,m sieve using distilled water. The sample was then disaggregated 

in 20ml 5% tetra-sodium pyrophosphate, and mixed every four hours for a period of 48 

hours. Samples were then washed with distilled water, before adding 15ml 6% hydrogen 

peroxide and placed in an oven at 50°C for 48 hours to allowing bleaching of organic 

material to aid identification of charcoal. Samples were then washed and sieved into two size 

fractions: 125jLim-250)J,m and greater than 250|im. The number of charcoal particles 

encountered was recorded for each size fraction using a Nikon SMZ 1000 stereo-

microscope. 

6.6 Loss-on-ignition. 

The organic component of each core was estimated using the method of Heiri et al. (2001). 

Ceramic pots were washed, dried in an oven set at 105°C, and weighed (P^). The samples (1-

2cm'̂ ) were then added, weighed, and dried at 105°C for 7 hours. Samples were then 

removed from the oven, reweighed (W^), and placed in an oven set at 550°C for 7 hours, 

before re-weighing (HJ. Calculation of the LOI percentage was produced using the 

following formula: 
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207 = xlOO 

Equation 6.4: % LOI (SSCC). 

6.7 Magnetic susceptibility. 

Sample preparation and measurement followed the method stated in Dearing (1999). 

Samples of 10ml at 1cm intervals were dried, weighed, and their magnetic properties 

measured using the Bartington MS2B single dual frequency sensor at both low and high 

frequency. Measurements using the BartHngton MS2C core scanning susceptibility sensor 

were undertaken at certain sites. Mass specific low frequency and percentage frequency 

dependant susceptibility has been calculated where the MS2B sensor was used, and volume 

susceptibility where the MS2C sensor was used. 

6.8 Spheroidal Carbonaceous Particles (SCPs). 

Spheroidal carbonaceous particles (SCPs) are produced during the high-temperature 

combustion of fossil fuels and have been found in many lake sediments (e.g.. Rose et al., 

1995). Changes in concentration are now well documented, with regional SCP records from 

dated cores available. This has led to the use of SCP concentrations in other lakes as a proxy 

dating technique. SCPs have also been used with success in raised bog sediments as a dating 

method, and also allow the evaluation of how intact the upper levels are (Yang et al., 2001; 

Blundell, 2002; Charman, 2002). The application of SCP dating to valley fen deposits has 

not been attempted before. Yang et al. (2001) demonstrated that movement of SCPs in 

blanket peat in Scotiand was insignificant. Shotyk et aL (1996) demonstrated that plant roots 

do not disturb Pb and Cs profiles in ombrotrophic peat, which Yang et al. (2001) suggested 

as also being true for SCPs in peat. The role of SCPs in this environment will be assessed by 

comparisons between sites and also to known (and dated) ecological events (such as the rise 

of P. sylvestri^. Comparisons of the different curves will also allow a test of the applicability 

of this technique in this type of deposit. 

In southern Britain, two useful horizons are available for dating — c. A.D. 1950 for the 

increase in SCP production, and c. A.D. 1980 for the decline (Rose, pers. comm.). The initial 

appearance of SCPs is harder to date; it is normally associated with the early nineteenth 

century A.D. SCPs are to be used in this study to provide the two dating horizons for the 
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upper peat sequence and also give some indication of whether steady accumulation has 

occurred in the upper sediments at each site. 

Samples were prepared using standard techniques. Sediment was extracted from the core 

and dried at 105°C for 8 hours. Between 0.2-0.3g were weighed (M) and reacted with 6ml 

cone, nitric acid at 85°C to remove the organic fraction, then with 40% hydrofluoric acid at 

85°C to remove the inorganic material. A clean glass vial was weighed (VJ, and re-weighed 

after the sample residue was added (VJ. A sub-sample of the residue was then removed and 

placed on a slide for counting. The original vial was then re-weighed to allow the 

calculation of the percentage of residue removed in the sub-sample. The number of SCPs 

on the sHde therefore represents a known fraction of the original sample residue, and thus 

concentrations can be calculated as No. SCPs g'̂  using the following formula: 

+ +' 100^ a , 
SCP concentration = 7 x-xM 

Equat ion 6.5: Concentrat ion of SCPs (No . g"̂ ) ( Y a n g et al., 2001). 

The identification of SCPs was based upon the following criteria (Rose, pers. comms.): 

• Shape: SCPs are spheroidal in shape, as their production would make a perfect sphere 

virtually impossible. They are also not angular in shape. If black spheres are present, 

these are likely to be iron-rich inorganic ash spheres, which may also be produced by 

coal combustion, but are not classified as an SCP. 

• Colour: They are black in colour. Any spheroidals exhibiting colour, or surface 

patterning by light passing through the particle should not be classed as an SCP. 

• Depth: By focussing up and down on the particle, it is possible to determine whether 

it has depth, thereby ruling out disc-like particles. 

® Porosity: SCPs are often porous, but the pores do not necessarily penetrate through 

the particle and consequently may not be observed under light microscopy. Observed 

porosity is thus not definitive, but where observed it is usually characteristic. 
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6.9 Radiocarbon Dating. 

Samples of 1cm vertical thickness were taken from the peat cores for AMS radiocarbon 

dating at the NERC Radiocarbon Laboratory (East Kilbride). Samples were washed in 

distilled water through a SOOpm sieve. A variety of seeds, coleoptera, sphagnum leaves, large 

charcoal fragments, and wood fragments were carefully selected for dating. Samples were 

digested in IM HCl at 80°C for 2 hours. This process was repeated until no further humics 

were extracted. The residue was rinsed free of alkali, digested in IM HCL at 80°C for 2 

hours, and then rinsed, dried and homogenised. The total carbon was recovered as COg by 

heating with CuO in a sealed quartz tube, and then converted to graphite by Fe/Zn 

reduction. The graphite was then mounted on a pellet and the determined at the SUERC 

AMS facility on a 5MV National Electrostatic Corporation AMS system. 

Dates have been calibrated using the on-line Bayesian radiocarbon calibration software BCal 

(Buck et ai, 1999), incorporating the IntCal04 Northern Hemisphere radiocarbon data set 

(Reimer et al., 2004). Calibrated dates are shown at the 2a range, and are given in calibrated 

years BP. Where Bayesian statistics have been utilised for overlapping / adjacent samples 

(CLIM-01 and CHM-02), both calibrated ranges are given. 

Age-depth models have been created for Barrow Moor, Church Moor and Cranes Moor 

where a hiatus has not been suspected or can be located and easily quantified. The age-depth 

models have been created using PsimpoU v.4.1, incorporating the output from BCal, and 

applying the weighted mean of each radiocarbon date. This was determined as the most 

applicable technique. 
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Chapter 7 Site Descriptions, Results and Initial Interpretations. 

7.1 Introduction. 

The following section has been spHt into individual reports for each of the nine sites 

investigated. Each section comprises an introduction to the local vegetation, particularly 

modem plantation history and archaeology within an area of 2km around each site. The close 

proximity of Church Moor to Barrow Moor, and Hive Gam Bottom to AlderhiU Bottom, has 

meant that these descriptions have been combined to prevent repetition. 

Bottom 

Bottom 

Church 

Siephill Bottom 

Figure 7.1: Location of study sites within the New Forest. 

For each site there is a description of the modem on-site vegetation, taken from the survey 

by Alcock (1984). New surveys were conducted for Hive Gam Bottom and Alderhill Bottom, 

as these were not included in the original survey. Dating for each profile is then given, first 

with the use of SCPs, and secondly with radiocarbon dating. A description of the stratigraphy 

from each core used, magnetic susceptibility, and loss on ignition is also included. Finally, 

pollen and charcoal data are presented, and all the above data are synthesised into two 

sections outlining the local site (wetland) and dryland development of, and around, each site 
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studied. These only make reference to each individual site, as they will be correlated and set in 

a broader context during the discussion. 

7.2 Legend for different diagrams used throughout the text. 

7.2.1 General features. 

These are found on both the Local Archaeology and Vegetation Maps. 

Watercourse Trackway Mire 

7.2.2 Local vegetation. 

These maps are based upon Forestry Commission Stock Maps, held in the New Forest 

Museum, Lyndhurst, and field observations. Below is a key to the classifications used in the 

diagrams. 

Beech 

Oak 

Pine 

Oak and Beech 

Oak and Fir 

Pine and Fit 

Conifer (Various) 

Fir 
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7.2.3 Local archaeology. 

These maps are based upon surveys undertaken by the Sites and Monuments Records (SMR) 

and Hampshire Field Club and Archaeological Section (HFCAS). 

Mesohthic / 
Neolithic Find 

o Bronze Age 
Barrow 

Iron Age Pottery' 

Roman Pottery 

• 

# 

Bronze Age 
BoiHng Mound 

Iron Age 
Earthwork 

Roman Pottery 
Kiln 

A 

L 

Bronze Age 
Calcined Flints 

Lynchets (Date 
unknown) 

Cluster of Roman 
Finds 

Roman Road 
Roman 

Earthwork 

Pillow Mound Medieval 
Earthwork Bee garden 

Charcoal Pit „ . Miscellaneous 
Copp.ce Bank ( J ^edieW Find 

Other Pottery Field System o Other Earthworks 

Ashley Range 
Aircraft Pens 

Chalk Features Chalk targets 

White Lines Tracks o Bomb crater 
greater than 6m 
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7.2.4 Site vegetation survey 

These maps are constructed based upon the classifications given in Alcock (1984). 

Community 1 Community 3 Community 4 

Community 5 Community 6 Drained Areas 

Track Roads Railway 

Woodland Wet Heath Dry Heath 

Community 1; Wet Alder Woodland Canopy. 

This community is usually dominated Almsglutinosa, often with abundant Salix cinerea or 

Betula pubescens. Frangula alms, Alnus aquifolium and Ijonicera pencljmenum form the shrub layer, 

often with Myrica gale at the edge. 

Community 2: Wet Fenny Woodland Ground Flora. 

Sometimes found in conjunction with the wet alder woodland canopy. Common species 

present include Carex remota, Carexpankulata, Vuinundus repens, Galiumpalustre, Athyriumfilix-

femina and Mnium homum. The ground flora is species rich and diverse in comparison to 

community 3. 

Community 3; Wet Acidic Woodland Ground Flora. 

Contains species often found in acidic conditions in close proximity to woodland, although it 

can also be found in the open. The community is species poor and dominated by grasses 

Molinia caerulea and Agrostis canina with an overstorey of Juncus acutiflorus and understorey of 

Community 4: Flushing Water Community. 

This community is found in association with shallow open pools of water or central drainage 

channels. The major species found are combinations of Juncus acutiflorus, M.olinia caemlea, 

PoAzwoge/o* and with Cfnww 
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Community 5: Molinia / Mydca / EHca tetralix Bog. 

Often found in dder parts of the bog than community 6. Dominance by ragwAa, 

and often with reduces species diversity and 

cover. 

Community 6: Sphagnum Lawn 

Present where well developed Sphagnum lawn occurs. When a hummock / hollow complex is 

present, the community is split into variants A (hummocks) and B (hollows). The hummocks 

are often dominated by with Afo/fSrwa and 

multicaulis are also often found. The hollows contain many of the same species as the 

hummocks, but at lower cover. In addition, and 

var. are also found in hollows. 
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7.3 Church Moor and Barrow Moor. 

Church Moor and Barrow Moor are both located within an area of ancient and ornamental 

woodland called Mark Ash Wood, within the central woodland core of the New Forest 

(figure 7.2). 
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Figure 7.2: Mark Ash Wood - detail from 1:20,000 map (Ordnance Survey). Red Stars indicate 
sample locations. 

7.3.1 Local vegetation. 

Mark Ash Wood contains a mixture of Quercus and Fagus ̂ Ivatica, many of the later having 

been formerly pollarded. Other important local taxa include Taxus baccata, Fraxinm excelsior 

and Malus sjlvestris, along with Betula pendula and Vinus ^Ivestris (result of natural seed dispersal 

and generation from neighbouring plantations). Most woods surrounding Mark Ash Wood 

are the result of plantations, with the exception of that to the north east, above Woolson's 

Hill Inclosure, which also has a similar woodland structure and composition. Even within 

Mark Ash Wood, there is a plantation of Fagus ^Ivatica on the western side of Barrow Moor 
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dating from A.D. 1956, and a plantation of P. sjlvestris at its north-eastern edge, dating from 

A.D.1910-30, and southern edge below Church Moor, dating to A.D. 1867 and A.D. 1940. 

Figure 7.3: Woodland Vegetation surrounding Church Moor and Barrow Moor. Red stars indicate 
sample locations. 

To the north there are plantations of Quercus and Fagus sjlvatica, with one of Vicea ahies 

dating from A.D. 1860, along with later Pinus nigra spp. laricio and further Picea abies dating 

from A.D. 1955-1960. To the east of Mark Ash Wood, within Wooson's Hill Inclosure, there 

are mixed plantations oiQuercus and Fagus sylvatica dating from A.D. 1824 and A.D. 1870, 

with luirix decidua and Vicea abies dating f rom A.D. 1924, and Tsuga heterophylla and Pinus 

sylvestris dating from A.D. 1947-67. To the south east, within Knightwood Inclosure, there are 

a large number of AWj' plantations, dating from A.D. 1867, A.D. 1880, A.D. 1924 

and A.D. 1947. There is also dating from A.D. 1780-1860 and A.D. 1940, and 

P. abies itom A.D. 1920-1960. 

To the southwest is Anderwood Inclosure, with contains Pinus sylvestris from A.D. 1930 and 

Quercus f rom A.D. 1811, but mainly a mixture of Picea abies, Pseudotsuga ment^esii and l^rix 

decidua dating from A.D. 1930-65. Finally, on the western side is North Oakley Inclosure, 
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which contains Quercus and Fagus sylvatica from A.D. 1853, Vicea abies dating from A.D. 1950-

65, and a large area of mixed Pzcfa abies and I'inus sylvestris, dating from A.D. 1949-53. 

7.3.2 Local archaeology. 

There is a cluster of MesoHthic flint finds to the south of Barrow Moor, principally 

comprised of a core and scatters of flakes. Bronze Age finds are also scarce, with two 

barrows to the south, and a large boiling mound on the west bank of the central section of 

Barrow Moor. To the southwest of Church Moor two groups of Bronze Age metalwork have 

been uncovered, including three palstaves, bracelet and other bronze fragments. This may 

represent either the proximity of a settlement site or a hidden hoard. 

Figure 7.4: Local Archaeology surrounding Church Moor and Barrow Moor. Red stars indicate 
sample locations. 

On the eastern bank of Church Moor there are the remains of a potential Iron Age 

settlement, f.OA ha in size, consisting of eroded banks and significant quantities of Iron Age 

pottery, which is thought to be contemporary with the site at Church Green. To the west of 
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Chmch Moot there is a cluster of Roman pottery kilns, and Ends of Roman pottery in its 

vicinity and also to the north east of Barrow Moor. 

The main archaeological features within this area are the remains of charcoal pits, of which 

there are twenty six around Church Moor and Barrow Moor. There are also a number of 

earthworks within this area, particularly those west of Barrow Moor, of which their origin is 

unknown. Some may be former inclosure boundaries, or alternatively former coppice banks. 

There is also a marl pit northwest of Church Moor, which is the most northerly "open and 

accustomed marl pit of the New Forest", listed in the Register of A.D. 1858 and shown on 

Driver's map. 

7.3.3 Church Moor. 

Location: SU 248069 

Underlying Geology: Chama Sands, with Headon Beds and Barton Sands. 

7.3.4 Vegetation survey (From Alcock, 1984). 

The north-western part of the bog is dominated by Juncus acutiflorus, also with Hypericum elodes 

in parts, over a carpet of Sphagnum recurvum. The Hypericum indicates that a certain degree of 

flushing occurs. The proportion of Junus decreases, and Sphagnum recurvum increases towards 

the north-western end, where other species such as I'olytrichum commune and H. vulgaris are 

present. 

Most of the south-western fringe is Alder cair, where some of the Alnus is younger and 

coppiced and some is older and uncoppiced. The Sphagnum cover is variable (mainly i'. 

recurvut?i) and the ground flora is dominated in parts A.grostis canina with Carexpaniculata 

and Carex remota as other major components. Elsewhere Sphagnum recurvum is dominant. 

Yrangula alnus is also frequent in the woodland. This woodland forms an invading fringe along 

the southern edge of the site so that the central area (community 5) has young Hetulapendula, 

and Ja/kc invading. The ground flora is dotoinated by (wnyAa and 

Myrica gale over mixed species of Sphagna at low cover. The area is very wet and has 

occasional open areas of peat. The abundance of these trees decreases after a short distance 

moving south-east and community 5 gives way to 6. Here there are only scattered saplings of 

f and Conversely the increase in 

abundance towards the south-east eventually forming an almost continuous sward with 
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Figure 7.5: Church Moor Site Vegetation (including 
location of stratigraphic survey). 

liLriophomm angustifolium, Molinia 

rotundifolia, and Sphagnum 

papilosum forming the major 

component of the Sphagnum 

carpet. Myrica gale is much 

reduced here, and eventually 

disappears completely, whilst 

juncus acutiflorus increases in 

abundance. 

The extreme south-eastern end is 

again overgrown with trees, mainly Alnus and Pinus with shrubs of Frangula, Salix cinerea and 

tall Myrica gale. Here Molinia and Carexpaniculata form large tussocks, possibly indicating a 

fluctuating water table, and are the major components of the ground flora. Scattered 

Phragmites australis also present, with a sparse ground cover of Sphagnum spp. 

Community Description Approx % of site 

1 

2 

3 

4 

5 

6 

Wet Alder carr woodland. 

Wet fenny woodland ground flora 

Wet acidic woodland ground flora 

Flushing water community 

MoHnia / Myrica / Erica tetraUx community 30% 

Sphagnum lawn 30% 

25% 

10% 

15 + 2 0 % (80% lies under community 1). 

Table 7.1: Summary of Vegetation Communities upon Church Moor (taken from Alcock, 1984). 

7.3.5 Coring and stratigraphy. 

Stratigraphic surveys were made along the central axis of Church Moor. A total of thirty four 

cores were taken, with three intercepting transects and a second transect parallel to the main 

transect (figure 7.5). The main transect is shown in figure 7.6. This indicates two separate 

basins that form Church Moor, one to the south east of vegetation community five (cores A-

M), and the other to its north west (cores A-AH). The study by Clarke & Barber (1987) 

sampled from the southern basin, and although it contained a late-glacial sedimentary record, 

it also contained several levels with poor pollen preservation and possible hiatuses. There is 

also evidence of drainage in the southern section of Church Moor, so this was deemed 

unsuitable for studying. The northern basin was studied by Barber (1975) and produced a 
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prelirninary pollen diagram that suggested later 

sediment accumulation and an intact pollen 

record. This original study was taken in close 

proximity to core AH, and on analysis of the 

new stratigraphic survey this area was deemed 

the most likely to provide an intact poUen 

record. The stratigraphic description of core 

AH is given in table 7.2 

D e p t h Desc r ip t ion 

0 — 29cm; Dh2 Dli Shi Tb+ Th+ 

29 - 63cm: Dh2Sh2Th+ 

63 - 83cm: D h i SW 

83 - 122cm: Dli SWDh+ 

122 - 126cm D P Sh2 

126 - 179cm Dli DW Sh2 

1 7 9 - 1 8 3 a n SM 

183 - 188cm DW SWTh+ 

1 8 8 - 2 2 4 a n As2Ag2Th+ 

224 - 250cm As3AgiTb+ 

Table 7.2: Stratigraphic description from 
Church Moor (core AH). 

- 2 

M L K J H G F E D C B A AC AD AE AF AG AH 
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Length of Transect (m) 
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Figure 7.6: Church Moor main stratigraphic transect (note vertical exaggeration). See figure 
7.5 for location upon the site. Core AH was selected for this study, and is described in table 7.2. 

7.3.6 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 48cm (figure 7.8). The two dating 

points have been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

10cm: A.D. 1980±2 

18cm: A.D. 1950+10 

SCP's were no longer consistentiy present below 44cm. 
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7.3.7 Radiocarbon determinations. 

Eight radiocarbon determinations were undertaken on this site (Table 7.3). Their age-depth 

relationship is shown in figure 7.7. The base of the sequence dates from f. 10,400 cal. BP 

(SUERC-6794), and shows an initial sediment accumulation rate of c. 0.025 cm yr'\ Between 

dates SUERC-4197 (108cm) and SUERC-5908 (90cm) there is a rapid change in 

accumulation rate, which may indicate a hiatus within the sequence. Above this level 

sediment accumulation increases to f.0.25 cm yr'\ 

Q. 
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-100 • + 

1900 

3900 

3 5900 4 

J 
o 7900 

9900 

11900 -I 

0 50 

* Radiocarbon Dates 

• SCP 

100 150 
Depth (cm) 

200 250 

Figure 7.7: Age-depth relationship for Church Moor, incorporating eight radiocarbon dates and two 
dates derived from SCP analysis. 

7.3.8 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.8). 

The basal part of the sequence 228-250cm contains predominantly mineral material. 

Predominantly organic-rich material is present above this, with increases in mineral material 

between 205-217cm, 192-196cm and 24-108cm. 

Values for magnetic susceptibility higher in this core than any other site in the study, 

containing predominantly paramagnetic, and possibly canted antiferromagnetic, materials. 

Values are strongest between 200-220cm and 145-175cm. 
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P u b l i c a t i o n 

C o d e 
D e p t h S a m p l e M a t e r i a l 

" C E n r i c h m e n t 

( % M o d e r n + / -

l 0 ) 

C o n v e n t i o n a l 

R a d i o c a r b o n 

Age 

C a l i b r a t e d A g e ( y e a r s 

B P + / - 2ct) 

C a r b o n c o n t e n t 

( % b y w t . ) 

8^CpDB%0 + / -

0 .1 

SUERC^193 41.5 - 42.5cm Seeds {Kubus type; Carex undif.; Potawogeton 
natans-, Samhucus ehulus), leaves, coleoptera 

97.33 + / - 0.29 218 + / - 24 

310BP (39.1%) 270BP 

210BP (46.5%) 140BP 

20BP(9.8%)0BP 

473 ^l&6 

SUERC-4194 825 - 83.5cm Seeds {Ranunculus type; Betula undif. fruits; P. 
natany, S. ehulus), leaves, coleoptera 

97.59 + / - 0.23 196 t / - 1 9 

300BP (23.2%) 270BP 

220BP (57.0%) 140BP 

20BP (15.2%) OBP 

541 

SUERC-5908 89.5 - 90.5cm 
Seeds {Bumunculus repens; Polomogeton natans-, 

Samhucus ehulus, Carex nutlets (undiff.; Kubus 91.52 + / - 0.28 712 + / - 2 4 
690BP (91.3%) 650BP 

590BP (4.1%) 570BP 
588 ^ ^ 7 

SUERC-6793 99.5 - 100.5cm Sphagnum leaves. Seeds {Samhucus ehulus. 
R a t e type, Potomogeton natans, Carex undiff.) 

90.79 + / - 0.28 776 H/-25 735BP (95.4%) 670BP 39 l̂%5 

SUERC-4197 107.5 - 108.5cm Seeds {Ruhus type, Alnusglutinosd),Ai'^c.o'A, 
Sphagnum leaves, monocote node 

55.05 + / - 0.13 4815 + / - 27 
5610BP (31.6%) 5570BP 

5550BP (63.8%) 5470BP 
642 -27.3 

SUERC4198 173.5 - 174.5cm Seeds {Carex undif.), charcoal, leaves, 
Sphagnum leaves 

40.39 + / - 0.12 7319 h / - 4 3 8190BP (95.4%) 8010BP 

SUERC^199 199.5 - 200.5cm Seeds {Carex undif.), charcoal 37.38 + / - 0.12 7945 t / - 4 a 9000BP (95.4%) 8630BP c&O -28.1 

SUEIlC-6794 234.5 - 235.5cm Charcoal & charred bud scales (undiff.) 31.93 + / - 0.23 9170 H/-57 10500BP (95.4%) 10230BP 58 0 ^&7 

Table 7.3; Rad iocarbon determinat ions f rom Church Moor . 



Magnetic susceptibility has been plotted against mineral content (figiore 7.9). The samples 

show positive values for the majority of the samples tested, and show Httie variation in 

magnetic properties between organic and mineral rich samples, possibly suggesting a 

consistent inwash of paramagnetic and / or canted antiferromagnetic particles onto the site. 
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Figure 7,8: SCP, LOI and MS analyses for Church Moor. 
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Figure 7.9: Plots of magnetic susceptibility against mineral content (LOI) of samples from Church 
Moor. 
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7.3.9 Pollen and charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for Church Moor 

(Figure 7.10), with micro-charcoal presented as area per volume. Numerical zonation analyses 

have been used in producing zonation schemes for the pollen diagram using the program 

PsimpoU (Bennett, 1992). The method used was a 'optimal spHtting by information content', 

which produced 12 zones. The zones are of local significance, and have been numbered from 

the base upwards with site prefix 'CHM' for Church Moor. 

7.3.10 Zone descriptions. 

CP0VM(238-231cn^. 

and are the dominant taxa, with and^^^gmyj" also present. 

P. sylvestris declines during this zone from 28% to 10% Micro-charcoal values are low, with 

few herbs and Poaceae present, and Pteropsida monolete undiff. present at f.20%. Macro-

charcoal was not recorded during this zone. 

CHM-2 (231 -217cm). 

Both Pinus sylvestris and Corylus avellana decline during the beginning of this zone as Quercus, 

Ulmus and l^etula increase, but they recover during the later part of this zone as Quercus values 

decrease. Pteropsida monolete undiff. values are lower in this zone than the previous (9%), 

whereas Salix, Cyperaceae, Polypodium and Pteridium aquilinum increase during that later part of 

this zone. Micro-charcoal values also decline during the second half of this zone, with macro-

charcoal present at the beginning of the zone, then absent for the remainder. 

CHM-3 (217-199cm). 

Pinus sylvestris, Ulmus and Corylus avellana decrease near the start of the zone, but only C 

avellana increases again towards the end of this zone. Ouercus increases during this zone, and 

peaks when the previous taxa begin there decline. P)etula also increases towards the end of the 

zone. Cyperaceae, Poaceae and P. aquilinum are all higher in this zone compared to the 

previous one. Pteropsida monolete undiff. also increases during the later half of this zone, as 

does micro-charcoal. Macro-charcoal was not recorded during this zone. Pollen preservation 

deteriorates during this zone. 
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Church Moor - Taxa occurring at greater than 1% TLP 
• Shrubs & Climbers 

AD 198(k2' 
AD 19S0±10' 

194- 139 BP' 

303-266 BP' 
690-650 BP' 
725-670 BP' 

050 . 5470 BP' 

8190 - 8010 BP' 

9000-8630 BP' 

10500- 10230 BP' 

AInus gluiinosa , Ericaceae, Cyperaceae, Aquatics & Spores 

Aqualc 

CHM-II 

CHM-10 

CHM-9 

CHM-8 

CHM-7 
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Figure 7.10a: Pollen and charcoal diagram from Church Moor, showing taxa occurring at greater than 1% TLP. 
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Church Moor - Rare taxa occurring at less than 1% TLP 

AD 1980±2-

AD 1950±10-

194- 139 BP-

303 - 266 BP-

690 - 650 BP-

735 - 670BP' 

5550 - 5470 BP-

8190 - 8010 BP-

9000 - 8630 BP-

10500- 10230 BP-

Tree • S & C Herb • Aquatics 
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Figure 7.10b: Pollen and charcoal diagram from Church Moor, showing rare taxa occurring at less than 1% TLP. 
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CHM-4 (199 - 177cm). 

This zone contains the decline of T^'inus sylvestris to values of less than 5%, and Corylus avellana 

from 44% to 35%. This zone also contains the rational limits oi Alnusglutinosa, Tilia cordata, 

Fn/xzWj" fjiffg/iz'or and possibly although it is only present at low values (<1%). 

values stabilise, and increases. yl^gr-type and 

Poaceae also increase during this zone. Cyperaceae (30%) and Pteropsida monolete undiff 

(124%) reach their highest values. Micro-charcoal values also increases, with a few 

occurrences of macro-charcoal throughout the zone. 

CHM-5 (177-171 cm). 

The zone is characterised by a high frequency of Pteropsida monolete undiff (c. 112%) and 

the beginning of a rise 'mAlnusglutinosa. Filipendula, Aster-t^^c and reached their 

highest values of 14%, 6% and 4% respectively. Rosaceae undiff. and Typha latifolia are only 

present within this zone. Quercus and Corylus avellana are also main constituents at 29% and 

18% respectively. Micro-charcoal increases towards the end of this zone. Macro-charcoal 

peaks during this zone, with values of up to 61 particles cm"̂ . 

CHM-6 (171 - 155 cm). 

Alnusglutinosa increase, reaching c. 200% of the pollen sum by the end of the zone, and 

contains the highest values of Corylus avellana (50%). Herb and Pteropsida monolete undiff. 

have decreased, compared to the previous zone. Tilia cordata is consistently present at low 

values, as is Hedera helix. reaches its highest value (8%), and the first Cerealia-type 

appears at 166cm. Micro-charcoal peaks at the start of this zone, then decreases to a stable 

level, whereas macro-charcoal is only present as occasional isolated particles. 

CHM-7 (155-104.5 cm). 

Contains the highest pollen values iot Alnusglutinosa 2Lnd Quercus, and an increase in Tilia 

cordata. Fagus sylvatica and Fraxinus excelsior are present at low values, and Corylus avellana 

declining at the beginning of the zone, then fluctuating between 20-30% throughout the 

remainder of the zone. ZAx" and increase, along with 
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/kKcgo/k/a and Cypeiaceae, Poaceae and Enctuate dniing 

this zone, although generally increasing. Ptetopsida monolete undiff. declines firom. 52% to 

8%, but also increases temporarily during the middle of the zone to 39% before declining 

again. Micro-charcoal increases towards the end of the zone. Macro-charcoal values are 

similar to the previous zone. 

CHM-8 (104.5 — 75 cm). 

The zone contains declines in and although 

increases towards the end of the zone. There are increases in lietula, Salix, Ilex aquijolium, 

Plantago lanceolata, Poaceae and micro-charcoal. Corylus avellana maintains similar values to the 

previous zone, although still fluctuating. Yagus sjlvatica begins to increase towards the end of 

the zone. Macro-charcoal values are similar to the previous zone, yet CHAR values are much 

higher. 

CHM-9 (75 - 59 cm). 

Fagm sylvatica continues to increase, with declines'm. Quercus, Alnusglutinosa and Coiylus 

and increase, with lower values for 

Cyperaceae and Poaceae are at higher values than the previous zone, with Mydrocotyk vulgaris 

increasing at the end of this zone. Although herb pollen increases, the diversity of taxa is 

reduced. Pteropsida monolete undiff is lower than the previous zone but there is Htde 

change in l^tefidium aquilinum. Micro-charcoal values decrease, with no macro-charcoal 

recorded during this zone. 

CHM-10 (59 — 28.5 cm). 

Fagus sylvatica, Ouercus and ^etula show little variation throughout this zone, although there is a 

drop hxQuercus towards the end. Alnusglutinosa and Cotylus avellana show a gradual decline 

towards then end of the zone. Ja&eand Ilex aquifolium, decline, but Calluna vulgaris 'mcte?ises. 

Increases in herbs include Urtica dioica, Caltha type, ^mex acetosella type, Rosaceae undiff. and 

Flantago lanceolata. Cyperaceae, Poaceae, Pteropsida monolete undiff. and Fteridium aquilinum 

also increase. Fiydroco^le maintains consistent low values. Sphagnum towards the 

end of the zone. Micro-charcoal and CHAR peak during the middle of the zone then 

decrease again. Macro-charcoal is sporadically present at low values. 
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CHM-n (28.5-19cm). 

f (Wj- and /̂yaA'ca iactease, coincidiag with an increase in and v4Uk»J 

ĝ/̂ Â zoj-g, large decline and stratigfaphic boundary. Ja/Kx- and 2/?% decHae, 

and _E^ra and peak at the base of the zone, coinciding with the 

stratigraphic boundary. Declines also occur in most herb taxa and Cyperaceae, with Poaceae 

5% lower than the previous zone. Pteropsida monolete undiff. and Pteridium aquilinum 

decrease, with a rise in Hydrocotjk vulgaris. Micro- and macro- charcoal are at similar values to 

the end of the previous zone. 

CHM-12 (19-2cm). 

Pinus sylvestris reaches its highest values (47%), coinciding with an increase in P>etula and Alnus 

decreases, with and Cory/wj" maintaimimg similar values to 

the end of the previous zone. JaAy increases, with declines in Erica tetralix'mA Calluna vulgaris. 

Poaceae, Hydrocotyk vulgaris and Pteropsida monolete undiff. decrease, and the overall herb 

taxa diversity also decrease again. Micro- and macro- charcoal values decrease towards the 

end of the zone. 

7.3.11 Intetptetation. 

7.3.12 Local site development. 

The base of the sequence contains low LOI values, with litde on-site vegetation, indicated by 

a sparse pollen assemblage. This may be due to the high presence of Corylus avellana, but also 

alluvial activity across the valley bottom. The persistent low values of Cyperaceae and 

Poaceae suggest that the local canopy was probably fairly closed, also leading to an 

impoverished wetland assemblage. Pollen preservation is poor throughout zones CHM-1 to 

CHM-3, which is probably reflected in the species poor assemblage. Pinus sylvestris reduces at 

the start of zone CHM-2, coinciding with a small increase in macro-charcoal. These small 

fluctuations may be indicative if localised low intensity burning. The increases in Quercus and 

Polypodium suggest that P. sylvestris type was not only restricted to the wetlands, but was also 

present upon drier soils. This burning horizon coincides with an increase in LOI and MS, 

and fire may have been partially responsible for initiating peat formation. At the beginning of 

zone CHM-3 there is an increase in Salix, Cyperaceae and Poaceae with a temporary recovery 

of P. 

160 



The decrease in Pinm sylvestris by the end of zone CHM-3 has coincides with the rise to the 

rational limit with increases in Apiaceae, vlj-Zkr-type and 

'Siotrychium lunaria, coinciding with increases in Cyperaceae and Pteropsida monolete undiff, 

probably deriver from Theljpterispalustris, as there are fern sporangia present, which suggests 

that they were important in the local vegetation. This suggests a large change in the local 

vegetation, and the establishment of local carr woodland. During zone CHM-5 there is a 

large increase in macro charcoal, coinciding with increases in Filipendula, ^j/^r-type, B. lunaria 

and Pteropsida monolete undiff., and subsequent decreases in A. glutinosa and C avellana. 

Coinciding with the charcoal peak is an increase in Poaceae, Galium and Equisetum. LOI also 

decreases temporarily, with MS increasing, suggesting the inwash of inorganic material, with 

local burning potentially also changing the MS signal, causing an increase. This indicates 

changes in both the wetland and dryland vegetation, with a temporary opening up of the 

local canopy. 

At the beginning of CHM-6 A.lnusglutinosa and Corylus avellana recover, with corresponding 

decreases in Filipendula, v4j/gr-type, Botiycbium lunaria and Pteropsida monolete undiff. LOI 

increases again suggesting a change to more stable conditions, with MS remaining high until 

zone CHM-7. ^nunculus undiff and ^nunculus repens type increase, while Poaceae decreases, 

and Vinus sjlvestris VAVL&S, drop below 2%. The local carr woodland has recovered from the 

burning event in zone CHM-6. 

' continues to expand throughout zone CHM-7, with decreases in Cotylus 

avellana and Pteropsida monolete undiff. LOI values are high throughout the zone, with 

decreasing MS values, suggesting reduced inwash. Salix slowly expands, with increases in 

large Poaceae, probably Gljceria, and some presence of Hydrocotyle vulgaris and other aquatics, 

suggesting some areas of open vegetation, either within the carr woodland, or adjacent to it. 

These areas may also be associated with an increase in Pedicularis sylvatica. However, 

Cyperaceae and Poaceae do not make any significant increases, suggesting that any open 

areas were not extensive. 

At the boundary between zones CHM-7 and CHM-8 there is a large increase in pollen 

concentration, suggesting a slow-down in accumulation rate, or complete stop, which is 

supported by the radiocarbon dates changing from &5510 cal. BP at 103cm to &700 cal. BP at 

100cm. This is also accompanied by a decrease in LOI. The peak in micro charcoal is 

reflected in the peak in pollen concentration. This may indicate that a change in sediment 
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accumulatioii fate is responsible for the observed peaks. There is an expansion in and 

although this is Hkely to be associated with heath development in the 

surrounding landscape rather than on-site. Almsglutinosa decreases, with an increase in 

Poaceae, CaryophyHaceae and Ja&c. 

and increase, whereas decreases. This demonstrates a change in 

wetland communities to more open conditions, and increased flushing and standing water, 

probably partially associated with the decrease in LOI caused partially by inwash of inorganic 

sediments. 

Conditions continued to remain open, Alnnsglntinosa vAxxes continuing to decrease 

throughout zones CHM-9 and CHM-10, with associated expansions of Cyperaceae and 

Poaceae, and increases in Sjmphtum 2i.ndL Anagallis tenella type, with taxa such as l^ythmm 

salicaria type and Mimulus also present. Aquatics also expand, particularly Hydrocotjle vulgaris 

and Callitiriche, all suggesting both increased open conditions and flushing. 

In zones CHM-10 and CHM-11 there is an increase in. Alnusglutinosa, which coincides with a 

decrease in Cyperaceae, Poaceae, Filipendula, and many other herbs indicative of open wet 

conditions, although IrLydrocotjle vulgaris does increase until 18cm before decreasing again. The 

previous herb flora is replaced by taxa such as Chrysosplenium oppositifolia and Osmunda, with 

Salix also increasing. 

7.3.13 Dryland vegetation and human activity. 

The base of the sequence dates to c. 10,400 cal. BP, with the dryland vegetation consisting 

predominantly of Calluna avellana and I'inus sylvestris, with Ulmus locally important, "AXiA Ouercus 

increasing corresponding with a decrease in P. sylvestris. Charcoal also increases temporarily 

coinciding with the expansion oiQuercus and suppression of P. sylvestris and may be the result 

of localised burning upon the dryland. These changes correspond with an increase in both 

Volypodium and Pteridium aquilinum, and a small expansion of ^etula. Although these may be 

local in occurrence, the changes do seem to indicate some partial opening up of the local 

canopy, Quercus to expand and some scrub vegetation to form as a result of burning. 

Pmus ^Ivestris recovers c.9300 cal. BP, corresponding with a decrease in Ulmus znd_Quercus, 

and this may be the result of direct competition, before P. sylvestris finally decreased c. 8800 

cal. BP, ^\xen Alnusglutinosa and Betula increase, as well as micro-charcoal concentrations. 

This may be the result of direct burning of P. sylvestris, or direct competition from A. glutinosa 

in the valley bottom. This level also marks the attainment of rational limits of both Tilia 
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and gxfg/iKor. The deciduous tree taxa seem to expand at the expense of 

which begins to decrease. Charcoal is present throughout this zone, and coincidental 

increases in Poaceae, [//A'ra f a n d during zone 

CHM-4 may indicate some local human disturbance, with a corresponding presence of 

R/'Ma«/'̂ «j'-type and f and type were present as isolated 

occurrences but may also indicate open areas. Avena-Triticum type grains were also present 

during this zone, with one having a grain size of 45.6p,m across with a verrucate patterning, 

and having an annulus width of 10.8|im. Although the size and patterning are suggestive of a 

cereal grain, this may also be a swoUen Glyceria grain. 

At f.8100 cal. BP a large burning event occurred at the site which affected both the wedand 

(as already mentioned) and dryland vegetation. Corylus avellana, 'Qetula, Tilia cordata and 

Fraxinus excelsior all decrease, while Quercus shows no significant change. Plendium aquilinum 

and F)Otrychium lunaria increase, along with M^elampyrum and Veronica type, indicating both 

burning and open areas. The main increases are in the wetland taxa as already discussed, and 

therefore any burning events are likely to have been concentrated on, or adjacent to, the 

vaUey bottom. 

After the burning event, increased, with increases also in Tilia cordata, Fraxinus excelsior 

and Corylus avellana, and the carr woodland also increased. T^etula remains at low values, 

suggesting that no scrub and open areas were locally present, with Poaceae also decreasing. 

However, burning does continue to occur, and Fteridium aquilinum remains high, along with 

increases in [//Ara RAWgx spp. and 

expands f.7800 cal. BP, coinciding with an increase m. Quercus and F)etula, with C. avellana type 

and Pteropsida monolete undiff. decreasing, indicating both a change within, and expansion 

of, the carr woodland. The local suppression of C avellana type is probably caused by the 

expansion oiQuercus, although T. crodata also increases, and may be partially responsible for 

the apparent decrease. There is also an increase in woodland taxa such as Ilex aquijolium, 

type and 

At 106cm there is a clear decline in Ulmus, dated to c. 5510 cal. BP, but this probably 

coincides with a hiatus within the sequence. Two centimetres above the decline in Ulmus is 

the start of a decline in Tilia cordata and decreases in Fraxinus excelsior 2ind.Quercus. These 

indicate large changes in the local woodland, with an increase in Betula, Calluna vulgaris and 

dfolium, suggesting an increase in heathland, scrub and open woodland. 
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The presence of a hiatus in the sequence associated with the and Tz/ra declines 

makes interpretations of these events difficult, even though they seem to be strongly 

associated with anthropogenic activity and thinning (and probably partial clearance) of the 

local canopy. Grazing pressure is also likely to have played an important role, as 

associated with increased grazing pressure and open ground are present, such as typG, 

/kwfo/gAz, type, and ATa/i/j 

Triticum type grains also increase in occurrence, although these are only at low values and may 

be derived from small arable holdings or escaped from cultivated areas. The increases in both 

heathland taxa and cereals may be linked, with small areas cleared for arable cultivation, with 

subsequent soil deterioration allowing heathland communities to form with localised ^etula 

scrub. The record does not reflect the nature of human activity between the early Neolithic 

and Medieval period, as indicated by the radiocarbon dates. This means that the nature of the 

local Iron Age settiement and Roman Pottery industry cannot be identified from this 

sequence. 

Vagus sylvatica starts to increase from c.284 cal. BP, with an increase also hi Ouercus, and a 

corresponding decrease in Betula, Corylus avellana and micro-charcoal values. Heathland taxa 

continue to increase, with associated taxa such as Gentianella campestris type and Solanum nigram 

type present. The expansion of heathland taxa may be due to increased acidic inwash caused 

by Vagus sylvatica litter, or localised clearance and abandonment for arable activity, indicated 

by the presence of type, and Grazing 

pressure is also likely to have been great, due to increases in Ilex aquijolium, Urtica dioica, 

Plantago lanceolata and Vteridium aquilinum, with the main expansion of Vagus sylvatica, heathland 

taxa, Poaceae and Pteridium aquilimm from c.230 cal. BP until the first local plantations of 

Pinus sjlvestris 100 cal. BP. This increase in Fagus sylvatica may be the result of selective felling 

or thinning oi Ouercus for constructional uses during the Stuart and Commonwealth periods 

that allowed the former to flourish. However, Quercus does not undergo any significant 

decreases, and instead it is Corylus avellana that decreases as Fagus sylvatica gains some local 

dominance. This may be the result of the removal of the then unprofitable coppices and 

replacing them with Quercus and Fagus sylvatica plantations. This would also account for 

the absence of a decline in related to timber removal — sufficient are replanted 

to cover the drop in pollen from those removed. 

The plantation of Pinus sjlvestris from 100 cal. BP, coincides with a large decrease'm. Quercus 

and heathland taxa. This is probably the result of planting Pinus sylvestris upon both former 

heathland areas and l o c a l w o o d l a n d s , after timber removal for construction. There 
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are also decreases in f/k«/ago ̂ ẑ cfo/aAz, [//Aca and a^^zA'ww, 

probably suggestive of local inclosures and a reduction in grazing pressures. This may also 

correspond with the Deer Removal Act of A.D. 1851, which no t only introduced a greater 

number of plantations, but also reduced the impact of deer grazing upon the Forest, yet this 

link is tenuous, and there is no observed increase in herb taxa. T h e increase in Betula, ¥agus 

sylvatica and A.lnusglutinosa may, however, be linked to reduced grazing pressures and greater 

opportunities to reach maturity. The radiocarbon dates below this level would argue against 

the presence of a hiatus. 

At 18cm there is an increase in ]!'inus sylvestris again, which coincides with the rise in SCPs, 

and is therefore dated to c.\Q cal. BP, which may be related to the A.D. 1930 and A.D. 1940 

local plantations. This coincides with a further decline in herb taxa, and decreases in Fagus 

sylvatica, and Poaceae, yet Alnusglutinosa, Salix2.nd Betula expand. The expansion of Betulais 

likely to be the result of the original plantations and exclusion of grazing, whereas the A. 

glutinosa the result of the abandonment of coppicing for charcoal production within this area 

of the Forest after the Second World War. 
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7.3.14 Bartow Moor. 

Locationi SU 204136 

Underlying Geology: Chama Sands, with Headon Beds and Barton Sands. 

7.3.15 Vegetation survey (From Alcock, 1984). 

Wet alder woodland is found over most of the site (community 1) with a wet acidic ground 

flora (community 3). Salix cinerea and Sorbus auatparia 

are found in the alder woodland, whilst F. sjlvatica 

occupies position peripheral to the central wet are or 

where the ground rises slighdy. The shrub layer is 

sparse but where present consists of Ilex aquifolium 

and ^etulapendula. The ground flora consists of a 

almost pure carpet of Sphagnum recurvum, but 

elsewhere ]uncus acutiflorus growing through the 

Sphagnum in less shaded parts, and has an overlying 

mat of Glyceriaplicata in wetter shaded parts. A similar 

ground flora extends into the few 'open' parts of the 

site usually with J. acutifloms as the dominant. One 

small area in the upper part of the north western lobe 

had abundant H. elodes. M. caerulea and Agrostis canina 

were found throughout the site in varying quantities 

and in parts Sphagnumpalustre was also present. 

t 

90 lOO ISO 300 2i0 MO m 
I I 

Figure 7.11: Barrow Moor Site 
Vegetation (including location of 

stratigraphic survey). 

Community Description Approx % of site 

1 

2 

3 

4 

5 

6 

Wet Alder carr woodland. 

Wet fenny woodland ground flora 

Wet acidic woodland ground flora 

80% 

95% (80% overlap with community 1, leaving 15% 

of the community in the open). 

Flushing water community 

MoKnis / Myrica / Erica tetraUx community 5% 

Sphagnum lawn 

Table 7.4: Summary of Vegetation Communities upon Barrow Moor (taken from Alcock, 1984). 
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7.3.16 Coring and stratigraphy. 

A stratigtaphic survey was made along the central axis of the middle alder carr of Barrow 

Moor (see figure 7.10). A total of thirteen cores was taken (figure 7.11). The shape of the 

basin and the stratigraphic profile suggests that the present carr vegetation is sited upon a 

former river channel meander, with the main 

channel flowing between cores B-E in a northward 

direction, and then turning south flowing between 

cores I-L. Cores F-H probably reflect the point 

bar. Core D was deemed the most likely to 

provide an intact pollen record. The stratigraphic 
Table 7.5: Stratigraphic description from 

description of core D is given in table 7.5. Barrow Moor (core D). 

Depth Description 
0 - 7cm: Tb3 Thi 
7 — 20cm; Tbi Th2 Shi T1+ 
20 — 86cm: Sh2 Th2 Tb+ Dh+ 
86 — 120cm: Sh3ThiAs+Ag+ 
120 — 186cm: Th2 Sh2 Dh+ 
186 — 276cm: Sh3 Asi Ag+ Th+ 
276 — 300cm: As3 Thi 

0 

-1 

a -2 

I 
-3 

-4 

M K 

l i 

H G B 

0 10 50 60 20 30 40 
Length of Transect (m) 

Figure 7.12: Barrow Moor main stratigraphic transect (note vertical exaggeration). See figure 7.11 
for location upon the site. Core D was selected for this study, and is described in table 7.5. 
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7.3.17 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 40cm (figure 7.14). The two dating 

points have been obtained by comparison to dated curves f rom Southern Britain (Rose, 

unpublished): 

8cm: A.D. 1980+2 

14cm: A.D. 1950+10 

SCP's were no longer consistentiy present below 32cm. 

7.3.18 Radiocarbon determinations. 

Seven radiocarbon determinations were undertaken on this site (table 7.6). Their age-depth 

relationship is shown in figure 7.13. The base of the sequence has been interpolated as dating 

from r.4000 cal. BP, and shows an initial sediment accumulation rate of c. 0.14 cm y f \ Above 

the radiocarbon date at 125cm (SUERC-4201), sediment accumulation slows to c. 0.025 cm 

yr'\ The radiocarbon date at 105cm (SUERC-6798) is much younger that the radiocarbon 

dates either side, and may be the result of later root penetration, as it was not possible to rule 

out the twig fragments being derived from roots (small sample and poorly preserved). At 

50cm two samples were dated (SUERC-4200 and SUERC-4707), as it was thought that the 

first sample may have been too small to process. The calibrated ranges of each date do not 

overlap, so SUERC-4200 has been used as it coincides with the accumulation rate and a 

linear interpolation between the lower SCP sample and adjacent radiocarbon date (SUERC-

6792^ 

-100 

900 

0. m 
g' 1900 

J 
Q 

2900 

3900 

t • • • Radiocarbon Dates 

• SCP 

50 100 

Depth (cm) 
150 200 

Figure 7.13: Age-depth relationship for Barrow Moor, incorporating eight radiocarbon dates and 
two dates derived from SCP analysis. 

168 



Publication 

Code 
Depth Sample Material 

Enrichment 

(% M o d e m + / -

l a ) 

Conventional 

Radiocarbon 

Age 

Calibrated Age (years 

BP + / - 2a) 

Carbon content 

(% by wt.) 

6^CpDB%0 + / -

0.1 

SUERC-4200 49.5 - 50.5cm 

Seeds {Ranunculus type; Rubus type; 
Carex undif.), charcoal, bud scales 
(undif), leaves, Sphagnum leaves, 

coleopteran 

90.83 + / - 0.27 775 + / - 24 735BP (95.4%) 665BP 51.9 -2%9 

SUERC-4707 49.5 - 50.5cm 
Seeds (Rubus type; Carex undif.), 

charcoal, bud scales (undif.), leaves, 
twig fragments (undif) 

88.99 + / - 0.23 937 + / - 20 930BP (95.4%) 790BP 6&2 

SUERC-6792 64.5 — 65.5cm 
Leaf fragments (undiff), Seeds (Akius 
glutinosa, Betula undiff.), bud scales 

(undiff.) 
87.19 + / - 0.27 1102+/- 25 1070BP (95.4%) 950BP 48.0 -2A9 

SUERC-4708 81.5 - 82.5cm 
Seeds {Betula undif, Alnusglutinosa, 

Carex undif.), leaves, bud scale (undif.), 
twig fragments, coleoptera 

81.05 + / - 0.26 1688 + / - 2 5 
1690BP (15.8%) 1650BP 

1630BP (79.6%) 1530BP 
59.0 -ZA3 

SUERC-6798 104.5 - 105.5cm Wood fragment (twig undiff.) 95.71 + / - 0.24 352 + / - 20 
500BP (44.6%) 420BP 

400BP (50.8%) 310BP 
54.0 -2&0 

SUERC-4201 124.5 - 125.5cm Seeds {Carex undif; Betula undif fruits), 
bud scales (undif), coleoptera 

67.21 + / - 0.18 3203 + / - 24 3470BP (95.4%) 3360BP 574 -2&4 

SUERC-4202 151.5 - 152.5cm Seeds {Betulapendula fruits; Carex 
undif.), leaves, coleoptera 

66.03 + / - 0.16 3346 + / - 23 3640BP (95.4%) 3470BP 41.3 -2%8 

Table 7.6: Radiocarbon determinations from Barrow Moor. 



7.3.19 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.14). 

The basal part of the sequence 186-224cm contains predominantly mineral material. Organic-

rich material is present above this, with values not below 50%, except during period of 

mineral inwash between 94 — 110cm. Values for magnetic susceptibility" are generally low 

throughout the core. Values are positive at the base, with a paramagnetic enrichment 184 — 

206cm. The remainder of the core is predominantly diamagnetic, principally due to the high 

organic content. 

Magnetic susceptibility has been plotted against mineral content (figure 7.15). The samples 

generally show that samples with a higher organic content exhibit near zero or weakly 

positive values. The samples from the predominantly inorganic part of the sequence fall into 

two groups — those where susceptibility is close to zero, and those with higher susceptibility. 

This may be attributable to a different source of mineral material with paramagnetic minerals 

present at the base of the site, possibly due to the processes responsible during the initial 

sedimentation of the valley. 

- 0 

- 1 0 

- 2 0 

- 30 
- 40 
- 50 
- 6 0 

- 70 
- 8 0 

- 90 
- 1 0 0 

- 1 1 0 

120 

-130 
-140 
150 

- 1 6 0 

-170-
• 1 8 0 -

'190' 
- 2 0 0 

-210-

220-

0 10000 20000 30000 

scpa' 
20 40 60 80 100 -0.50 0.00 0.50 1.00 -0.50 0.00 0.50 1.00 -0.20 

LOI (% Loss at 550°C 
0.00 OjW 

Figure 7.14: SCP, LOI and MS analyses for Barrow Moor. 
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Figure 7.15: Plots of magnetic susceptibility (low frequency) against mineral content (LOI) of 
samples from Church Moor. 

7.3.20 Pollen and charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for Barrow Moor 

(Figure 7.16), with micro-charcoal presented as area per volume. Numerical zonation analyses 

have been used in producing zonation schemes for the pollen diagram using the program 

PsknpoU (Bennett, 1992). The method used was 'optimal splitting by information content', 

which produced 12 zones. The zones are of local significance, and have been numbered from 

the base upwards with site prefix 'BRM' for Barrow Moor. 

7.3.21 Zone descriptions. 

BRM-1 (204-191cm). 

This zone is dominated hjQuercus {c.2)5°/o),Alnusglutinosa, Tilia cordata (f.10%) and Corylm 

avellana (c.20-36%), with Ulmus and Fraxinus excelsior at lower, constant, values. Pteropsida 

monolete undiff. are high (f.50%), with low herb values, including 'Rumex acetosella type, Urtica 

dioica and Vlantago lanceolata. Cyperaceae increases towards the end of this zone. Macro-

charcoal is consistendy present throughout the zone at low values, coinciding with low values 

for micro-charcoal. 
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Barrow Moor - Taxa occurring at greater than 1 % TLP 

AD 1980±2i 
AD 1950±10I 

1070-950 BP' 

1 6 3 0 - 1530 B P ' 

3 4 7 0 - 3360 B P ' 
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Figure 7.16a: Pollen and charcoal diagram from Barrow Moor, showing taxa occurring at greater than 1% TLP. 
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Barrow Moor - Rare taxa occurring at less than 1 % TLP 
Herbs Aquatics 

AD 1980±2. 

AD 1950±10: 

735 - 665 B P ' 

1070 - 950 BP ' 

1630- 1530 B P " 

500 - 410 BP ' 

3470 - 3360 BP " 

3640 - 3470 BP . 
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Figure 7.16b: Pollen and charcoal diagram from Barrow Moor, showing rare taxa occurring at less than 1% TLP. 
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IHUVL2(191-171ca0. 

This zone is chatactedsed by the peak in Cory^j" and declines in_g»griWJ-, 

glutinosa, Tilia cordata, lietula, Cyperaceae, Pteropsida monolete undiff. and most herbs, 

whereas Frax?'««j- gJVff/Kor shows little change. Associated with d ie dse in C. is a dse in 

l^onicera and micro-charcoal values. Most taxa values return to similar values to the start of 

the zone when C. avellana declines. Macro-charcoal is lower than the previous zone, with 

sporadic occurrences, whereas micro-charcoal increases. 

BRM-3 (171 - 132.5cni). 

T. cordata type, Ulmus •and A.lnMsglutinosa decline to lower, sustained values, whereas 

increases and Corylus avellana remains at similar values to the end of the previous zone, ^mex 

acetosella type and l^onicera decline, but Vlantago lanceolata increases. Micro-charcoal values are 

lower than the previous zone, while macro-charcoal increases. 

BRM-4 (132.5-111.5cm). 

The zone contains a further decline in Tilia cordata, with associated declines mOuercus and 

and rises in yl/'ZKJ'g/wAMOfa, CoofAff afw/ikxa, Ja&e ajid 7. 

undiff. declines, whilst Urtica dioica, Ranunculus acetosella type and Plantago lanceolata increase. 

I'olypodium and Pteridium aquilinum also increase. Micro- and macro- charcoal are present 

throughout the zone at low values, with macro-charcoal temporarily peaking at 146cm. 

BRM-5 (111.5-107.5cm). 

Tilia cordata, Ulmus, A.lnusglutinosa Quercus undergo a further decline, whilst T>etula, Fagus 

sylvatica, and Salix increase. Rises are also observed in Rumex acetosella type, Vaimex acetosa type, 

Plantago lanceolata, Aster-tf^^ and ^r/gWiza-type. Large rises also occur in Poaceae, Pteropsida 

monolete undiff. and Pteridium aquilinum, whilst Poljpodium declines. Micro-charcoal values 

increase towards the end of this zone. Macro-charcoal values are higher than the previous 

zone, peaking at 122cm. 
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BRM-6 (107.5 - 82.5cm). 

and 7/?.% mcrease fcoin the previous zone, whereas (7ory/kf 

aquilimm and Pteropsida monolete undiff. decline towards the end of this zone. Urtica dioica 

values are lower, and Poaceae increases towards the end of this zone. Most other herb pollen 

show litde change. Pollen preservation is worse during this zone than those adjacent. Micro-

charcoal values are higher during this zone, whereas macro-charcoal decreases. 

BRM-7 (82.5 - 49.5cm). 

^etula and Almsglutinosa values are higher in this zone than the previous, with a decline in 

Quercus. C. avellana type values are also higher than the end of the previous zone, along with 

UrAca and Rxwg.x' type. begins to increase at the end 

of this zone. Poaceae, Pteropsida monolete undiff. and Pteridium aquilinum decline, as large 

Poaceae and A^vena-Triticum type become more frequent. Preservation is better than the 

previous zone, and micro-charcoal is at a lower, relatively consistent level. Macro-charcoal 

values are also low. 

BRM-8 (49.5 - 38.5cm). 

Fagus sylvatica increases rapidly, along with Ilex aquijolium and Calluna vulgaris, with declines in 

Quercus, ^etula and Corylus avellana. Alnusglutinosa shows litde change. Tilia cordata is now only 

present as isolated grains. Urtica dioica declines, but there is generally a rise in most herbs, 

including Filipendula, ^nunculus undiff., Rosaceae undiff, Vlantago lanceolata, Cyperaceae, 

Poaceae and Pteridium aquilinum. Some aquatics and Sphagnum also increase during this zone, 

whereas micro-charcoal declines. 

BRM-9 (38.5 - 30.5cm). 

Fagus sylvatica continues to increase, with Pinus ^Ivestris continuously present at low values 

(2%). and CoQf/yj" continue to decline, as does towards 

the end of this zone. Most herbs are at similar values to the previous zone, but the diversity 

has increased. Poaceae increases, whereas Cyperaceae declines. Aquatics, Pteropsida 

monolete undiff. and Pteridium aquilinum continue to rise, and Sphagnum decreases. Micro-

charcoal reaches its lowest value, but increases at the end of the zone. Macro-charcoal also 

increases at the end of the zone, reaches its highest value of 208 particles cm'^. 
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BRM-10 (30.5-26.5cm). 

teaches its highest values, whereas and reach their lowest, 

continues to decline, and is also at lower values than the previous zone. 

Cyperaceae teaches its highest values, with peaks also in Poaceae, f and 

Sphagnum. Micro-charcoal and CHAR values increase during this zone, and macro-charcoal 

remains high. 

BRM-11 (26.5-20.5cm). 

Pinus sylvestris mcte^sts to 25%, with an increase also observed m. Alnusglutinosa. Vagus sylvatica 

declines slightly, Quercus and Corylus avellana continuing to decline. Salix also increases 

during this zone, with a decrease in Planiago lanceolata, Cyperaceae, Poaceae and Vteridium 

aquilinum. Other herbs show little change from the previous zone. Micro-, CHAR and macro-

charcoal are liigh during this zone. 

BRM-12 (20.5 - 2cm). 

Pinus jy/m/n'j increases to its highest values, with increases also in Pietula OiuA Alnusglutinosa. 

Vagus sylvatica, Quercus and Corylus avellana values are lower than the previous zone, but no 

longer decreasing. Salix increases, coinciding with a decline in Calluna vulgaris and Ilex 

aquifolium. There are also declines in ^nunculus undiff., ^kumex acetosa type, Rosaceae undiff 

and large Poaceae. Large decreases are observed in Cyperaceae and Poaceae. Pteropsida 

monolete undiff. and Sphagnum decline, as do the charcoal values, although they both peak in 

the middle of this zone. 

7.3.22 Interpretation. 

7.3.23 Local site development. 

The high frequency o£ Alnusglutinosa in the basal layer of clays, along with Tyythrumporiula, 

Valeriana and ^nunculus undiff. suggests damp fen conditions establishing, with potentially 

some areas initially drying / desiccating during drier periods. The date for the base of this 

sequence is c. 4000 BP. The increase in MS between 186-205cm may be the result of inwash, 

coinciding with decreased LOI values. The cause for the sediment deposition may be the 
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presence of A. glutimsa in the valley bottom reducing the water f low rate and allowing 

sedimentation, or alternatively it may be the formation of a series of debris dams along the 

valley bottom by tree throw or beaver activity. The pollen and sediments present do not 

suggest that a pool was formed near the site, so it is more likely the process of wind-throw or 

natural debris dam formation was responsible for impeding water flow. The fast sediment 

accumulation rate also supports the debris dam / impeded drainage theory for site formation. 

Throughout BRM-1 to BRM-6 there are high frequencies of fern spores, particularly with 

Pteropsida monolete undiff, probably deriving from Theljpterispalustris, as there are fern 

sporangia present, which suggests that they were important in the local vegetation. 

The decrease in Alnusglutinosa in BRM-2, coinciding with the increase in Corylus avellana, may 

be due to the increase in \ocA Mjricagale, or alternatively increased wetland development, 

causing A., ghitinosa to reduce flowering due to inhibited nutrients / growing condition. 

Differential preservation and sediment focusing should not be ruled out as possible causes 

for the high A. glutinosa values in BRM-1. Coinciding with the decrease in A., glutinosa is an 

increase in Salix, Filipendula, Galium, Chenopodiaceae and LOT values, also suggesting more 

open and wet conditions and increased organic deposition and peat formation. 

During BRM-3, &3600 BP, the site becomes wetter, with standing water / pool formation 

present, shown by the increase in I'otamogeton, l^mna, Callapalustris and Symphytum. In BRM-4, 

f.3400 BP, there is an increase in large Poaceae (presumably Gljcerid), along with Lactuceae, 

Vilipendula, Chenopodiaceae 2LVA Artemisia-X^^^, suggesting more open conditions than 

previously. There is also a slow-down in the accumulation rate as indicated by the increase in 

total pollen concentration. 

:n reduces between zones BRM-8 and BRM-11, from &700 BP, 

presumably due to human interference and a reduction of the carr woodland. This coincided 

with an increase in Cyperaceae and Filipendula, perhaps attributable to decreased shading or 

increased flushing, and an increase in Sphagnum, suggesting increased acidic conditions. The 

site also becomes much wetter, with increases in Fotamogeton, Typha latifolia, Hydrocotyle vulgaris, 

Hquisetum and Osmunda. The decrease in A. glutinosa may also be attributed to coppicing, 

which may have caused a reduction in the amount of pollen produced (less catkins due to re-

growth), also causing littie shading immediately after a harvest. The wetland changes coincide 

with large changes in the dryland vegetation, particularly the increases in Fagus sylvatica and 

Finus sylvestris, which possibly also caused an increase in acidic runoff onto the site. 
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In BRM-12, fepfeseatmg appfoximmtely the most recent 100 years, there is an increase in 

with a decrease in Cyperaceae, and lL3;z««(%/kjundiff., 

suggesting the reversion back to closed conditions. This is probably attributable to the 

abandonment of the coppicing o£y4. glutinosa, allowing it to grow back and form a dense 

canopy over the site. Aquatic pollen also decreases, suggesting partial drying of the site or 

better drainage. 

7.3.24 Dryland vegetation and human activity. 

Prior to C.3550 BP the dryland around the site appears to have been wooded by a mixture of 

Tif/r'a (WijIgA;, g.x'fg/Rbr and Coofykf ayg/Kzwa and ate also very 

important in the local vegetation, whether they are situated on the fringes adjacent to the 

sample site, or are trees competing with other trees outright. Openings in the woodland are 

indicated by the consistent, though low, presence of Rumex acetosella type, Plantago lanceolata, 

[//Aca and f 

From C.3550 BP to c.3400 BP there is a decrease in both Ulmus and Tilia cordata, coinciding 

with an increase in Poaceae, Vlantago lanceolata, B^mex spp., Urtica dioica and Pteridium aquilinum. 

There are also increases in Comus sanguinea type and Ilex aquifolium. This suggests that there 

was an opening up of the woodland canopy, and increased grazing pressure, allowing the 

above taxa to flourish. 'Lovj Avena-Triticum type values would argue against intensive 

cultivation, and some of these may have been seeds deposited in coprolites by the grazing 

animals, later germinating and becoming locally established as isolated occurrences. The 

decrease in T. cordata and Ulmus continues until ^.1610 BP, when values become sporadic. 

During BRM-6, dated to between c.2450 BP and c.1780 BP, there is a period of increased 

charcoal deposition, suggestive of anthropogenic burning, which coincides with the decrease 

in Pteropsida monolete undiff., and an increase in Melampyrum and Succisa. The presence of 

low values for T. cordata and Ulmus over this prolonged period would argue against direct 

clearance, and instead possibly suggest woodland management / increased grazing as an 

alternative explanation. There is also a decrease in LOT values and a small increase in MS, 

suggestive of colluvial inwash, possibly from clearance or soil disturbance by increased 

grazing. If grazing was occurring, then the leaves of both and T. cordata regarded as 

being particularly palatable to cattle, and therefore were possibly maintained as coppice stools 

to allow direct grazing. Alternatively, damage to trees by grazing could also reduce pollen 

production. Grazing is also indicated by the increase in J. aquifolium, which can thrive under 

grazing conditions. 
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The start of BRM-7, dated f.l610 BP, contams the reduction of Tz'̂ 'a and to 

sporadic occurrences, and coincides with an increase in and This argues 

against heavy grazing after the destruction of the 71 fon/a/a canopy, which is collaborated by 

decreases in and Poaceae. Processes which could have produced the 

change to ^etula and C. avellana are coppicing and pollarding. Alternatively, the increased 

burning during BRM-6 may have coincided with woodland clearance, and then scrub 

formation in these open areas by Hetula and C. avellana. There are increases in both Urtica 

and type, although does decrease. The presence of 

I'nmula veris type: long styled, Campanula type and Teucrium also indicate more open woodland, 

and may be associated with coppice woodland. Regardless of the cause, T. cordata and Ulmus 

remained part of the dryland vegetation for a prolonged period after the initial decline. 

At the start of BRM-8, dated f.700 BP, there is a decrease in l^etula and Corylus avellana, with 

an increase in Fagus sjlvatica, Poaceae and Ptendium aquilinum, coincidental with changes in the 

local wetland vegetation. Ilex aquifolium was frequently used as a nurse tree to protect seedling 

F. sylvatica from grazing animals in recent history within the N e w Forest (Flower, 1980). The 

coincidental increase of both these taxa around this site may be due to a similar process, 

although probably not fuUy attributed to anthropogenic intervention. J. aquifolium was present 

prior to this date at similar values without the increase in F. sylvatica, and therefore 

disturbance within the woodland is probably the most important factor. The decrease in 

'Retula and C. avellana may suggest replacement, probably due to clearance, of the later by F. 

sylvatica. Ericaceae taxa increase, suggesting that heathy woods or small areas of open 

heathland were present around or near to the site. The Drivers' survey of A.D. 1787 shows : 

the presence of open heathland in close proximity to the sample site. The change in both the 

wetland and dryland communities at this same time is more than a coincidence, and is Hkely 

to be the result changes in dryland taxa. An increase in heath and F. sjlvatica woodland would 

cause an increase in acidic runoff, causing a change in the wetland community. 

As Fagus sylvatica increases throughout zones BRM-8 to BRM-11, there is an inverse decline 

in Qutrcus, in addition to the decreases in l!)etula and Corylus avellana. This may be due to the 

selective removal oiQuercus for building construction, and later for naval use. In addition, 

much of the F. sylvatica in Mark Ash Wood has been pollarded, and is therefore unsuitable for 

constructional purposes, and therefore was not removed. Instead, they needed to be 

harvested at regular intervals, ensuring that the original tree (boiling) remained in the 

woodland. The effect of pollarding upon pollen production is unknown, but may have 
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ptomoted pollen productioii if harvested at a large-enough interval. Finally, F. is 

found in close proximity to the sample site, with several trees immediately adjacent. The 

poUen signal may, therefore, be reflecting the maturing of these individual trees, rather than 

the general signal from the surrounding woodland. 

In BRM-10 and BRM-11 there is a large decrease m.Alnusglutinosa, as already mentioned, and 

this is likely to be due to increased coppicing. The charcoal signal increases, most likely due 

to charcoal production in the numerous charcoal pits in Mark Ash Wood. Although 

glutinosa was the favoured wood, the coincidental decreases in both Betula and Corylus avellana 

may indicate one, or both, of them were also used. 

Zone BRM-11 also marks the increase of ^inus sylvestris, which is likely to date from the local 

plantations planted in A.D. 1850 and A.D. 1867, with later increases in the poUen frequency 

at 20cm, linked to the A.D. 1910-1930 plantations, and a final rise at 12cm, linked to the 

A.D. 1940 and A.D. 1947 plantations. Along with the increase in I'inus sjlvestrisis the 

presence oi Abies and Picea, also coinciding with local plantations. Heath taxa decrease, 

probably due to the planting of softwood taxa where the heathland previously existed. 

Comparisons with the Drivers map and present distribution of softwood plantations do 

show some correlations, which would support this suggestion. Charcoal values are lower than 

in zones BRM-11 and BRM-12, but there is a peak coinciding with the increase in SCPs, 

dated to c. A.D. 1950. This is likely to be associated with charcoal production during the first 

and second world wars, which was used in the production of gas masks. After this levels 

charcoal values decrease again as production was no longer economically sustainable in this 

area of the New Forest. The abandonment of charcoal production, and the re-growth of the 

coppiced alder carr, resulted in a change in the wetland vegetation. The increase mAlnus 

glutinosa coincides with a decrease in herb and Poaceae pollen, which may be due to an 

increase in filtration of non-local pollen. Herbs indicative of grazing are still present, 

including Uriica dioica, Plantago lanceolata, Plantago mediajmajor and Paimex acetosella type, along 

with Comus sanguinea type, ^osa type and Ilex aquifolium indicative of both open and grazed 

woodland. 
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7.4 Gritnam Bog. 

Gritnam Bog is located within an area of ancient and ornamental woodland called Gritnatn 

Wood, located to the south-west of Lyndhurst near the setdements of Gritnam and Bank 

(figure 7.17). 

Location: SU 284068 

Underlying Geology: Plateau Gravels and Headon Beds. 
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Figure 7.17: Gritnam Wood - detail from 1:20,000 map (Ordnance Survey). Red star indicates 
sample location. 

7.4.1 Local vegetation. 

The site is located within an area of predominandy mixed ^uercus robur and Vagus ̂ Ivatica 

woodland. To the northeast are the village of Bank, and the agricultural land associated with 

both this village and Lyndhurst, utilised for a mixture of pastoral and arable practices. 

Gritnam Wood itself contains several old stands of rohur and Fqgus sylvatica, although 

there are several plantations dating f romA.D. 1750, A.D. 1800 and A.D. 1953-58. This 

distribution of old woodland and plantations is the same in Brinken Wood and Great 
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Huntley Bank to the south west. Within the open woodland, other taxa, such as Ilex 

•folium, Taxus baccata and Fraxinus excelsior are also important. 

Figure 7.18: Woodland Vegetation surrounding Gritnam Bog. Red star indicates sample location. 

To the south is HolmHU Inclosure, which contains a mixture oiQuercus, dating from A.D. 

1806-8, with later addidons of and 

spp. laricio, all dating from A.D. 1947-50. To the east, in Brick Kiln Inclosure, there are also 

later additions of Tsuga heterophylla and Picea abies and Pinus nigra spp. laricio during A.D. 1960-

1965. 

To the north, there is again a predominantly unenclosed mixture olQuercus robur&a.d Fagus 

sylvatica, but also large areas of F. sylvatica alone. Some of these are plantations, dating from 

A.D. 1750, A.D. 1850 and A.D. 1956. There area also several areas of open heathland, 

normally coinciding with mire deposits. 
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7.4.2 Local archaeology. 

There have been few prehistoric finds so far recovered in this area. There is a small 

Mesolithic flint scatter to the north, including several burnt flints. There are also the remains 

of a boiling mound near Bank. 

Figure 7.19: Local Archaeology surrounding Gritnam Bog. Red star indicates sample location. 

The majority of the archaeology probably dates from the medieval and post-medieval 

periods. There are the remains of two probable seventeenth century A.D. coppice banks to 

the south and southwest of the site, each associated with charcoal pits. There are also a 

number of charcoal pits located to the north of the site. To the east there are three former 

field banks, which include ploughing furrows spaced four yards apart. The dating of this 

field system is unclear, but is partly shown upon the Driver's 1787 map, and therefore 

probably pre-dates this. There are also the remains of an eighteenth century A.D. brick kiln 
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and clay pits within the southern field, which is also likely to post-date the original field 

system. This wooded area is now known as Brick Kiln Inclosure. In the southeast there are 

the remains of another field system, although the date of this is unknown. There are also a 

number of earthworks associated with enclosures within this area of unknown date. Around 

Gritnam, a village recorded in the Domesday Record, are a number of abandoned 

enclosures and encroachments, although the date of these is also unknown. Two linear 

feature to the north is thought to be the result of an eighteenth century A.D. landscaping 

project, initiated by the Duke of Bolton, consisting of a 'riding' linking Lyndhurst to Burley. 

7.4.3 Site vegetation (from Alcock, 1984). 

The main triangular portion of the site was a 

Sphagnum lawn, composed principally of Sphagnum 

recurvum and Sphagnum papillosum. Higher plants 

included M-olinia caerulea, Narthedum, Erica tetralix, 

Eleocharis multicaulis and Drosera rotundifolia. The 

northern area was a Schwingmoor, dominated by 

Elecocharis multicaulis, with Carex dissectum, Hypericum 

elodes, ^^nunculus flammula and Hjdrocotyle vulgaris, and 

with reduced Sphagnum cover. The southern arm was 

drained out by the ditch running along the northern 

edge of the bog and was a dry heath community. 

Figure 7.20: Gritnam Bog Site 
Vegetation (including location of 

stratigraphic survey). 

Community Description Approx % of site 

1 

2 

3 

4 

5 

6 

Wet Alder carr woodland. 

Wet fenny woodland ground flora 

Wet acidic woodland ground flora 

Flushing water community 

M-olinia / Myrica / Erica tetralix community 

Sphagnum lawn 

40% 

60% 

Table 7.7: Summary of Vegetation Communities upon Gritnam Bog (taken from Alcock, 1984). 
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7.4.4 Coring and stratigraphy. 

A sttatigrapHc survey was made along the central 

axis of Gritnam Bog. A total of seven cores were 

taken, with one intercepting transect (figure 7.20). 

The main transect is shown in figure 7.21. 

Drainage of the southern end of the site has 

resulted in the formation processes behind the 

mire obscured, though its shape of the site and 

relief suggests a similar origin to that for Barrow 

Moor. 

Depth Desciiption 
0 — 2cm: W 
2 - 9cm; Til Tb3 Sh+ 
9 — 15cm: Thi SM 
15 — 28cm: DhiShZT]iiAg+ 
28 — 34cm: Tb4 Sh+ Th+ 
34 - 77cm: TbiTh^Asi Ag+Sh+ 
77 - 79cm: Sh^Asi 
79 — 91cm: As2AgiShiGa+Th+ 
91 - 110cm: As2 DP Ga+ 
110 — 124cm: As^ Ag^ 
124 — 135cm; As' Ag3 

Table 7.8: Stratigraphic description from 
Gritnam Bog (core B). 
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Figure 7.21; Gritnam Bog main stratigraphic transect (note vertical exaggeration). See figure 7.20 
for location upon the site. Core B was selected for this study, and is described in table 7.8. 

7.4.5 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 38cm (figure 7.23). The two dating 

points have been obtained by comparison to dated curves f r o m Southern Britain (Rose, 

unpublished): 

jUkia: .AI) 1980±2 

24cm: AD 1950+10 

SCP's were no longer consistentiy present below 38cm. 
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7.4.6 Radiocarbon determinations. 

Six radiocarbon determinations were undertaken on this site (table 7). There age-depth 

relationship is shown in figure 7.22. The basal radiocarbon date (SUERC-6806) is younger 

than the dates above it, and may be the result of contamination. Alternatively, the relief of 

the profile, particularly the F-G transect, may suggest that some subsidence had occurred 

within this site, allowing the re-location of some older deposits (dates SUERC-4208 and 

SUERC-4209) to be upon. Between dates SUERC-4208 and SUERC-6797 there is likely to 

be a hiatus within the sequence. 
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75 1900 

2 2400 
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Q 

2900 

3400 
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25 50 75 
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Figure 7.22; Age-depth relationship for Gritnam Bog, incorporating six radiocarbon dates and two 
dates derived from SCP analysis. 

7.4.7 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.23). 

The basal part of the sequence 78-130cm contains predominantly mineral material. Organic-

rich material is present above this, with values increasing towards the top of the core. Values 

for magnetic susceptibility are highest at the base of the core, and near zero from 95cm 

upwards. 
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Publication 

Code 
Depth Sample Material 

Enrichment 

(% Modern + / -

l a ) 

Conventional 

Radiocarbon 

Age 

Calibrated Age 

(years BP + / - 2<j) 

Carbon content 

(% by wt.) 

8^CpDB%o + / -

0.1 

SUERC-4204 39.5 - 40.5cm 
Seeds {B^mnculus type; Bjihm type; P. 

natans-, Betula undif. fruits; Sambucus ebulusr, 
Carex undif.), leaves. Sphagnum leaves, 

coleptera 

95.94 +/- 0-29 334 +/ - 24 470BP (95.4%) 310BP 51.5 -27.3 

SUERC-4207 56.5 - 57.5cm Seeds {Carex undif.), bud scales (undif.). 
Sphagnum leaves 

94.81 +/- 0.23 429 +/- 19 515BP (95.4%) 469BP 55.4 -25.7 

SUEllC-6797 74.5 - 75.5cm Leaf fragments (undiff.), Carex nutlets 
undiff, bud scales (undiff.) 92.45 +/- 0.23 630 +/- 20 

670BP (38.3%) 620BP 

610BP (57.1%) 550BP 
47.0 -28.7 

SUERC-4208 89.5 - 90.5cm Seeds (Carex undif.), charcoal, Sphagnum 
leaves 

70.73 +/- 0.21 2792 +/ - 26 
2960BP (85.7%) 2840BP 

2830BP (9.7%) 2790BP 
54.2 -29.1 

SUERC-4209 
107.5 -

108.5cm 

Seeds {Betula undif. fruits; Carex undif.), 
bud scales (undif.), charcoal, leaves. 

Sphagnum leaves 
65.71 +/- 0.20 3386 +/- 27 

3700BP (93.5%) 3550BP 

3510BP (1.9%) 3480BP 
55.0 -33.0 

SUERC-6806 
124.5 -

125.5cm Ericaceae stem fragments 74.13 +/- 0.24 2405 + / _ 26 
2680BP(6.9%)2640BP 

2500BP (88.5%) 2340BP 
52.0 

Table 7.9: Radiocarbon determinations from Gritnam Bog. 
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Figure 7.23: SCP, LOI and MS analyses for Gritnam Bog. 

Magnetic susceptibility has been plotted against LOI (figure 7.24). The samples generally 

show that susceptibility reduces as the organic content increases, with the base containing 

paramagnetic materials, and the upper diagmagnetic. 

7.4.8 Pollen and charcoal analysis. 

Results of pollen analysis are presented as poUen percentage diagram for Gritnam Bog 

(figure 7.25), with micro-charcoal presented as area per volume. Numerical zonation 

analyses have been used in producing zonation schemes for the pollen diagram using the 

program Psimpoll (Bennett, 1992). The method used was a 'optimal splitting by information 

content', which produced 5 zones. The zones are of local significance, and have been 

numbered from the base upwards with site prefix 'GRB' for Gritnam Bog. 

188 



W 0.2 -

40 60 

LOI Content (%) 

Figure 7.24: Plots of magnetic susceptibility against mineral content (LOI) of samples from Gritnam 
Bog. 

7.4.9 Zone descriptions. 

GRB-1 (130-109cm). 

This zone is dominated hjQuercus (38%), Tilia cordata (8%) and Corylus avellana (40%), with 

Ulmus (3%), ^etula (8%) Alnusglutinosa (25%). Pinus sjlvestris is high (10%) at the base, 

but declines to trace amounts. Hedera helix, honicera, Rumex acetosa type, Rosaceae undiff., 

M-elampyrum and Centaurea nigra are important constituents. Cyperaceae is present at low 

amounts (3%), with Poaceae (f.13%), Pteropsida monolete undiff. (50-70%) and Ptendium 

aquilinum (6-11%) important constituents. Hymenophyllum is only present in this zone. Micro-

and macro-charcoal values are high throughout this zone. 

GRB-2 (109 - 87cm). 

Quercus, 'S>etula and Corylus avellana show Mttle change from the previous zone, but Tilia cordata 

type increases, •BX d̂.Alnusglutinosa\n.QXQ.2,%&s to 200%, coinciding with a stratigraphic horizon. 

Fraxinus excelsior also increases slightly, coinciding with the appearance of Vagus sylvatica, 

Viscum alba and Sambucus nigra. Cyperaceae increases, whereas Poaceae, Pteropsida monolete 

undiff. and P. aquilinum decrease, coinciding with the change in stratigraphy. Micro- and 

macro- charcoal also decrease. 
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Gritnam Bog - Taxa occuring at greater than 1% TLP 
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Figure 7.25a; Pollen and charcoal diagram from Gritnam Bog, showing taxa occurring at greater than 1% TLP. 
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Gritnam Bog - Rare taxa occurring at less than 1% TLP 
Herb 

AD 1980±2" 
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Figure 7.25b: Pollen and charcoal diagram from Gritnam Bog, showing rare taxa occurring at less than 1% TLP. 
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GRB-3 (87 - 59cm). 

Tz/fa corf/aAy, gj)C(g/K'oraiid Corŷ j" decrease, with an 

increase mQuercus and ^etula. Myricagale also becomes established, and Fagus sylvatica become 

contiimously present, altlioi:i§h still at low values (<1%). Z/kx" 

Poaceae and Sphagnum increase, while Cyperaceae, Pteropsida monolete undiff. and Pteridium 

aquilinum continue to decUne. Herb poUen increases towards the end of the zone. Micro-

charcoal values increase, whereas macro-charcoal remains at similar values to the previous 

zone, but peaks at the end of this zone. 

GRB-4 (59 - 33cm). 

Fagus sylvatica increases to c. 9%, as Tilia cordata decreases to <2%. Other tree taxa remain at 

similar values to the previous zone. Myricagale, Calluna vulgaris. Ilex aquifolium, Medera helix, 

Rumex acetosa type, Potentilla type, Plantago lanceolata, Cyperaceae and Poaceae increase. 

Pteropsida monolete undiff and Pteridium aquilinum maintain similar values to the previous 

zone, while Sphagnum increases. Micro-charcoal values decrease, while macro-charcoal values 

are at slightly higher values than the majority of the previous zone. 

GRB-5 (33 - 25cm). 

Pinus sylvestris and Fagus sylvatica increase, with declines in Ouercus, A.lnus glutinosa, Tilia cordata, 

and Cog;/*! is now present, with increases in Bwa 

Calluna vulgaris, K acetosa type, Filipendula and Potentilla type. Cyperaceae and Poaceae show 

httle change, while Pteropsida monolete undiff. and Pteridium aquilinum decrease. Micro-

charcoal values increase to their highest levels, with similar increases in macro-charcoal. 

GRB-6 (25 - 17cm). 

increases to 13%, while and decrease, andyl/qxjgZKA'MOja 

disappears. Betula and Fagus sylvatica show little change, with Carpinus hetulus andv4fgr campestre 

type now consistently present at low values. Frica tetralix and Ulex type increase, with J3. 

tetralix •a.nd H. helix incteasing at the end of the zone. Urtica dioica, Rosaceae undiff., 

Filipendula, Potentilla type and Veronica type all increase. Cyperaceae, Pteropsida monolete 

undiff., Polypodium and Sphagnum decrease, while Poaceae and Fquisetum increase. Micro-

charcoal values decrease, while macro-charcoal values are similar to the previous zone. 
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GRB-7 (17 - 2cm). 

Pinus sjlvestris and Fagus sylvatica maintain values of 10% and 22% respectively, ^etula 

increases, whereas Quercus show little overall change, although values do fluctuate between 

15% and 28%. Ma/yj disappears, while maintains low values of f. 3%. 

type and increase, while /e/nzAx' and JAx" decrease. 

Urtica dioica, Rosaceae undiff , Filipendula, Potentilla type and Khinanthus type increase, with 

Polygala present as isolated grains. Cyperaceae and Hquisetum increase, while Poaceae and 

Pteropsida monolete undiff. show litde change, and Pteridium aquilinum decrease. Micro-

charcoal values decrease. 

7.4.10 Interpretation. 

7.4.11 Local site development. 

The low frequency oi A.lnusglutinosa suggests that the base of the sequence (zone GRB-1) 

was deposited prior to the formation of an alder carr upon this site. Some ^nunculus, 

Chenopodaceae, CaryophyHaceae and Lactuceae are present in GRB-1, but at values too low 

to suggest much on-site growth. Lycopodium inundata is present at the base of the sequence, 

suggesting the presence of wet, bare areas of peaty soil. Pteropsida monolete undiff., 

probably deriving from Thelypterispalustris, was probably important in the local vegetation, 

and Potamogeton are present throughout, suggesting some areas of standing water. Within the 

basal sediments, MS values are high, and LOI low, suggesting the deposition of inorganic 

material possibly due to local anthropogenic activity, indicated by high charcoal values, or 

debris-dam / wind-throw, causing the accumulation of sandy-silt sediments. K.E. Barber 

(personal correspondence) suggests that the morphology of this site may suggest that 

slumping of the Plateau Gravels over a clay layer within the Headon Beds may have led to 

the formation of the mire. The idea of slumping certainly correlates with radiocarbon dates 

(figure 7.20) and pollen assemblage within zone GRB-2. 

In GRB-2, dated to f.3620 BP, Alms glutinosa increases, coinciding with a decrease in MS 

and increase in LOI. Pollen concentration values increase, which may suggest a slow-down 

in the accumulation rate and stabilisation of the basal deposits with on-site vegetation. 

Cyperaceae also increases, suggesting partially open conditions, whereas Pteropsida 

monolete undiff. decrease. Alternatively, the increase in _X. glutinosa coinciding with a 
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decrease in BfAy/k and charcoal values, and the older radiocarbon dates, may indicate a lens 

of older material, possibly introduced into the sequence as a result of subsidence or inwash, 

as the inorganic grain size increases (sand is present - table 7.8). This explanation may 

account for the discrepancy within the dating of the site, and the change in the local pollen 

assemblage. 

At the start of zone GRB-3 Alnusglutinosa, Cyperaceae and Pteropsida monolete undiff. 

decrease, coinciding with an increase in charcoal values. Mjricagale and Sphagnum are present 

at low values, suggesting a change in the local vegetation from alder carr woodland to a 

more open Sphagnum lawn with localised M. gale, probably with reduced overland water flow. 

From c. 490 BP, conditions become wetter, with increases in Mydrocotyk vulgaris and 

]i'otamogeton, along with Sphagnum, Chenopodiaceae and Lactuceae. These conditions prevail 

until c. AD 1950, when v4. glutinosa disappears from the site. Totentilla type, Filipendula, 

Equisetum, Cyperaceae and Ja/zx increase, suggesting a further opening up of the canopy (by 

the removal oiA. glutinosd). Pollen concentrations also decrease, indicative of a faster 

accumulation rate, due to the change from carr woodland to open, herbaceous taxa. 

7.4.12 Dryland vegetation and human activity. 

The basal section of the sequence, between f.4000 BP and &3620 BP, indicates that the 

woodland was composed predominantiy of l]lmus,Quercus, Tilia cordata and Corylus avellana, 

and was relatively open, with presence of Urtica dioica, Plantago lanceolata, Pteridium aqmlinum 

and Poaceae. There were areas that are also more shaded, indicated by the presence of 

Hymenophyllum. Charcoal values are high throughout, indicating increased human activity, 

and is coincidental with increases in Pteridium aquilinum, possibly indicating the use of 

burning to maintain some open areas, or alternatively mobile groups associated with grazing 

animals. 

Between <r.3620 BP and &2900 BP Alnusglutinosa increases, coinciding with a decrease in 

herbs, Poaceae and charcoal. This may be a result of filtration caused by the formation of a 

dense alder carr, subsidence and the introduction of older material, or human disturbance 

within the surrounding woodland and the mire. From c.2900 BP Tilia cordata and Ulmus 

decrease in values, with an associated reduction in Corylus avellana, but an increase in Betula 

and charcoal values. These declines occur over a period of f.2400 years, and therefore 

cannot be attributed to direct clearance. LOl values continue to increase, with only small 

fluctuation in MS, suggesting no coUuvial deposits from areas that were cleared. There is an 

194 



inctease in taxa associated with open areas, such as spp. 

type and f and taxa associated with grazed woodland, such as type, 

and As suggested for the Battow Moor 

sequence, this may be the result of increased grazing pressure, and the selection of Ulmus 

and Tilia cordata for leaf fodder, possibly being coppiced to increase their yield. l!)etula and 

heathland taxa also increase, which may be the result of clearance and soil deterioration, or 

on-site vegetation, due to the reduction ofy4, glutinosa. There is also an increase m^Avena-

Triticum type grains, which may be associated with local cultivation. Clearance would have 

also been necessary to build the local setdements at Gritnam and Bank. Grimam is recorded 

in the Domesday Book, and is though to probably have originated during the Anglo-Saxon 

period. The presence of cultivation and local modification / management of the woodland 

from (7.2900 cal. BP may suggest an earlier initial occupation date, preceding the 

establishment of Gritnam and Bank. The current radiocarbon dates suggest that this 

sequence may contain a hiatus between SUERC-4208 (90cm) and SUERC-6797 (75cm) 

(figure 7.20). Due to the decrease in accumulation rate between these two samples, it is not 

certain whether the construction of Gritnam is reflected in the Gritnam Bog sequence. 

At the start of zone GRB-4, dated to c.490 BP, Fagus sylvatica begins to increase, with Ulmus 

reduced to low levels, and Tilia cordata continuing to decline. The increase in Vagus sylvatica is 

associated with a decrease in both charcoal and Fraxinus excelsior, in addition to Tilia cordata. 

Reasons for this initial increase could be the selective removal oiOuercus, as there is a slight 

decrease at this level, in addition to the other tree taxa decreasing, removing competition 

and a l l o w i n g Tagus sylvatica to compete for nutrients, light and canopy space. The increase in 

taxa such as and Poaceae may suggest increased 

disturbance, which often precedes the initial expansion of Fagus sylvatica. Further expansion 

in Fagus sylvatica occurs at r.390 cal BP, which may be associated with further local 

disturbance and increased hardwood plantations in the vicinity of the sample site. 

Tinus sylvestris begins to increase at the start of zone GRB-5, but values are low, suggesting 

that plantations were never close to the site, as indicated in figure 7.17. Along with the 

increase in P. sylvestris are increases in Malus sylvestris and Sedum type, indicative of open 

woodland. There are also increases in type, Taxwj" and 

sanguinea type, indicating a diversification in the types of woodland trees present. Calluna 

vulgaris and Frica tetralix increase, suggesting an expansion of heath, along with increases in 

Salix, all of which may be a local response to the removal oi Alnusglutinosa. Charcoal peaks, 

coincide with the declines in both Corylus avellana and glutinosa, which may be due to 
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cleatance and buming, or complete removal for charcoal production. As 

increases, there a decrease mOuercus, but this is more likely to be due to natural competition 

than selective removal for construction. From c. A.D. 1950 there is an increase in [7/gx type 

and E. tetralix, which may be indicative of some local heatli formation, and continued high 

grazing pressure, with increases also in UfAca although and f 

aquilinum decrease. This may also be associated with the increase in conifer plantations, 

which expand from this date. 
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7.5 Cranes Moor. 

Cranes Moor is located an area of heathland known as Kingston Great Common National 

Nature Reserve, on the western side of the setdement of Burley (figure 7.26). The site forms 

part of the largest mire complex within the New Forest. 

Location: SU 190020 

Underlying Geology; Plateau Gravels, Headon Beds and Barton Sands, with Barton Clay 

on its western side. 
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Figure 7.26: Cranes Moor - detail from 1:20,000 map (Ordnance Survey). Red Star indicates sample 
location. 

7.5.1 Local vegetation. 

The area contains extensive mire deposits. The local woodland is dominated by Phus 

sjlvestris, with plantations recorded from AD 1850, 1880 and 1949 locally, but the majority is 

from natural seed regeneration. To the north, at Vales Moor, P. sjlvestris was planted AD 

1965, whereas south in Durhill Inclosure, they date from after AD 1900. To the east, along 

the ridge joining Burley Beacon, Coffins Holms and Castle Hill, there are old stands (pre 

AD 1850) o{Quercus robur-^d Fagus sylvestris, the later having been frequently pollarded in 

the past. There is also some isolated coppiced robur u^on the central sand islands within 
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Cranes Moor. Much of the local surrounding area is comprised of heathland with. 

pendula forming some localised scrub. On the eastern and western edges there are 

agricultural holdings undertaking both arable and pastoral farming. There are also some 

small grass lawn areas to the southeast near Slap Bottom. 

€ r 

Figure 7.27: Woodland Vegetation surrounding Cranes Moor. Red Star indicates sample location. 

7.5.2 Local archaeology. 

There is a possible prehistoric inhabitation site to the east of Cranes Moor, located upon a 

knoll and containing many worked flints. There are also a number of round barrows located 

across the valley, but no recorded boiling sites. The main prehistoric feature of the area is 

the Iron Age hill fort of Castle Hill, located to the northeast of the site. There are, however, 

no associated Iron Age features or remains so far located in the valley bottom. 
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Figure 7.28: Local Archaeology surrounding Cranes Moor. Red Star indicates sample location. 

The majority of remains from this area are associated with post-medieval bee gardens, pillow 

mounds and field boundaries. Records for the presence of bee gardens in this area are 

known to date back to A.D. 1635, but may be much older in origin. The field system to the 

west of Cranes Moor is though to have been constructed in A.D. 1715, and is known to 

have been used for arable agriculture in A.D. 1730, prior to its abandonment by A.D. 1793. 

To the west there are a number of earthworks, which may be associated with the 

construction of the bee gardens. Adjacent to Castle Hill there is an earthwork of unknown 

date, which has been associated with an enclosure, and may be comparable with the dated 

field system to the southwest. To the south of the site is the remains of the original 

Southampton to Dorchester railway line, opened in A.D. 1847 and closed in A.D. 1964. 
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7.5.3 Site vegetation (From Alcock, 1984). 

The main central area of the site is a wet and well developed Sphagnum lawn classified as 

community 6. The Sphagnum lawns are split into two catergories: Hummocks and Lawn (type 

A) and Hollows (type B). Type A predominantly consists of Sphagnumpapilosum, with a 

number of other also present, such as J. J. J. J. 

and J. and 

angustifoUum are abundant throughout and Drosera rotundifoRa consistently present at low 

cover, and Mjricagak is frequent. The distribution of Hhjnchopora alba is variable, being 

absent from large areas of the Sphagnum or at reduced cover and being abundant in other 

areas — e.g., as a band along the northern edge of the bog and to the south and east of the 

most easterly of the three central islands. In parts of this community Schoenus nigricans is 

frequent, mainly as a band along the northern edge, but also in other patches scattered 

throughout. In other parts Cirsium dissectum was frequent. 

500m 

t 
Figure 7.29: Cranes Moor Site Vegetation (including location of stratigraphic survey). 

Type B lies intermixed with type A in some abundance. The vegetation of the hollows was 

dominated by E. with 

aW Car ex over and J. However there are 

larger pool areas of Type B to the south of the central island and in the north-east portion 

of the site. Here the pools are large (up to 5m x 8m) and lie in more or less regular rows, and 

were obviously cut in the past by man. The pools to the south of the island were similar in 

species composition to that just described but also had Anagallis tmdla and the rare Carex 
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limosa^'^s present in some of them. Those in the north-east were sparsely vegetated with 

Eriophorum, and J. auriculatum was usually present around the edges, also with, very rarely. 

In parts of Type B there was obvious water movement through channels amongst the 

Molinia and Sphagnum pp. and the swaying Votamogeton leaves betrayed the movement. In 

such channels and nearby was found Utricularia minor. At the western end of the bog these 

channels fanned out into an area further classified as Type B. This was a species poor 

community dominated by Uriophomm angustifolium with /. acutiflorus and with occasional 

Hquisetum fluviatile, E. palustre and Menjanthes trifoliate, and varying amounts of bare peat (5 — 

To the south of the central channel at the western end of the bog were other areas classified 

as community 5 dominated by Molinia caerulea, but with Calluna vulgaris. Erica tetralix and 

M.yricagak also abundant and variable amounts of Juncus acutiflorus. Here the Sphagnum cover 

was low and composed of J. palustre and S. recurvum. 

Community Description Apptox % of site 

1 Wet Alder cart woodland. 

2 Wet fenny woodland ground flora 

3 Wet acidic woodland ground flora 

4 Flushing water community 

5 MoHnis / Myrica / Erica tetralix community 10% 

6(A) Sphagnum lawn — Type A Hummocks and Lawn 55% 

6(B) Sphagnum lawn — Type B HoUows 10% 

Wet heath transition community 15% 

Table 7.10: Summary of Vegetation Communities upon Cranes Moor (taken from Alcock, 1984). 

7.5.4 Coring and stratigraphy. 

A stratigraphic survey was made within the eastern section of Cranes Moor, named by 

Seagrief (1960) as Sphagnum Bog, A total of sixteen cores were taken, with one intercepting 

transect (figure 7.30). Both transects are shown in figure 7.29. Peat extraction has been 

suggested by Clarke & Barber (1987), and therefore the site was surveyed in order to obtain 
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Depth Description 
0 - 28 cm: W S h i 
2 8 - SOcm; Sh3 W 
80- 94cm: Th2 Tbi Shi 
94- 107cm: W S h z 
107 — 133cm Th? Tb ' Shi 
133 - 332cm W 
332 — 346cm Sh3 Tb' Th+ 
346 — 360cm Tb-t 
360 — 383cm W T 1 + 

383 — 397cm Tb^ 
397 — 404cm s y TP Tb+ 

Table 7.11: Stratigraphic description 
from Cranes Moor (core J). 

the longest, most intact, early to mid Holocene 

record. The basal 'Nivea' layer, identified by Seagrief 

(1957) and Barber and Clarke (1987) was located only 

in the base of cores taken from the northern section 

of Sphagnum Bog adjacent to the sand causeway 

(cores O and P).Core J was selected for sampling as it 

was located upon a raised area of the mire (cores J, K 

and M), and contained the longest record of 

uninterrupted compacted Sphagnum. 
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-4 

D G H K 

10 20 30 40 50 60 70 
Length of Transect (m) 

80 90 100 110 

Figure 7.30a: Cranes Moor main stratigraphic transect (note vertical exaggeration). See figure 7.29 
for location upon the site. Core J was selected for this study, and is described in table 7.11. 
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Figure 7.30b: Cranes Moor main stratigraphic transect (note vertical exaggeration). See figure 7.29 
for location upon the site. Core J was selected for this study, and is described in table 7.11. The unit 
shown in the base of cores O and P is the 'Nivea' layer identified in the study by Barber & Clarke 
(1987, 40) as proto-imoglite allophone. 

7.5.5 Sphetoidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 24cm (figure 7.32). The two dating 

points have been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

6cm: AD 1980±2 

20cm: AD 1950+10 

SCP's were no longer consistently present below 24cm. 

7.5.6 Radiocarbon determinations. 

Eight radiocarbon determinations were undertaken on this site (table 7.12). SUERC-5246 is 

an age reversal, which may be related to its location within a 'pool' layer. Although the 

samples were washed and sieved repeatedly, the presence of algal material may have resulted 

in the erroneous young date. Based upon the other radiocarbon dates below 70cm, the 

average site accumulation can be estimated as 0.07cm yr"\ Between SUERC-6796 and 

SUERC-5243 there is a hiatus present, which is Hkely to be the result of the peat extraction. 
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The location of the hiatus is Kkely to exist around 80cm at the boundary between zones 

CRM-6 and CRM-7, indicated by a large change in the local vegetation and the decline in 

- 1 0 0 

1900 

_ 3900 Q_ m 

S 5900 

o 7900 

9900 

11900 4 

# • 
• Radiocarbon Dates 

• SCP 

0 50 100 150 200 250 300 350 400 

Depth (cm) 

Figure 7.31: Age-depth relationship for Cranes Moor, incorporating eight radiocarbon dates and 
two dates derived from SCP analysis. 

7.5.7 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.32). 

The organic content of the core does not fall below 50% throughout the entire core. There 

are temporary decreases in the organic content between 382-398cm, 222-240cm, 190-

206cm, 67-80cm and 20-38cm, probably through increased runoff and flooding causing 

deposition of fine inorganic material. Values for magnetic susceptibility are low, with the 

main positive increases between 25-100cm and 230-340cm.This may be a result of inorganic 

inwash, organic material present, or water content. Magnetic susceptibility has been plotted 

against mineral content (figure 7.33). The samples show little correlation between 

susceptibility and organic content, suggesting that the majority of material in the core is 

diamagnetic. 
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Publicat ion 

Code 
D e p t h Sample Material 

'̂*C Enr ichment 

(% M o d e m + / -

Id) 

Convent ional 

Radiocarbon 

A g e 

Calibrated A g e (years 

B P + / - 2 a ) 

Carbon content (% 

by wt.) 

8^CpDB%0 + / -

0.1 

SUERC-6796 45.5 — 46.5cm Callma vulgaris leaves monocote (undiff.) 
leaves 96.61 + / - 0.37 277 + / - 30 

440BP (51.0%) 350BP 

340BP (41.0%) 280BP 

170BP (3.5%) 150BP 

41.0 -27.4 

SUERC-5243 79.5 — 80.5cm Sphagnum leaves & Stems 53.85 + / - 0.21 4972 + / - 31 
5860BP (2.9%) 5830BP 

5750BP (92.5%) 5600BP 
43.8 -26.3 

SUEllC-5244 
139.5-

140.5cm 
Sphagnum leaves & Stems 47.38 + / - 0.22 6000 + / - 37 6940BP (95.4%) 6740BP 4&2 -27.5 

SUERC-6802 
179.5-

180.5cm 
Sphagnum leaves <& Stems 44.05 + / - 0.22 6585 + / - 39 7570BP (95.4%) 7420BP 27.0 -25.9 

SUERC-5246 
229.5 -

230.5cm 
Sphagnum leaves & Stems 48.64 + / - 0.21 5790 + / - 34 6670BP (95.4%) 6490BP 54.7 -27.6 

SUERC-6803 
269.5 -

270.5cm 
Sphagnum leaves & Stems 37.36 + / - 0.22 7909 + / - 47 

8980BP (28.1%) 8820BP 

8810BP (67.3%) 8590BP 
20.0 

SUERC-5247 
327.5 -

328.5cm 
Sphagnum leaves & Stems 33.87 + / - 0.22 8698 + / - 53 

9890BP (3.8%) 9840BP 

9830BP (91.6%) 9540BP 
51.5 -27.5 

SUERC-6805 
399.5-

400.5cm 
Sphagnum leaves Stems 31.80 + / - 0.23 9204 + / - 57 10520BP (95.4%) 10240BP 38 -23.6 

Table 7.12: Radiocarbon determinations from Cranes Moor. 
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Figure 7.32: SCP, LOI and MS analyses for Cranes Moor. 
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Figure 7.33: Plots of magnetic susceptibility against mineral content (LOI) of samples from Cranes 
Moor. 
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7.5.8 Pollen and charcoal analysis. 

Results of pollen analysis are presented as poUen percentage diagram for Cranes Moor 

(figure 7.34), with micro-charcoal presented as area per volume. Numerical zonadon 

analyses have been used in producing zonation schemes for the poUen diagram using the 

program PsimpoH (Bennett, 1992). The favoured method used was a 'optimal splitting by 

information content', which produced seven zones. The zones are of local significance, and 

have been numbered from the base upwards with site prefix 'CRM' for Cranes Moor. 

7.5.9 Zone Descriptions. 

CRM-1 (402 - 329cm). 

Vinus sylvestris (15-50%) and Corylus avellana (40-67%) are the dominant taxa, with Ulmus and 

Quercus also present. Calluna vulgaris increases in the upper half of the end of the zone, with 

an increase in Equisetum and micro-charcoal at the end of the zone. Betula is present at c3%. 

Herb poUen present sporadic occurrences, including Urtica dioica, Rumx acetosa type, 

Saxifraga oppositifolia type, Rosaceae undiff. and Filipendula. Macro-charcoal is present 

throughout the zone, with the highest values between 360-388cm. 

CRM-2 (329 - 269cm). 

Vinus sylvestris decreases to less than 16%, with an increase m. Quercus and Calluna vulgaris. 

Ulmus values are the same as the previous zone, with Betula increasing towards the end of 

the zone. Vteridium aquilinum is constantly present at f..2%, with micro-charcoal peaking at 

the beginning of the zone, with constant levels for the remainder of the zone. Macro-

charcoal also peaks at the beginning of the zone, coinciding with micro-charcoal, and is then 

sporadic in occurrence until the end of the zone where it increases. Hedera helix is present 

sporadically, with Urtica dioica, Rosaceae undiff and Melampyrum increasingly present at low 

values. 

CRM-3 (269 - 229cm). 

Vinus sjlvestris decreases again during this zone, with values temporarily dropping below 5% 

between 242-252cm. and increase, with at its 

empirical limit at the start of the zone. Herb pollen increases sHghdy to f.5% TLP, with 
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Cranes Moor - Taxa occurring at greater than 1% TLP 

AD 1980±2-

ADigs&̂ w-

4WO-150BP' 

5750 - 5600 BP-

6940-6740 BP-

7560 - 7420 BP-

6670-6490 BP' 

8980-8590BP-

9830 - 9540 BP' 

10520-10240 BP-

Shrubs & Ckmbers Charcoal 
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CRM-? 
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Figure 7.34a: Pollen and charcoal diagram from Cranes Moor, showing taxa occurring at greater than 1% TLP. 
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Cranes Moor - Rare taxa occurring at less than 1% TLP 

AO 1980±2. 

ADl95&̂m̂  

4W0-150BP. 

5750-5600 BP-

6940 - 6740 BP-

7560-7420 BP-

6670-6490 BP-

8980 - 8590BP-

9830 - 9540 BP-

10520-10240 BP-

, ^ ^ cr (y y v 

CRM.7 

CRM̂  

CRM-5 

CRN&4 

CRM'S 

CRM.2 

as CRM-I 

% TLP Ex^/nus pWnos^Mynca ga/^Ericaceae, Cyperaceae, Aquatics & Spores 

Figure 7.34b: Pollen and charcoal diagram from Cranes Moor, showing rare taxa occurring at less than 1% TLP. 
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yrxw peakiiig at 262cm and 242cm, coiacidmg with peaks id micro- and macro-

charcoal. Macro-charcoal reaches its highest values of 263 particles cm'̂ . f 

reaches 5% at 250cm. 

CRM-4 (229 - 129cm). 

Pinus sylvestris is reduced to less than 1%, with A.lnusglutinosa reaching its rational limit at the 

start of the zone. Calluna vulgaris decreases, with Tilia cordata, and Fraxinus excelsior TA 190cm. 

Myrica gale is also present during the middle of this zone, and Erica tetralix is now present at 

low levels. Herb pollen is at lower levels (less than 2% TLP) than the previous zone, 

although there are low values of Planiago lanceolata and Bjimex acetosa type throughout the 

zone. lAelampymm only occurs as a few isolated grains. Pteridium aquilinum increases in the 

later half of the zone, with micro-charcoal present throughout, but decreasing towards the 

top of the zone. Macro-charcoal is present mainly between 138-152cm, 158-178cm and 206-

220cm. Sphagnum spores peak in the upper half of the zone. 

CRM-5 (129 - 79cm). 

Corylus avellana decreases in this zone to f.25% TLP, coinciding with increases in Betula, 

Quercus, Tilia cordata and Fraxinus excelsior. Herb poUen increases to ~4% TLP, including 

increases in the occurrence of P. lanceolata, Melampyrum, Rumex acetosella type and Urtica dtoica. 

Erica tetralix and Calluna vulgaris are at increased values. Micro-charcoal increases, compared 

to the previous zone, as do values of Polypodium, Equisetum and Myrica gale. Macro-charcoal is 

present at 84cm, 108cm and 118cm. 

CRM-6 (79 - 21cm). 

At the base of this zone Ulmus decreases by 5% to 1% TLP, along with decreases hiOuercus 

and Fraxinus excelsior, with Tilia cordata decreasing 10cm above this boundary. Corylus avellana, 

and .Enta increase, along with f a n d 

Pteridium aquilinum decreases in the first half of the zone, then increases and is constant at 

3% from 48cm upwards. Micro-charcoal peaks at the beginning of the zone, with high 

values for much of the zone, although there is a decrease between 48-68cm. Macro-charcoal 

is present throughout much of the zone, with values up to 34 particles cm"̂ . Herb pollen 

peaks at the beginning of the zone. 
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CRM-7 (21 - 2cm). 

f i s ptesent at values around 40%, with an increase in 5gA//2 and 

Fr&xzWj (.x-fg/oor. Tir/Sfa cor̂ A; and Cory/Kj are at lower 

values to the previous zone. Shrub pollen (mainly from C avelland) is significantly lower 

(decrease of 20%). Herb pollen increases to values around 10%, with peaks in Rumex 

type and f i s lower than the previous zone, whereas 

Erica tetralix is higher. Poaceae and Ophioglossum peak during this zone. Pteridium aquilinum is 

at similar values to the previous zone, whereas micro- and macro- charcoal values peak at 

the beginning of the zone, then decrease to low levels. This peak is larger when the CHAR 

data is incorporated. 

7.5.10 Interpretation. 

7.5.11 Local site development. 

Caltha type is present at the base, along with Saxifraga oppositifolia type and Filipendula, 

although at low values, suggesting local water movement, probably within streams. Pinus 

sylvestris is dominant, and was probably locally abundant adjacent or upon the site, with 

Equisetum also locally important. Two major burning events are found at the base of zones 

CRM-2 and CRM-3, associated with changes in dryland taxa (see below), particularly P. 

sylvestris, but also with decreases in the abundance of Equisetum, and temporary increases in 

Cyperaceae. Calluna vulgaris!?, present throughout, which may be associated with adjacent 

heathland or on-site vegetation. The presence of Ulex type and Erica tetralix from c.8200 cal. 

BP, in association with C. vulgaris!^ Kkely to be associated more with marginal or dryland 

heath communities. Other wetland taxa that become locally important include Myricagale, 

A.lnusglutinosa. Ranunculus undxii. and Brassicaceae undiff. also at c.8200 cal. BP, again 

probably associated with marginal growth and flushing rather than actual on-site growth. 

The local vegetation undergoes another change at the base of zone CRM-6, dated to f.5680 

cal. BP and associated with the decline in Ulmus. Equisetum becomes scarce, whereas taxa 

such as Caltha type, Scutellaria type and Ranunculus repens type increase. This transition is Kkely 

to represent the hiatus within the sequence. Re-growth is associated with increases in 

Chenopodiaceae, and suggesting regrowth in wet 

areas of bare peat and fen conditions, probably associated with flushing and the presence of 

pools of standing water. 
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7.5.12 Dryland vegetation and human activity. 

Corylus avellana and I'inus sylvestris are dominant between c. 10,400 cal. BP and ^9650 cal. BP, 

with and̂ ^̂ gr̂ xj" also locally important, f . and C. are inversely linked, 

with increases in one taxa corresponding with a decrease in the other. This may be a result 

of the pollen sum, and hence FagerUnd effect, but it may also effect local burning events, as 

the main decreases in P. sykestris correspond with an increase in charcoal values. 

At C.9650 cal. BP Ukx type is present and may be related, in conjunction with the presence 

of charcoal, increase in MS and Calluna vulgaris, as possibly indicating small heathland areas 

and some soil erosion or inwash of burnt minerals (although LOI remains high), possibly a 

precursor to the present heathland observed today. The presence of the 'Nivea' layer within 

parts of Cranes Moor may also support early podzoMsation and heath formation. Taxa such 

as Ba/mex acetosa type and Urtica dioica are also present throughout, yet are only at low values. 

Owing to the size of the site, it is unlikely that small clearances would be easily recognised in 

this sequence, but the presence of increases in charcoal are suggestive of burning within the 

catchment area, and hence the creation of openings. 

At 264cm, estimated as f.8800 cal. BP, there is another large peak in charcoal values, 

coinciding with a peak in Melampjrum, increases in U. dioica and Pteridium aquilinum, and an 

initial increase in A.lnusglutinosa. This may indicate human intervention, and a possible 

further expansion of heathland development. Alternatively, both of the main peaks in 

charcoal at &9650 cal. BP and &8800 cal. BP coincide with increases in Cyperaceae and a 

decrease in Hquisetum. This may therefore indicate more local burning, although the role of 

anthropogenic activity is unclear. Deliberate burning to promote new growth may have been 

a favoured activity, as it also encourages visitations by grazing herbivores and wildfowl. 

There are, however, no major changes in the local vegetation, and the corresponding 

decreases in P. sylvestris type at both these events suggests a larger scale occurrence of 

burning, owing to the large source area over which Firms sylvestris may have been present. 

From f.8200 cal. BP there is an expansion mA.lnusglutinosa, preceded by the final decrease in 

Pinus sylvestris and a peak in charcoal and Melampyrum. This may be the result of localised 

burning of P. sjlvestris and local succession / increased competition fcom^. glutinosa. Calluna 

vulgaris and Pteridium aquilinum decrease around this boundary whilst charcoal values remain 

high until c.llOO cal. BP. Erica increases during this burning event, Melampyrum 

and C. vulgaris remain low, indicating either a change in the local heathland vegetation, or a 
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change in the pollen source area, caused by the on-site, or marginal woodland. 

There are also increases in fon/a/a and Fn/xrW;- although values remain low, 

suggesting arrival of these taxa but very Htde expansion. F. begins to increase from 

f.7630 caL BP and 71 fWaAz from f.7500 caL BP. The expansion of these two taxa 

correspond with a small decrease in BgAy/2 and slight increases in typG, 

afg/oj-a type and f . all of which may be indicative of open 

areas and possibly human interference / modification. 

From f.6840 cal. BP there is a slight increase in charcoal, and larger increases in Etica tetralix, 

type, type, Poaceae and 

I'teridium aquilinum, indicative of increased open areas and human manipulation, including 

some isolated burning. Corylus avellana decreases, corresponding with increases in Tilia cordata 

type, ¥raxinus excelsior TLUA. Quercus, suggesting modification within the woodland, or 

increased competition and partial marginaHsation of C. 

The main event observed in the pollen diagram is associated with the boundary between 

zones CRM-5 and CRM-6, dated at f.5680 cal. BP The main change in the woodland canopy 

is associated with the large decline in Ulmus, and also decreases in Tilia cordata, Fraxinm 

excelsior zxid Quercus, with an expansion of Corylus avellana. Erica ciliaris. Erica tetralix and 

Calluna vulgaris all increase across this boundary, in association with a large increase in 

charcoal values, suggesting larger scale heathland development. Melampyrum peaks during the 

decline in Ulmus, with Pteridium aquilinum increases in conjunction with increases in the 

charcoal values. This is highly suggestive of human intervention associated with the decline 

in values, and also associated expansion in heathland formation. Unfortunately it is 

also very likely that this boundary also coincides with a hiatus within the sequence, and 

therefore the difference in the surrounding landscape is a comparison between the mid-

Holocene and post-medieval period after peat extraction has ceased. 

The increase in Pinus sylvestris type. Vagus sylvatica, Poaceae and Ophioglossum coincides with a 

sharp decrease in Ulmus, A.lnusglutinosa and Corylus avellana. This is likely to be a result of 

local clearance, or landscape modification, prior to the local Pinus sylvestris plantations and 

natural seed dispersal. This change in the local vegetation is likely to have affected local 

hydrology and runoff, leading to a change in local mire vegetation. The peak in CHAR 

values could also indicate that there had been a large burning event in the area, either related 

to the local heathland or mite prior to the expansion of P. sylvestris. It is also possible that the 

re-estabHshment of on-site vegetation growth could have been fragmentary over time, 
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leading to periods of stasis in sediment accumulation. This could imply that the increases in 

f . fy/cgfAzj and F. ma.y not be related to tbeir actual expansion, but tathet only that 

recorded within the site. Quercus and F. sylvatica are present, with the pollen probably being 

principally derived from the ridge to the east of the site. Vlantago lanceolata and Poaceae 

values are higher than previously in the sequence, whereas heathland taxa show very little 

difference, also suggesting that the modern signal from the heathland is similar to that of the 

past, and may have its origins from the Mesolithic, possibly as early as (7.9650 cal. BP. 
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7.6 The Noads Bog. 

The Noads Bog is located on the eastern side of the New Forest in close proximity to the 

settlement of Dibden Purlieu (figure 7.35). The site is located in an area of heathland with 

local plantations and some small patches of ancient woodland. 

Location: SU 398062 

Underlying Geology: Plateau Gravels and Barton Sands. 
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Figure 7.35: The Noads Bog - detail from 1:20,000 map (Ordnance Survey). Red star indicates 
sample location. 

7.6.1 Local vegetation 

The site is set within predominantly open heathland with some Hetulapendula scrub, 

surrounded by mixed plantations, natural woodland stands, and valley bottom mires, many 

of which have been drained. There are four main plantations: Dibden Inclosure to the east, 

with King's Hat Inclosure, Crabhat Inclosure and Foxhunting Inclosure to the south west. 

Dibden Inclosure was planted in A.D. 1961, and principally comprises of 'Pinus sjlmtris and 

Vims nigra spp. laricio, with Vagus sylvatica and Quercus spp. also important. There are also 

lesser amounts of iMrix decidua, l?seudotsuga men'i^esii and I'icea sitchensis present. 
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King's Hat Inclosure contains a mixture of ^uerfus planted during A.D. 1843-1890. Pirns 

sjlvestris dates from A.D. 1870-1945, with Tsuga heterophylla dating from A.D. 1941 and A.D. 

1965, and P. abies from A.D. 1965. Crabhat Inclosure contains a mixture of Pinus sylvestris 

and Pinus nigra spp. laricio, dating from A.D. 1924, A.D. 1950 and A.D. 1980. Within 

Foxhunting Inclosure, there is Quercus dating from A.D. 1840-1880, Pinus niffa spp. laricio 

from A.D. 1969 and Quercus and Vagus sylvatica from A.D. 1843-1890. 

Figure 7.36: Woodland Vegetation surrounding The Noads Bog. Red star indicates sample location. 

To the south of the sample site there is an area of mixed Quercus and Fagus sylvatica woodland 

around the Noads, which also includes some stands of Tilia cordata within it. There are also 

some Quercus and Pinus sylvestris stands upon the heathland of various dates. To east beyond 

Dibden Inclosure is the settlement of Dibden Purlieu, which contains predominantly 

housing, although there are some agricultural holdings, mainly for pastoral purposes. 
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7.6.2 Local archaeology. 

There are few archaeological finds in this area, and those present are principally from the 

Bronze Age. These are boiling mounds and round barrows to the south of the site, with 

none to the north. Other finds in the area include two inclosures and another two 

earthworks of unknown origin. The earthwork to the south is thought to have been a 

medieval pastoral enclosure, whilst the one to the northwest is thought to have been 

associated with peat digging. 

Figure 7.37: Local Archaeology surrounding The Noads Bog. Red star indicates sample location. 

7.6.3 Site Vegetation (from Alcock, 1984). 

The bulk of the site was a very wet Sphagnum lawn classified as community 6, composed 

mainly of S. papilosum and S. recurvum with some S. cuspidatum in still wetter parts. Jiriophorum 

angustifolium was abundant and occasionally dominant, together with abundant ULrica tetralix, 
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Molinia caeruka and scattered M. gale. East of the fence line this cominunity became drier and 

was transitional to a wet heath community at the upper (western) end of the bog. 

Immediately below the track 

which crosses the bog, there is a 

small area of dry heath that has 

established as a result of the 

nearby drainage ditch. This soon 

gives way to bog community 6 

again, but here the Sphagnum lawn 

is less obvious and with a 

pronounced hummock / hollow 

complex. 

Figure 7.38: The Noads Bog Site Vegetation 
(black circle marks sampling location). 

again dominates the hollows, whist IS^arthecium ossifragum and lAolinia caemlea occupy the 

hummocks, also with some Urica tetralix. The Sphagnum cover is reduced. 

Moving west there is a further drier area classified as community 5, where Molinia caerulea. 

Erica tetralix and Calluna vulgaris are more abundant and the area has been invaded by Juncus 

acutiflorus. Then there is a further area of community 6 which reverts again to community 5 

at the extreme eastern end of the bog and on a short north-eastern promontory. This 

community is transitional to the adjacent wet heath. There is also a small area of Salix / 

Betula woodland at the eastern end. 

Community Description Approx % of site 

1 

2 

3 

4 

5 

6 

Wet Alder carr woodland. 

Wet fenny woodland ground flora 

Wet acidic woodland ground flora 

Flushing water community 

Molinis / Myrica / Erica tetralix community 

Sphagnum lawn 

25% 

75% 

Table 7.13: Summary of Vegetation Communities upon The Noads Bog (taken from Alcock, 1984). 
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7.6.4 Coring and stratigraphy. 

The core was taken to the west of the causeway 

crossing the centre of the mire (figure 7.38). 

Coring was undertaken within to locate the 

deepest sediment sequence, as much of the 

surface seemed to have been disturbed by 

cutting and drainage. 

7.6.5 Spheroidal carbonaceous particles. 

Depth Description 
0 — 4cm: W Tb» DW Sh+ 
4 - 14cm: Thi Dh> DP Shi 
14 — 25cm: Dh2 Thi SW 
25 — 36.5cm: S F Thi Dhi Tb+ 
36.5 — 45cm: 
45 — 52cm: As'* Sh+ Ag+ 
52 — 61cm: W Shi ^gi Gal 
61 — 71.5cm: Sh2 Th' Dh« Ga' 
71 .5-77cm: Sh2 Dhi DP Th+ 
77 — 89cm: Sh2 Thi Ag' Ga+ 
89 — 103cm: DP Sh^ As) Agi G2+ 
103 - 107cm: As-^Ag^ 
107 - 125cm: As^ Ag' 

Table 7.14: Stratigraphic description from 
The Noads Bog. 

SCP concentrations have been estimated for the upper 48cm (figure 7.40). Two dating 

points has been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

28cm: AD 1950±10 

SCP's were no longer consistently present below 46cm. 

7.6.6 Radiocarbon determinations. 

Six radiocarbon determinations were undertaken on this site (table 7.15; figure 7.41). Two 

dates, SUERC-4221 and SUERC-4710 are suspected as being too old, and may be the result 

of in-wash of older material. Local slope erosion and re-suspension of organic material from 

elsewhere in the catchment, and inwash into the valley bottom, may therefore explain the 

age reversal. A hiatus is also suspected between SUERC-4223 and SUERC-4222. 

7.6.7 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.41). 

The base of the sequence contains predominantiy inorganic material up until 88cm. Between 

88-71cm the organic content increases, reaching 65%. This is followed by four phases of 

increased inorganic material, between 59-64cm, 52-55cm, 43-49cm and 33-40cm. Above this 

the organic content increases to 90% at 27cm, with further inorganic increases between 20-

26cm and 11-15cm. 
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Publ icat ion 

Code 
D e p t h Sample Material 

'••C Enr ichment 

(% M o d e r n + / -

l a ) 

Convent ional 

Radiocarbon 

A g e 

Calibrated A g e (years 

B P + / - 2 a ) 

Carbon content (% by 

wt.) 

8'̂ CpDB%o + / -

0.1 

SUERC-4221 49.5 - 50.5cm Seeds (fietulapendula fruits; Canx undif.), 
leaves, coleptera 

47.53 + / - 0.14 6002 + / - 35 
6940BP (1.0%) 6920BP 

6910BP (94.4%) 6720BP 
55.0 -28.3 

SUERC-4710 59.5 - 60.5cm Seeds (^nunculus undif; Carex undif.), 
charcoal, coleptera 

49.60 + / - 0.20 5633 + / - 33 6490BP (95.4%) 6310BP 59.6 jl&O 

SUERC-4222 69.5 - 70.5cm Seeds (R«te type),charcoal 63.88 + / - 0.19 3614 H/-28 3990BP (95.4%) 3830BP 58.0 -28.6 

SUEllC-4223 86.5 - 87.5cm Seeds (Betula undii. fruits; Carex undif.), 
bud scales (undif.), charcoal 

43.58 + / - 0 . 1 3 6704 + / - 40 7670BP (95.4%) 7480BP 60.0 -25.8 

SUERC-4224 93.5 - 94.5cm Seeds {Carex undif), bud scales (undif.), 
charcoal 

41.80 + / - 0 . 1 3 7040 + / - 42 7960BP (95.4%) 7750BP 60.0 -25.3 

SUERC-4227 
113.5 -

114.5cm 
Seeds {Carex undif), Betula undif. bud 

scales, charcoal, leaves 
38.56 + / - 0.11 7693 + / - 45 

8590BP (3.8%) 8570BP 

8560BP (91.6%) 8390BP 
56.0 

Table 7.15: Radiocarbon determinations from The Noads Bog. 
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Figure 7.39: Age-depth relationship for The Noads Bog, incorporating six radiocarbon dates and two 
dates derived from SCP analysis. 

Values for magnetic susceptibility are positive throughout, fluctuating between 0.1 and 

0.75K, suggesting predominantly paramagnetic particles minerals. The main increases are 

between 105-120cm and 35-60cm. Magnetic susceptibility has been plotted against mineral 

content (figure 7.40). A weak negative relationship between LOI and MS content is 

recorded, suggesting that the inorganic and organic sediments display similar magnetic 

properties. 
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Figure 7.40: Plots of magnetic susceptibility against mineral content (LOI) of samples from The 
Noads Bog. 
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Figure 7.41; SCP, LOI and MS analyses for The Noads Bog. 

7.6.8 Pollen and charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for The Noads Bog 

(figure 7.42), -with micro-charcoal presented as area per volume. Numerical zonation 

analyses have been used in producing zonation schemes for the pollen diagram using the 

program PsimpoU (Bennett, 1992). The method used was a 'optimal splitting by information 

content', which produced 7 zones. The zones are of local significance, and have been 

numbered from the base upwards -with site prefix 'TNB' for The Noads Bog. 

7.6.9 Zone descriptions. 

(132-125cm). 

This zone is dominated by Pznus sylvestris (10%), Quercus {c. 21%), A.lnusglutinosa (20-34%) 

and Corylus avellana (48%), -with Ulmus (3%) and 'betula (5%) at lower amounts. Herb pollen is 

low, -with low percentages for Cyperaceae (5%) and Poaceae (8%). Pteropsida monolete 
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undiff. (15%) and (3%) show little change. Micto-charcoal values are low, 

with no macro-charcoal recorded. 

TNB-2 (125 - 87cm.). 

Axxj- {yAvj/lrz} declines, while increase. U/kg/yj-, and Cog/kf 

avellana show Uttle change from the previous zone. Herb pollen, such as Chrysosplenitm 

E/pja type, and large Poaceae increases. Cyperaceae, 

Poaceae, Pteropsida monolete undiff. and P. aquilinum show little change from the previous 

zone. Micro-charcoal values increase slightly, and there are three isolated finds of macro-

charcoal. 

TNB-3 (87 - 59cm). 

Quercus, Alnusglutinosa, Tilia cordata and Fraxinus excelsior incte^Lse, while Pinus sylvestris, Betula 

and Ciwy/kj decrease. and ZA.y also increase. 

There is Htde change in the herb pollen, although there is a peak in large Poaceae around 

70cm. Cyperaceae decrease, Poaceae and Pteropsida monolete undiff. show Ettle change, 

and Pteridium aquilinum and Sphagnum increase. Micro-charcoal values increase towards the 

end of the zone, with little macro-charcoal present. 

TNB-4 (59 - 37cm). 

and Ja&c decrease, while 

P>etula, Myricagale and Calluna increase. Sporadic occurrences of Fagus sylvatica are also 

recorded. There is Httle change in the amount of herb pollen from the previous zone, but 

Cyperaceae and Poaceae increase. P. aquilinum decreases, while Sphagnum increases. Micro-

charcoal values are high throughout this zone, mirrored by the macro-charcoal curves. 

TNB-5 (37 - 29cm). 

BfAy/k, T. type and C. decrease, while 

H. .Ewa a«gn?a and C. increase. 

increases, although the other herbs show little change from the previous zone. Cyperaceae, 

Pteropsida monolete undiff. and Polypodium decrease, while Poaceae, Large Poaceae and 
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The Noads Bog - Taxa occurring at greater than 1% TLP 
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Figure 7.42a: Pollen and charcoal diagram from The Noads Bog, showing taxa occurring at greater than 1% TLP. 
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The Noads Bog - Rare taxa occurring at less than 1 % TLP 
Tree • Herbs 

yd?: 

AD 1980+2 • 

AD 1950±10i 

6910 - 6720 BP I 

6490 - 6310 BP • 

3990 - 3830 BP I 

7670 - 7480 BP • 

7960- 7750 BP i 

8560 - 8390 BP • 

• 0 

• 5 

• 1 0 

• 15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

1 

105-

110 

115-

1 

125 

• 
e 

: y 

OOs 

oh 

13&' 

# 

• 
a 
.tV-AV'̂  

"LtiWlh 

,L Llt'lit' l ll 

TNB-7 

TNB-6 

TNB-5 

TNB-4 

TNB-3 

TNB-2 

TNB-1 

% TLP Ex.Alnus glutinos^Myrica gale, Ericaceae, Cyperaceae, Aquatics & Spores 

Figure 7.42b: Pollen and charcoal diagram from The Noads Bog, showing rare taxa occurring at less than 1% TLP. 
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' incfease. Micro-chatcoal values decrease, then increase again at the end of the 

zone, whereas macro-charcoal is consistently low. 

1 ^ - 6 (29 - 23cm). 

f zWj reaches its highest value at 30%, while 

and decrease. TaxTyj" f a n d y4fgr 

type increase. Salix decreases, with £ . tetralix and Urica dnerea increasing, and Uttle change in 

type, and increase. Cyperaceae, 

Pteropsida monolete undiff., Voljpodium and Sphagnum decrease, while Poaceae increases. 

Micro-charcoal values initially increase, then decline, whereas macro-charcoal peaks at the 

end of the zone. 

TNB-7 (23 - 2cni). 

Pinus sylvestris and Ulmus values are lower then the previous zone, with increases in Befu/a, 

and and large increases (>30%) of and 

Fagus sylvatica 2itLdQuercm show Htde change from the previous zone. Herb and Cyperaceae 

pollen decreases although Poaceae, Pteropsida monolete undiff., Volypodium, Polyshcum sp. 

and Sphagnum. Micro- and macro-charcoal values decrease. 

7.6.10 Interpretation. 

7.6.11 Local site development. 

Zones TNB-1 and TNB-2 cover the period from f.8800 cal. BP to c.7580 cal. BP. The 

sediments deposited are predominantly minerogenic, with MS values high below 105cm, and 

lower between 77 — 105cm, possibly suggesting a different source of sediment. The local 

vegetation contains Alnusglutinosa, along with Yilipendula, ^uinunculus undiff., Caryophylaceae, 

Brassicaceae, Chtysoplenium oppositifolium., Pedicularispulustris and Galium. Poaceae values are 

also consistendy high throughout these zones, and the presence of large Poaceae, probably 

derived from Glyceria, would suggest growth of Glyceria the sample site. Pteropsida monolete 

undiff. are also present throughout, and are likely to have derived from Thelypterispalustris 

due to the presence of sporangia. This suggests that during this time period the local 

vegetation was a mixture of open fen and carr woodland, with a substantial amount of water 

movement allowing sediment inwash and deposition. From r.7800 cal. BPy^. glutinosa 

expanded farther, coinciding with a change in sediment source, as indicated by reduced MS 
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values, either suggesting the more local re-distribution of sediments rather than slope-wash 

and vaUey alluvium, and the organic material reducing the MS signal. With the increase i n ^ . 

glutinosa local conditions become further stabilised with increased organic deposition from 

f.7580 cal. BP, coinciding with an increase in Mjricagale and the expansion of Tilia cordata 

A hiatus is present in the sequence, probably at 71.5cm, coinciding with an increase in LOI, 

Salix, Myricagale and Glyceria. The cause for the hiatus is not evident, but the overlying 

radiocarbon sample gives a date of &3910 cal. BP. There is no significant increase in pollen 

concentration that may suggest a slow-down in the sediment accumulation rate, although the 

increase in LOI and increased organic deposition may be linked to a slow-down in the 

organic sediment accumulation rate. Above this radiocarbon sample (SUERC-4222) there is 

a reversal in the radiocarbon dates, with c.64-00 cal. BP at 60cm and &6800 cal. BP at 50cm. 

LOI decreases during these samples, with MS temporarily increasing. There is also a large 

increase in charcoal during zone TNB-4, and an increase in Betula, M. gale, Calluna vulgaris. 

Erica tetralix and Sphagnum, A^lnusglutinosa and Salix decrease. This suggests a large-

scale change in the local area, probably induced by human activity, leading to soil erosion 

and inwash of sediment. Between 45-52cm there was a white layer of clay deposited. The 

reason for the erroneous radiocarbon dates may therefore be mobilisation and deposition of 

older sediment between 36.5-61cm in the sequence. These changes in the local vegetation 

suggest an opening up of the local vegetation and an increase in local acidification, shown by 

the increase in Sphagnum and heath taxa. 

At 36.5cm there is potentially another hiatus in the sequence, coinciding with an increase in 

LOI and a stratigraphic boundary. Sphagnum, Poaceae and Cyperaceae increase along with 

Ericaceae, type, and Polleii 

concentration decreases, suggesting an increase in accumulation rate, while the vegetation 

suggests an increasing open environment which is both acidic and wet. In zone TNB-6 there 

is a decrease in A-lnusglutinosa, coinciding with a decrease in Pteropsida monolete undiff., 

Cyperaceae and Sphagnum. Hquisetum and Geum both peak in this zone, possibly suggesting 

increased water movement. In zone TNB-7, f.l970 AD, A., glutinosa and Pteropsida 

monolete undiff. partially recover, but values never reach those previously in the sequence, 

suggesting that any re-growth is either around the margins of the basin or in discreet 

clusters. Poaceae remains high throughout the upper zone, while M. gale and C. vulgaris 

increase, coinciding with increases in D/vjgra and 

Rhinanthus type, indicating increased openness. 
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7.6.12 Dryland vegetation and human activity. 

Between &8800 cal. BP to f.7600 cal. BP the local woodland was dominated Ouercus 2^1x6, 

with also important, and P. was present, probably in small 

patches. There were also some isolated patches of and fraxYXAJ" At 

&8400 cal. BP there is an increase in charcoal, with a corresponding increase in U. dioica, 

Ib/Wfjv acf/oj-g type, and possible indicating some local clearance, 

with Pteridium aquilinum present throughout. F. excelsior also increases at the same time as the 

charcoal, and there is a small increase in Betula, suggesting an expansion into open areas, due 

to either natural or anthropogenic induced burning or clearance. After c.1600 cal. BP, 

deciduous woodland became established, with T. cordata, F. excelsior and Alnusglutinosa 

expanding, coinciding with an increase mOuercus. C. avellana began to decrease, while P. 

jy/m/n'j became scarce, suggestive of increased competition and development of more 

closed woodland conditions. However, there are increases in Poaceae, Plantago lanceolata, 

^mex acetosa type, Urtica dioica and Pteridium aquilinum, indicating that opening within these 

woodlands continued and may have expanded, possibly as a result of human intervention, 

although charcoal values decrease slightly, suggesting that burning was not the dominant 

method of maintaining landscape openness. Calluna vulgaris also increases, although this may 

be on-site growth rather than heathland initiation. 

A hiatus is present in the sequence after c 7600 cal. BP (between 86cm and 70cm), with 

sediment deposition probably re-occurring c.3900 cal. BP. This corresponds with an 

increased presence of Ilex aquijolium and Fagus sylvatica, suggesting increased grazing and local 

disturbance of the woodland. The main changes in the local vegetation do not occur until 

61cm, when there is a change in stratigraphy and an increase in LOI. There is a large 

increase in charcoal and Pietula, corresponding with a decrease'm. Quercus, Tilia cordata, 

Fraxinus excelsior and Salix. This probably indicates local clearance and burning increased, 

causing local soil destabilisation and probably heathland initiation. The increase in Betula 

probably correlates with scrub formation, and there is a small increase in Calluna vulgaris and 

Urica tetralix, with Frica cinerea also present. The increase in Melampyrum supports the 

burning, whilst increases in Veronica type, Plantago lanceolata and P>otrychium lunaria suggest 

more open areas. Interpretation of this section of the sequence (zone TNB-4) should be 

undertaken carefully, as inwash of sediments and organic remains, leading to the 

radiocarbon date reversal, could also mean inwash of old pollen, or increases in certain taxa 

due to over-land water movement in marginal areas. The change in the stratigraphy, and 

presence of taxa such as Fagus sylvatica from the end of zone TNB-3, would suggest that 

there was minimal re-suspension of old pollen, although it does appear from the 
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mdiocarbon dates that this has been a more signiEcant ptoblem with the plant mactofbssils. 

Overall, however, this section of the sequence does suggest that the main impact recorded 

around this site occurred during the early-middle Bronze Age. The dating, although tenuous, 

does suggest possible clearance and soil erosion leading to heath formation. The local 

woodland, although reduced, is still very dominant in the sequence, suggesting that clearance 

was located in small patches rather than a large-scale based clearance program. 

The sequence contains another hiatus, probably at the start of zone TNB-5, and therefore 

the longevity of the clearance and burning event(s) cannot be estimated. The increased 

runoff and possible manipulation in the valley bottom may have been responsible for this 

cessation / slow down in accumulation. The role of peat extraction is also likely to have 

been important, with the site located on the eastern edge of the New Forest and close to a 

number of settlements and the Cistercian Abbey at Beaulieu. When accumulation re-

commences there is a clear increase in both Pinus sylvestris and Fagus sjlvatica, along vnth. Abies 

and Picea, which are likely to have originated from local plantations. During the increase in 

fzWj there ate decreases in .BgAz/g, and CoQ/A/j- which is 

probably the result of clearance for plantation development and drainage within the valley 

bottom. Tilia cordata is still present at very low values, and this is probably attributable to the 

small stands found on The Noads to the south of the site. Heathland taxa are now much 

more prevalent, and increase towards the top of the sequence, mainly after the charcoal peak 

at 25cm. f/a/zAzgo ibywg.x' afg/oj-a, and 

also increase, suggesting increased anthropogenic activity and grazing. 
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7.7 Stephill Bottom. 

Stephill Bottom is located within a large heathland area, with plantations to the south (figure 

7.43). There are numerous archaeological remains in the area, m o s t of which are Bronze Age 

and medieval in origin. 

Location: SU 350050 

Underlying Geology: Barton Sand with Plateau Gravels. 
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Figure 7.43: Stephill Bottom - detail from 1:20,000 map (Ordnance Survey). Red star indicates 
sample location. 

7.7.1 Local vegetation. 

Stephill Bottom is part of the Denny - Shatterford Bog System. This large system can be 

divided into three units — Denny Bog, to the east of the railway line, Shatterford Bottom to 

the West of the railway Hne, and the Bishop of Winchester's Purlieu, to the west of the 

railway and to the south of Shatterford Bottom. All three areas lie in open heathland, with 

several small stands of Ilex aquifolium, l^inus sylvestris and Hetulapendula also found upon the 

heath. 
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Woodland within the area is mainly focused in the west and south, with Denny Wood (just 

off the map to the west), Denny Lodge Inclosure (west), Tantany Wood (south) and Pig 

Bush (east). Denny Lodge Inclosure, north of the railway, contains some old stands oiFagus 

sylvatica (A.D. 1770-1880), and mixed Pinus sjlvestris 2.iid Ouercus (A.D. 1861). The majority of 

the Pinus sylvestris and Picea abies dates from A.D. 1946-52, with JLanx x eurokpis dating from 

A.D. 1968. To the south of the railway, there are stands oi Ouercus dating from A.D. 1841, 

but the majority of the woodland is Pinus sylvestris dating from A.D. 1920-40, with some 

mixed with Picea ahies. Within Tantany Wood and Pig Bush, the majority of the woodland is 

unenclosed and Fagus sylvatica, some of which was planted in A.D. 1700, A.D. 1880 

and A.D. 1953-7. To the east there are also the agriculture enclosures of Culverley Farm and 

Culverley Old Farm, undertaking a mixture of pastoral and arable activities. 

Figure 7.44: Woodland Vegetation surrounding Stephill Bottom. Red star indicates sample location. 
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7.7.2 Local archaeology. 

There are six Mesolithic flint scatters adjacent to the valley bot toms. These consist of both 

worked and retouched flints, and are suggestive of productive sites. There is also an 

abundance of Bronze Age remains, particularly calcined flints located beneath and on the 

edge of the valley mires, which are probably the remains of boiling mounds. There are also 

two boiling mounds in elevated positions to the east. There are eleven round barrows within 

this area, with two situated within the valley mire deposits. The presence of both calcined 

fUnt remains and round barrows within the mire deposits is suggestive that wetland 

formation post dates this period. 

Figure 7.45: Local Archaeology surrounding Stephill Bottom. Red star indicates sample location. 

There are two extensive abandoned field systems to the east of the site of unknown origin. 

They have been suggested as demonstrating several different periods of construction, but do 

contain a clearly planned layout in part, with a drift way preserved between two of these 
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enclosures. There are also possible signs of ploughing in the southern section. Some of these 

earthworks are buried beneath the valley mires, and therefore it is likely that this developed 

as a consequence of construction, or later abandonment. There are also the remains of an 

abandoned field system to the south within Bishop's Dyke at Pennymoor, again of unknown 

origin, but may be contemporary with the larger surrounding earthwork feature. There are 

two earthworks running beneath Bishop's Dyke on its north eastern edge, which must 

predate its construction. Suggestions for their purpose include a former field system (Read, 

2001) or part of the West Saxon enclave suggested by Crawford (1952), but there tme origin 

or use is largely unknown. 

The main feature within this area is the earthwork known as Bishop's Dyke, which encloses 

500 acres. The eardiwork was constructed after 21" June A D 1213 when King John ordered 

Hugh de NeviU', Chief Justice of the Forest, to sell off 100 acres of moor, near Beaulieu, to 

Peter des Roches, Bishop of Winchester. The records state that the land was for meadow, 

and that permission was granted that the land be enclosed with a ditch (Reeves, 2001). There 

is evidence, presented by Reeves (2001), that the enclosed land was probably used for as a 

deer park and contained a vaccary (cow farm), with some kind of domestic building on site, 

and was under the overall control of the parish of Bitterne. The earthwork upon 

Pennymoor, as already suggested, may be related to one of these practices. There are also 

records of the collection of rushes, heath (presumably turfs for burning), nuts and 

underwood from the park (Page, 1996). Reeves (2001) suggests that the site was originally 

known as Pennymoor, with the inclusion of the term moor in the medieval period applied to 

areas that would today be called valley mires or wet heath. 

Other finds within the area include a number of charcoal pits and inclosure banks, dating 

from at least A.D. 1700. Within the Driver's survey of 1787, there are several descriptions 

relating to the local area. The Stephill Bottom area is described as; 

%.. HzVXf an? an; 

aW f 

an? tvg; " 

With regard to Pennymoor and Rowbarrow, the description of the local vegetation was: 

wfaakw «aAyray^ a ^ f/kar; a«i:/ " 
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7.7.3 Site vegetation (from Alcock, 1984). 

The different communities found on this bog system are shown in figure 4.46. Due to the 

size of this system, and the variation in community composition across it, only the area 

highlighted in figure 7.46 will be discussed below. FuU descriptions of the adjacent areas 

sections are given in Alcock (1984). 

N 

t 

0 iooaoo30o«osao«oo7Bom>«oo u«b> 
1 I I — I I I I I I I— 

Figure 7.46: Stephill Bottom and adjacent mire system site vegetation. Description within the text 
concerns the area within the red box (black circle marks sampling location). 

Through the centre of this section the vegetation is Salix swamp carr, dominated by Salix 

cinerea shrubs, with Betulapubescens shrubs and young trees, and Frangula alnus. The ground 

flora is classed as community 2, with Carexpaniculata, H. vulgaris, l^simachia vulgaris, Molinia 

caerulea, Myrica gale, Glyceria fluitans and Dryopteris austriaca. Sphagnum squarrosum covered up to 

80% of the ground area in parts of this community, whilst elsewhere Sphagnumpalustre and S. 

recurvum were abundant. 

Towards the railway line, west of the central woodland band, there was a Carex rostrata, 

Juncus acutiflorus, Molinia caerulea bog community classified as community 4, 
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g/ycAfw was also frequent with as the main btyophyte species, and the 

vegetation was locally dissected by f . j and J 

dominated channels. In other parts of this community 

and f j O a / k j / n } were frequent. 

North of this flushing water community was an area where peat cutting had occurred in 

regular and evenly spaced strips about 50m long and 5-6m wide, with slightly wider bands of 

community 5 in between. The resulting drop in bog surface where the peat had been 

removed has allowed the development of a good example of community 6, and the ground 

was much wetter than the surrounding area. Here Narthecium ossifragum, Molinia caeruka, 

Dmj-fra and Ewa were frequent and 

(xjpzakAyw, J. and J. abundant. 

The northern part of this bog section was mostiy composed of a tussocky Molinia 

community in which Uriophorum angustifolium was also abundant, particularly in the 

interwoven channels between the tussocks. This was classified as community 5, and was 

often present as a Schwingmoor and also contained ILrica tetralix and Myricagale in some 

parts with Sphagnumpalustre, S. papilosum and J. auriculatum in other parts. Two small open 

pools were also present in amongst the vegetation, and one small area of Salix / ^etula 

woodland adjacent to the railway line. 

Community Description Approx % of site 

1 Wet Alder carr woodland. 15% 

2 W e t f enny w o o d l a n d g r o u n d flora 15% (cover same area as community 1, therefore 

total is 115%). 

3 Wet acidic woodland ground flora 

4 Flushing water community 15% 

5 Molinis / Myrica / Erica tetralix community 65% 

6 Sphagnum lawn 5% 

Table 7.16: Summary of Vegetation Communities upon Stephill Bottom (taken from Alcock, 1984). 
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7.7.4 Coring and stratigraphy. 

Coring was undertaken in close proximity 

to the previous study by Clarke (1988), 

shown in figure 7.46. The core location was 

selected when the greatest mite depth could 

be located with minimal surface 

disturbance. Local streams and water 

bodies were avoided, and Sphagnum lawns 

were chosen as a preference. A 125cm long 

core was recovered (table 7.17), with a 

complicated stratigraphy comprising of 

sixteen units, many containing a mixture of 

poorly preserved organic remains and 

inorganic particles, including sand and gravels. 

Depth Descript ion 
0 — 5.5cm: W Dh2 Sh+ 
5.5 — 12cm Dh2 Sh2 Th+ 
12 — 18cm D M Shi Th+ 
18 — 25cm Dh2 Sh2 
25 - 29cm Dh2 W Shi 
29 - 43cm Th3 Shi Tb+Dh+ 
43 — 50cm W S h 2 T b + A g + 
50 — 56.5cm: Sh2 I h i Agi Ga+ Gg+ 
56.5 — 70cm: Shz Asi Agi 11+ Ga+ Tb+ Gg+ 
70 - 78cm Sh2TbiThiAg+Ga+ 
78 — 87cm Sh^Tli) GaiAg+ 
87 — 93cm Sh3Agi 'n i+Ga+ 
93 — 101cm: Sh2ThiGaiAg+ 
101 — 110.5cm: As^ Shi Agi Ga+ 

110.5 — 113cm: SW Asi Agi Gal 
113 — 125cm: Ga? Asl Agl Sh"*" 

Table 7.17: Stratigraphic description from 
Stephill Bottom. 

7.7.5 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 70cm (figure 7.48). One dating point 

has been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

26cm: AD 1980±2 

The sudden change in SCP values between 40-42cm is likely to be a hiatus, and is coincident 

with a pollen zone boundary. SCP's were no longer consistently present below 52cm. 

7.7.6 Radiocarbon determinations. 

Two radiocarbon determinations were undertaken on this site (Table 7.18). One date, 

SUERC-4219 is suspected as being too old, and may be the result of in-wash of older 

material, as there is an increase of inorganic material recorded by a decrease in LOI. During 

the study by Clarke (1988) two dates were obtained from the site using conventional 

radiocarbon dating. These gave an upper date of 590+70 BP (SRR-2691) at 51-55cm, and 

2370+210 BP (SRR-2692) at 93-97cm. With the addition of the new radiocarbon dates it 

seems likely that SRR-2692 was the result of in-wash of older material, or a palaeo soil, 

which has caused the large error on the date (see figure 7.47 for dating comparison). The 

combination of SRJR-2691 and SUERC-4220 would produce a sensible age-depth model. 
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and do not seem to have the problems associated with the two rejected dates. However, it is 

unlikely that the site contains an intact record and instead is very fragmentary. 
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Figure 7.47: Age-depth relationship for Stephill Bottom, incorporating the two new radiocarbon 
dates and those from the study by Clarke (1988). One date has been derived from SCP analysis. 

7.7.7 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.48). 

The base of the sequence contains predominandy inorganic material, with an increase in 

organic material between 99-102cm. Organic content then remains about 50%, decreasing 

between 70-76cm and 55-66cm, and an increase to 94% between 66-70cm. Above 55cm the 

organic content increases again, remaining over 80% above 41cm. Values for magnetic 

susceptibility are predominantly positive, fluctuating between 0 and 0.5K, suggesting 

predominandy paramagnetic particles. 

Magnetic susceptibility has been plotted against mineral content (figure 7.49). This shows no 

direct relationship between LOI and MS content, which suggests that the inorganic and 

organic sediments contain the same magnetic properties. 
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Publication 

Code 
Depth Sample Material 

'''C Enrichment 

(% Modem + / -

la ) 

Conventional 

Radiocarbon 

Age 

Calibrated Age (years 

BP + / - 2CT) 

Carbon content (% by 

wt.) 

5̂ Cpdb%O + / -

0.1 

SUERC-4219 67.5 - 68.5cm Seeds {Carex-andii), charcoal, coleptera 75.39 + / - 0.23 2277 + / - 26 
2350BP (53.0%) 2300BP 

2250BP (42,4%) 2150BP 
5&0 -27.3 

SUERC-4220 89.5 - 90.5cm Seeds {Carex undif.), charcoal, leaves, 
coleptera 

89.88 + / - 0.27 860 + / - 25 

890BP (5.7%) 860BP 

830BP (5.6%) 810BP 

800BP (84.1%) 690BP 

54.0 -27.5 

Table 7.18: Radiocarbon determinations from Stephill Bottom. 
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Figure 7.48: SCP, LOI and MS analyses for Stephill Bottom. 
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Figure 7.49: Plots of magnetic susceptibility against mineral content (LOI) of samples from Stephill 
Bottom. 
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7.7.8 Pollen and charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for Stephill Bottom 

(Figure 7.50), with micro-charcoal presented as area per volume. Numerical zonation 

analyses have been used in producing zonation schemes for the pollen diagram using the 

program PsimpoU (Bennett, 1992). The method used was a 'optimal splitting by information 

content', which produced 5 zones. The zones are of local significance, and have been 

numbered from the base upwards with site prefix 'STH' for Stephill Bottom. 

7.7.9 Zone descriptions. 

STIi-1 (1CKI-- 97cm). 

Betula (24-47%) and Salix (c.5%) are locally important, with Corylus avellana (f.28%) also 

important, and decreases inQuenus (23-15%) 2t.nd. Alnusglutinosa (34-10%), coinciding with 

an increase in Betula. Tilia cordata (2%) and Ulmus (1%) are also present at low values. Few 

herbs are present, with Cyperaceae, Poaceae and Pteropsida monolete undiff. present in low 

amounts. Sphagnum values are high in this zone (up to 48%). Micro-charcoal values are low 

throughout the beginning of this zone, with macro-charcoal rarely present. 

STH-2 (97 - 67cm). 

l!>etula, Tilia cordata and Salix decrease, coinciding with increases in Myricagale, Erica tetralix 

and Calluna vulgaris. Tilia increases again at the end of the zone. Ouercus,Alnusglutinosa 

and Corylus avellana show little change throughout this zone. Urtica dioica, Ihimex acetosa type, 

Plantago lanceolata and Poaceae increase. Cyperaceae remains at low, constant, values {c. 3%). 

Pteropsida monolete undiff. and Pteridium aquilinum gradually increase towards the end of the 

zone. Sphagnum -v^hi&s remain constant at c. 11%, and pollen preservation deteriorates. 

Micro-charcoal values reach their highest values then decrease during the later part of the 

zone. 

STH-S (67 - 41cm). 

Pinus sylvestris and Vagus sylvatica increase slowly, with declines in P>etula, Alnusglutinosa, Tilia 

cordata and Corylus avellana. Quercus show little change during this zone. Tirica tetralix and 

increase, with increases also in [//Aca i&ozfa, 
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Stephill Bottom - Taxa occurring at greater than 1% TLP 
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Figure 7.50a: Pollen and charcoal diagram from Stephill Bottom, showing taxa occurring at greater than 1% TLP. 
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stephill Bottom - Rare taxa occurring at less than 1% TLP 
Tree Herb Aquatic 
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Figure 7.50b; Pollen and charcoal diagram from Stephill Bottom, showing rare taxa occurring at less than 1% TLP. 
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f/gyz/'ago Lactuceae, v4;7/̂ ewz}-type and ̂ cg%a-Th'A'oyw type. Cyperaceae, Poaceae, 

Ptetopsida monolete imdiff., and increase. values 

increase, and there is little change in pollen preservation. Charcoal values increase, then 

beginning decline from the middle of the zone, although macro-charcoal does increase again 

towards the end of the zone. 

81^-4 (41 - 25cm). 

Taxwj" fraxyWj' and 

increase, whereas and Cogi/KJ af%/63«a decline. Declines also 

occur in Salix, Erica tetralix and Calluna vulgaris, ^^nunculus repens type, Urtica dioica and A.vena-

Triticum type increase, while Lactuceae and Anthemis-tj^e decrease. Cyperaceae, Pteropsida 

monolete undiff., P. aquilinum and Sphagnum decrease, with an increase in Poaceae (55%) and 

Hqnisetum. Pollen preservation improves, and micro-charcoal values decrease, coinciding 

with a change in stratigraphy. Micro-charcoal values are very low, whereas macro-charcoal 

reaches its highest value of 17 particles cm'^, and then decreases towards the end of the 

zone. 

STH-S (25 - 2cm). 

There is little change in the values for tree and shrub taxa from the end of the previous 

zone, except for a temporary decline in l^inus sylvsstris and increase in Mjricagale. Herb pollen 

continues to increase, with decreases Cyperaceae and Poaceae. Pteropsida monolete undiff. 

and Pteridium aquilinum increase, and there is a peak in l^copodium inundatum at 14cm. 

Sphagnum values increase, coinciding with a change in stratigraphy. Micro-charcoal values 

increase at the beginning of the zone, then decrease before rising again at the top of the 

core. Macro-charcoal is low throughout the zone (less than 4 particles cm'^). 

7.7.10 Interpretation. 

7.7.11 Local site development 

The problems regarding dating have already been discussed, with the base of the sequence 

probably dating to c.900 cal. BP. This is an estimate, as there is only one radiocarbon date, 

and therefore no established age-depth relationship. Alnusglutinosa is present locally, but at 

low levels, probably as isolated woodland or along the stream banks. The basal sediments 
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are largely inorganic and it is highly probable that the present b o g was in an initial stage of 

development, probably with isolated dch areas adjacent to a stream, along seepage 

steps, a series of pools or small marshy areas. The number of other wetland taxa is low, with 

only Salix, some Cyperaceae and isolated grains of Galium and Geum present, although 

spores are high. H. w^am-is also present at the base of the sequence. 

From f.800 — 750 cal. BP (start of zone STH-2) there is an increase in Myricagak, Erica 

Ca/ikwa f Poaceae and type suggesting an 

expansion in wet heath and local on-site vegetation, with Poaceae possibly derived from 

Molinia communities. Alnusglutinosa decreases, which may be the result of local clearance or 

increasing wet conditions inhibiting pollen production. The date of these changes coincides 

with the suggested construction date of the Bishop of Winchester's PurMeu, and may 

therefore be related. The construction of an earthwork across the valley bottom would have 

been sufficient to impede local drainage, and could have led to the initiation of bog 

formation. The decline 'mA.. glutinosa may therefore also be related to selective clearance. 

Wetland communities continued to increase and expand, with additional taxa such as Caltha 

type also appearing on site. At 76cm there is a decrease in LOI, with overlying minerogenic 

sediments being deposited up to 50cm. This coincides with an increase in taxa such as 

Equisetum, Mjricagale and Votamogeton. Above 68cm there is also a large expansion in Calluna 

vulgaris. Erica tetralix and Cyperaceae, Alnusglutinosa decreasing. There are also changes 

in the dryland taxa, with increases in Flantago lanceolata and Urtica dioica, which may be related 

to the decrease in LOI, caused by the inwash of sediments. Interpretations are further 

complicated by evidence (documentary and observed) of past peat extraction that may have 

removed much of the original upper sediments, and initiating these different communities to 

form. The SCP profile extends down to 52cm, although this may be the result of some 

movement within these loosely consolidated sediments, or have derived from the 

production at Sowley since the 17* century AD. There is certainly a hiatus present around 

41cm, indicated by the abrupt sharp increase in SCPs and an increase in LOI, along with 

decreases in dryland taxa. The sediments in zone STH-3 may, however, not be the result of 

regrowth after peat cutting, but alternatively an artefact of changes in the local water supply 

and dryland land uses. 

At 41cm there is an increase in Pinus sylvestris, although this is unlikely to reflect the original 

plantings from the local area. Some of these may be reflected in the low P. rylvestris-values 

throughout zone STH-3, although the presence of this pollen may also be derived from 
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inwash of older sediments, as indicated by the older radiocarbon date. Both explanations are 

equally plausible, and therefore both must be incorporated into the interpretation of the site. 

The local vegetation in zones STH-4 and STH-5 is different to previously, with a large 

feductioa ia and with incfeases in and Poaceae, 

probably derived from the local Molinia. There are increases in taxa such as Thalictrum type, 

Brassicaceae undiff. and Drosera intermedia, indicating open areas, with an increases 

predominantly in zone STH-5 of aquatic poUen and spore taxa such as 'Lycopodium inundata, 

Hquisetum and Ophioglossum, with a further increase in M. gale, again suggesting wet open 

conditions, with probably a lot of standing water on-site. 

7.7.12 Dryland Vegetation and human activity. 

The dryland vegetation was relatively open, with the predominant tree taxa being Betnla, 

probably forming isolated areas of scrub woodland, or on the edges of large wooded areas 

containing predominantly with Tilia cordata and Ulmus. Alnusglutinosa and Corylus 

avellana were also locally important, but the predominant local vegetation is likely to have 

been heathland taxa, although this is poorly represented in the diagram, partially due to the 

poor dispersal of Calluna vulgaris. At c.lOO cal. BP there is a decrease mQuercus and increase 

in taxa such as Urtica dioica, Vlantago lanceolata and Pteridium aquilinum, with increases in 

Melampyrum and charcoal, indicative of increased burning. This is likely to represent the 

construction of the Bishop of Winchester's Purlieu, also known as Pennymoor, 

predominantiy for grazing. There are also changes in the wetland taxa, which as already 

described, is likely to be associated with the construction of the earth bank across the valley 

bottom. The increase in Poaceae may also be associated with increased grazing pressure, but 

may also be the result of on-site vegetation, particularly Molinia. 

The pollen evidence correlates well with the historical record for the creation of meadow 

land. The name moor has been thought to be associated with wet conditions, although from 

the pollen evidence it seems moot Ukely that the creation of the earthwork led to 

waterlogging and expansion of wetiand communities. This would explain why the enclosure 

was constructed around an area of apparently very poor land comprised predominantly of 

wet heath and bog. At the time it was probably open heathland with some local woodland, 

with possibly coppiced. Corylus avellana, 'mAAlnusglutinosavn\k:isxi the valley bottoms. The 

number of valleys within the enclosure containing streams would make this a prime location 

for watering of animals, and also explain why the valley edges were not used as land 
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boundaries, but as the central core of the inclosure. It must b e remembered, however, that 

the sediment core was taken just outside of the Purlieu, and therefore the pollen record also 

represents the unenclosed heathland. The impact from within the Purlieu is therefore diluted 

from additional pollen sources. 

The record above this becomes fragmented, as already commented upon, and there are a 

number of possible scenarios. The dryland vegetation in zone STH-3 shows intensification 

of grazing and burning, with increases in /kwgo/k/a, [//A'ca 

and high charcoal values with decreases in 'Qetula ̂ ndi Alnusglutinosa. Burning may have been 

an important part of local heathland management to ensure that lush new vegetation was 

constantly being reformed, allowing continued grazing. There are also the initial increases in 

Pinus sylvestris, Fagus sylvatica and Fraxinus excelsioi'^hich. may be related to local plantations. 

Heathland expanded, with increases in Erica tetralix, E. cinerea and Calluna vulgaris, although 

this may also be partiy associated with on-site vegetation or marginal wet heath. Increases in 

Ilex aquifolium may be linked with the formation of hoUy holms in former Betula scrub and 

increased grazing pressure, or alternatively growth within heavily grazed woodland. There 

are also some small increases in A.vena-Triticum type grains, which may be associated with 

arable agriculture within areas of the Purlieu, or small inclosures adjacent to the heathland. 

Above 41cm Vinus sylvestris and Fagus sylvatica expand further, again linked to an expansion in 

the area covered by plantations. Tilia cordata is no longer present, ssri'dci A.lnusglutinosa and 

Corylus avellana also undergoing decreases, possibly linked to the removal of former coppices 

and ancient woodland for silviculture. Urtica dioica and Rumex acetosella type increase, along 

with a peak in Poaceae, suggesting continued grazing pressure and open ground. Taxus 

baccata is also locally important, with Fraxinus excelsior continuing to expand. Charcoal values 

are lower, suggesting a decrease in the amount of heath burning, but also a change in other 

local industries, such as charcoal production. 

At the start of zone STH-5, dated to c. A.D. 1980, there is a decrease in poUen, which 

may be linked to the outbreak of Dutch ekn disease {Ceratystis novi-ulmi) around this time. 

There is otherwise little change from the previous zone, with heathland and local plantations 

of Pinus sylvestris type, Quercus and Fagus sylvatica being the dominant vegetation communities 

outside of the wetiand complex. 
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7.8 Alderhill Bottom and Hive Gam Bottom. 

This area is predominantly dissected by the Hampton Ridge, running east-west, with streams 

and valley mires draining from it (figure 7.51). The mires are predominantly found in four 

valley bottoms: Long Bottom, Ashley Bottom, Alderhill Bottom and Hive Gam Bottom, the 

last two of which have been investigated for this study. The area is dominated by open 

heathland and silviculture plantations. There are also some species associated with 

calcareous soils as a result of the import of chalk for the construction of the Ashley Range 

targets during the Second World War. 
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Figure 7.51: Alderhill Bottom and Hive Gam Bottom - detail from 1:20,000 map (Ordnance Survey). 
Red stars indicate sample locations. 

7.8.1 Local vegetation. 

There are four main plantation in closures in the area: Pitts Wood, Amberwood, Alderhill 

and Sloden, each containing a mixture of softwood and hardwood trees. Pitts Wood 

Inclosure is dominated by Vinus sjlvestris and Vinus nigra spp. laricio, planted predominantly 

between A.D. 1952 and A.D. 1969 after the decommissioning of Ashley Range. There is 

also a small stand of from A.D. 1920. and P/ega are 
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also important, with their planting dating from between A.D. 1952 and A.D. \91\. Quercus is 

locally important, forming three large stands dating from A.D. 1700, A.D. 1900 and A.D. 

1927. 

Figure 7.52: Woodland Vegetation surrounding Alderhill Bottom and Hive Garn Bottom. Red stars 
indicate sample locations. 

Amberwood, Alderhill and Sloden Inclosures are composed principally oiQuercus planted in 

A.D. 1815 and A.D. 1864. Most other taxa form along the northern edge of these 

inclosures, with Pinus ^Ivestris dating from A.D. 1815 and Knus nigra spp. laricio from A.D. 

1929. PseudoUuga men^esii, Vicea abies and F. sjlvatica are also present in small stands, dating 

from A.D. 1929, though in Alderhill and Sloden Inclosures most of these other taxa date 

from A.D. 1952. 
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Outside of the plantations there are several old stands o{Quercus robur, with the one adjacent 

to Hive Gam Bottom predating A.D. 1850, and that adjacent to Alderhill Bottom dating 

from A.D. 1820. There are also several areas of scrub woodland upon the heathland, 

consisting predominantly of Tietulapendula. 

7.8.2 Local archaeology. 

This area of the New Forest contains one of the greatest concentrations of archaeology. 

Mesolithic and Neolithic finds are infrequent, with only three clusters of finds so far 

recovered in the area, situated to the west and south-west of Hive G a m Bottom and south 

Figure 7.53: Local Archaeology surrounding Alderhill Bottom and Hive Gam Bottom. Red stars 
indicate sample locations. 
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of AlderMU Bottom. These principally comprise of worked flints and scrapers. Bronze Age 

remains are more numerous, consisting of three round barrows and seven boiling mounds, 

of which two are situated emerging from beneath the organic deposits within Hive Garn 

Bottom, therefore predating mire formation. Others are normally associated with spring 

lines or the head of streams. The barrows are all situated in prominent positions along 

Hampton Ridge. 

There is an extensive field system situated at Hive Garn Gardens (western edge of Hive 

Garn Bottom), which has been attributed to the Iron Age, based upon finds of Iron Age 

pottery, and is thought to be possible contemporary with sites such as Dark Hat and Church. 

Green, and possibly parts of Sloden and Broomy (Pasmore, 1995). Earthworks to the east of 

Hive Garn Bottom have also been loosely associated with those of Hive Garn Gardens, and 

may have originally formed an eastward extension of this system, although excavation have 

not been undertaken here to assess this. 

The most extensive archaeological remains in this area, however, are associated with Roman 

impact, particularly the pottery industry. There are clusters of finds in Pitts Wood, 

Amberwood and Alderhill Inclosures, consisting principally of kilns sites and extensive 

pottery scatters. Within Pitts Wood Inclosure there is an extensive area containing a great 

many Roman finds, including two rotary querns, which may be suggestive of a variety of 

industries in addition to pottery production, and suggest that the Romans may have formed 

a more permanent settlement. There are also numerous earthworks associated with the 

Roman Period within this vicinity. There are also clear indications of a Roman Road running 

through this area, along the same Hne as the current track onto Hampton Ridge from the 

east, which dissects the kiln sites, and this would have provided good transport Hnks for 

distributing produce. Other earthworks within this area associated with Roman activity 

include possible pounds and field systems. 

Within this area there are also a large number of earthworks of unknown age, many of 

which may have been associated with field systems or former inclosures, and are focused at 

the intercept between Pitts Wood and Amberwood Inclosures. There is also a cluster of 

earthwork sites in the south west, on the western edge of the Sloden earthwork. There are 

also the remains of a thirteenth century A.D. Royal Hunting Lodge within Amberwood 

Inclosure. In the northeast of Pitts Wood Inclosure is the former site of Ashley Lodge, 

which may also occupy the site of an earlier field system. 
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During the Second World War, this area was transformed into an aerial bombing range, 

known as the Ashley Range (figure 7.54). To the west of Alderhill Bottom there is an 

extensive area of craters, with former aircraft and submarine pen targets, and a railway target 

running northeast towards the main target site. The creation of the Range coincided with the 

abandonment of Ashley Lodge, and probably resulted in large scale clearance and 

construction within the area to produce the targets (Pasmore & Parker, 2002). Many of the 

' . " ' O S 
: 0 0 ° r 

Figure 7.54: Ashley Range remains surrounding Alderhill Bottom and Hive Gam Bottom. Red stars 
indicate sample locations. 

small ponds around Hampton Ridge are former bomb craters. Chalk was imported into the 

area to create many of the 'illuminated' targets, and has hence led to the establishment of 

some plant communities associated with calcareous soils. 

251 



7.8.3 Alderhill Bottom 

Location: SU 201137 

Underlying Geology: Plateau Gravels and Bracklesham Bed Clays. 

7.8.4 Vegetation survey (surveyed April 2005). 

The site is comprised of a central 

'channel', containing predominantly 

community 6 at its northern end, 

and communities 4 and 5 at the 

southern, with community 5 

flanking the slopes in the northern 

section. The northern community 6 

is composed mainly of 

and j'. 

and Moy&'wa were 

abundant and occasionally 

dominant, together with Erica tetraRx 

and D/yjgMg There are 

several pools within this section, 

containing 

and J. C a w c E . 

and was 

also found on the pool edges. The 

flanking slopes were dominated by 

M. and with 

occurrences of 

\ 

Figure 7.55: Alderhill Bottom Site Vegetation (black 
circle marks sampling location). 

and also important constituents. was present 

throughout^ with J. and J. present along damper areas and draining the 

adjacent slopes. 

Through the centre of the site there is a large ditch cut, which contains a large amount of 

gravel, possibly washed in, or placed there as a fording point across the site. This area is now 

heavily grazed, and contains abundant and along 

with Sphagnum palustre. South of this site, community 4 dominates, principally composed of 
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hummocks of rafw/k,? and with /. and 

within the hollow sections, and P. within the shallow 

open pools and along the channel on the western edge. On the eastern edge is a community 

dominated by whereas to the south J. becomes increasingly dominant. 

On the east there is a mixed woodland. Much of the 

surrounding dry heath is dominated by Ewa and 

Community Description Approx % of site 

1 Wet Alder carr woodland. 

2 Wet fenny woodland ground flora 

3 Wet acidic woodland ground flora 

4 Flushing water community 25% 

5 Molinia / Myrica / ^rica tetralix community 40% 

6 Sphagnum lawn 35% 

Table 7.19: Summary of Vegetation Communities upon Alderhill Bottom (based upon criteria within 
Alcock, 1984). 

7.8.5 Coring and stratigraphy. 

Coring was undertaken within the central valley mire, 

shown in figure 7.55. The core location was selected 

when the greatest mire depth could be located with 

minimal surface disturbance. Local streams and water 

bodies were avoided, and Sphagnum lawns were chosen 

as a preference. Areas in close proximity to small 

ponds upon the surface of the mire were particularly 

avoided as these were thought to have originated from 

bombing associated with the Ashley Range. A 120cm 

long core was recovered (table 7.20). 

Depth Description 
0 - 4cm: Tb'*Th+ 
4 - 12cm: Tb3WSh+ 
12-- 18cm Tb2Th2Dh+ Sh+ 
18-- 23 cm Tbi Th2 Shi 
23-- 46cm DW Thz SW 
46-- 58cm Agi Gal sh2 
58-- 68cm Thi As2 Agi Sh+ Tli+ 
68-- 80cm Asi Ag) Gal sh' W 
80-- 101cm: Dli Dh' W SW 
101 — 108cm: As-* Ag+ 
108 — 120cm: As ' Agi Ga+ Gg+ 

Table 7.20: Stratigraphic description 
from Alderhill Bottom. 

7.8.6 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 52cm (figure 7.57). The two dating 

points have been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

20cm: A D 1980±2 

30cm: A D 1950±10 
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SCP's were no longer consistently present below 50cm. 

7.8.7 Radiocarbon determinations. 

Two radiocarbon determinations were undertaken on this site (Table 7.21). An age reversal 

is apparent, and therefore one date (SUERC-4210) has been interpreted as erroneous. The 

spurious date is possibly due to the inwash of older material into the sequence, as it is 

located within a mineral dominated layer containing fine sand and silt. The lower date was 

located in an organic rich layer, and therefore has been accepted. 
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Figure 7.56: Age-depth relationship for Alderhill Bottom, incorporating two radiocarbon dates and 
two dates derived from SCP analysis. 

7.8.8 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.57). 

The basal part of the sequence between 107-124cm contains predominantly mineral 

material. Organic material increases above this, peaking at 101cm c.90%. This is continuous 

until 80cm, where there is an increase in mineral material (organics reduced to c.35 — 45%) 

until 46cm, where the organic content increases to c.70 — 90% for the remainder of the core. 

Values for magnetic susceptibility were taken between 46 — 126cm and are generally low 

throughout the core. Values are positive at the base, and close to zero between 108 — 

118cm. As the organic content increases, susceptibility becomes more strongly negative until 

87cm, where it is close to zero again apart from a negative peak at 83cm. Susceptibility 

increases positively, coinciding with a decrease in organic material. 
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Publication 

Code 
Depth Sample Material 

'"'C Enrichment 

(% Modem + / -

l a ) 

Conventional 

Radiocarbon 

Age 

Calibrated Age (years 

BP + / - 2a) 

Carbon content 

(% by wt.) 

5^CpDB%0 + / -

0.1 

SUERC-4210 56.5 - 57,5cm Seeds {Carex undif), charcoal, leaves. 
Sphagnum leaves 

72.12+/-0,22 2635+7-26 2782BP (95.4%) 2740BP 56.0 -27.9 

SUERC-4211 82.5 - 83.5cm Seeds (P. natanr, Carex aadif.). Sphagnum 
leaves, coleptera 

77.20+/-0.23 2085+/-25 
2130BP (94.2%) 1990BP 

1960BP (1.2%) 1950BP 
52.0 -26.3 

Table 7.21: Radiocarbon determinations from Alderhill Bottom. 
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Figure 7.57: SCP, LOI and MS analyses for Alderhill Bottom. 

Magnetic susceptibility has been plotted against mineral content (figure 7.58). The samples 

generally show that samples with a higher organic content exhibit negative or near zero 

values. The samples firom the predominantly inorganic part of the sequence fall into two 

LOI Content (%) 

Figure 7.58: Plots of magnetic susceptibility against mineral content (LOI) of samples from Alderhill 
Bottom. 
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groups — those where susceptibility is close to zero, and those with higher susceptibility. 

This may be attributable to a new source of mineral material with paramagnetic minerals 

present, compared to the diamagnetic organic and basal inorganic sediments. 

7.8.9 Pollen and charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for AlderhiU Bottom 

(figure 7.59), with micro-charcoal presented as area per volume. Numerical zonation 

analyses have been used in producing zonation schemes for the poUen diagram using the 

program PsimpoU (Bennett, 1992). The method used was a 'optimal splitting by information 

content', which produced 5 zones. The zones are of local significance, and have been 

numbered from the base upwards with site prefix 'ADH' for Alderhill Bottom. 

7.8.10 Zone descriptions. 

ADH-1 (108-97cm). 

This zone is dominated hjQuercus (19% — 38%), Betula (rising f rom 9% - 2(y°/^,A.lnus 

glutinosa (22 — 41%), Corylus avellana (19% — 27%) and Poaceae (14% rising to 43% at the end 

of the zone). Plantago lanceolata and Chenopodiaceae are present at low levels throughout this 

zone (1 — 2%), with slightly higher levels of Tilia cordata type (3 — 1%), and traces of Salix 

(<1%). P. aquilinum during this zone (17%). Micro-charcoal values decline towards the 

end of this zone, with Macro-charcoal present at between 6 and 10 particles cm" .̂ 

ADH-2 (97 - 83cm). 

Ouercus (19% - 2V/^,A.lnus (20 — 23%) and Poaceae (44% - 46%) show little change from 

the previous zone, with Corylus avellana constant at lower values (14% - 17%). Tilia cordata 

and Salix disappear during this zone. Pteridium aquilinum decreases (to 2%), with NLelampyrum, 

Rosaceae undiff , Plantago lanceolata and Filipendula being constantly present at low levels 

(<2%). Sphagnum spores increase towards the end of this zone (up to 10%). Micro-charcoal 

values are higher than the previous zone, whereas macro-charcoal values are lower (2 — 6 

particles cm"^). 
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Alderhill Bottom - Taxa occurring at greater than 1% TLP 
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Figure 7.59a: Pollen and charcoal diagram from Alderhill Bottom, showing taxa occurring at greater than 1% TLP. 
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Alderhill Bottom - Rare taxa occurring at less than 1% TLP 
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Figure 7.59b: Pollen and charcoal diagram from Alderhill Bottom, showing rare taxa occurring at less than 1% TLP. 
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ADH-3 (83 — 41cm). 

and show litde change throughout this zone. ciWaAz, 

/f/ra/kc and Ca/&«a (w^arif are now consistently present, and also show little 

change throughout this zone. Poaceae values are lower than the previous zone, but show 

temporary increases associated with declines mOuercus and Alnusglutinosa, and rises in Ilex 

aquifolium. Micro-charcoal reaches its highest values, but undergoes many fluctuations, and 

sharply declines at the end of this zone, coinciding with a stratigraphic boundary. Macro-

charcoal values are higher in this zone than the previous, with values reaching 30 particles 

cm"̂  at 52cm. Fluctuations in micro- and macro-charcoal occur at similar depths. 

ADH-4 (41 -23cm). 

Vinus sjlvestris, Fagus sjlvatica, Taxus baccata, and Ulmus increase, with subsequent declines in 

and the disappearance of 

Tilia cordata. Erica tetralix, E. cinerea, Calluna vulgaris and Poaceae increase, along with Urtica 

dioica and Rumex acetosella type. Pteridium aquilinum, Pteropsida monolete undiff. and 

Polypodium decline. Sphagnum peaks at the base of this zone, with large Poaceae Tcn-dAvena-

Eriticum type increasing by the end of this zone. Micro-charcoal declines at the beginning of 

this zone but increases slightly towards the end. Macro-charcoal peaks in this zone, with 524 

particles cm'^ at 36cm. Two main phases of increased burning are shown at 34-40cm and 26-

30cm, coincident with increases (much reduced) in micro-charcoal. 

ADH-5 (23 - 2cm). 

Einus sjlvestris (47%) and Fagus sjlvatica (7%) reach their highest values, whereas Alnus glutinosa 

and Cotjlus avellana remain constant at the same values as the previous zone. Betula and 

Otiercus also retain low values, but increase towards the end of this zone. Erica tetralix and E. 

cincerea decline, but Calluna vulgaris retains similar values to the previous zone. Salix and 

Fraxinus excelsior'm.ct&2LS& during this zone, whereas Ulmus and Poaceae decline. Ilex aquijolium 

retains low values, with increases in U. dioica, Rhinanthus type and large Poaceae. Micro-

charcoal values are consistently low, with Macro-charcoal at similar values to zone ADH-3. 
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7.8.11 Interpretation. 

7.8.12 Local site development. 

LOI values increase at the base of the sequence, with decreasing MS values, indicating local 

organic deposition. Alnusglutinosa was present along the vaUey bottom, forming carr 

woodland, with Chenopodiaceae, Filipendula and Vedicularispulustris. The date of this 

deposition is likely to be Iron Age, based upon the radiocarbon date at 83cm of c.2060 BP. 

Pteropsida monolete undiff. are present, but at low values, with Sphaffium increasing towards 

the end of zone ADH-2, coinciding with an increase in Myricagale and Cyperaceae, possibly 

indicating increased flushing and open areas in the carr woodland, which is supported by 

increases in ^nunculus, Brassicaceae, Votentilla type, Galium and Cirsium type. Poaceae also 

increases, and this is likely to be from Molinia growing locally, also indicating water 

movement. Between 80 — 46cm there is a decrease in LOI with a corresponding increase in 

MS, with the inwash of sands, silts and clays into the valley bottom. This is accompanied by 

the radiocarbon date c.2160 BP, which is older than the lower date in the organic enriched 

deposits. This is likely to be due an remobiHsation of organic material associated with the 

minerogenic inwash, probably from the local slopes, caused by disturbance and burning, 

indicated by the charcoal and increase in heath taxa. This process is likely to be the reason 

for the plant community associated with flushing. 

LOI values increase above 46cm, associated with a decrease in Alnusglutinosa and increase in 

Sphagnum, Hypericum elodes, Geum and Equisetum. During this transition, pollen concentration 

values decrease and macro-charcoal peaks, suggesting not only a change in accumulation 

rate, but also disturbance through burning and subsequent inwash. These taxa decrease 

above 36cm, with an increase in Poaceae, also probably including Glyceria. There is likely to 

be a hiatus present in the sequence, probably at 46cm. This may be the result of local 

erosion and inwash stunting mire growth, or the result of peat or turf cutting. 

7.8.13 Dryland vegetation and human activity. 

The dominant woodland taxa are Quercus and Corylus avellana, with some, though limited, 

and and f are high, along with Poaceae 

(although this is probably attributable to the local vegetation. Charcoal values are also high, 

along with Melampyrum, suggesting localised burning and disturbance. At the beginning of 

zone ADH-3, Calluna vulgaris. Erica tetralix and Succisa increase, along with a decrease in LOI 
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values. This may be due to heathland development and woodland clearance. Although there 

is no signiGcant change in the total frequency of woodland taxa, T! fXff/n'or 

and Coiylus avellana do increase. This may be due to the adoption of woodland management 

techniques, such as coppicing, or alternatively the selective use of certain taxa for fuel. 

Charcoal values do increase, although they are very 'spiky', which may be a consequence of 

sediment inwash. Also, LT/A'ca (6'ozfa, arg/'oja type and R. type all 

increase, suggesting increase disturbance and grazing. It should be remembered that the 

inwashed sediments in the valley bottom are likely to contain old plant remains, hence an 

older radiocarbon date, but also charcoal and pollen. T. cordata is very resilient to corrosion, 

and its increased presence during ADH-3 may be a result of inwash and preservation issues. 

Although the interpretation of this zone is complicated, the radiocarbon date at the top of 

zone ADH-2 does suggest that erosion and local heath development was not initiated until 

or after the late Iron Age. This activity may be associated with grazing activity, such as that 

suggested for Hive Garn Gardens and Dark Hat, or alternatively early pottery production 

prior to the main phase recognised in the third and fourth centuries AD associated with 

Roman activity in the adjacent area. 

Above 46cm, LOI increase, as already mentioned, and more recent organic deposition takes 

place. A.lnusglutinosa and Corylus avellana decline, with an associated decrease kiQuerms and 

Ilex aquifolium. At this point Pinus sylvestris and Vagus sylvatka increase, along with the presence 

oi Abies, Tsuga and Picea, aU associated with local plantations. Taxus baccata,Acer campestre 

type and Carpinus increase, suggesting a change in local woodland diversity. The 

increase in macro charcoal during zone ADH-4 may be associated with the construction of 

Ashley Range, and be the result of both land clearance and fires initiated during its 

operation. There is also a higher recorded heath presence, with increases in Urica tetralix, E. 

cinerea and Calluna vulgaris, suggesting that heathland is now much more extensive than 

previously in the record, which is probably also a result of the construction and then 

abandonment of Ashley Range. 
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7.8.14 Hive Gam Bottom. 

Location: SU 197150 

Underlying Geology: Plateau Gravels, Bracklesham Bed Clays and Bagshot Clays. 

7.8.15 Vegetation survey (surveyed April 2005). 

This site is composed of a central valley bottom channel, dominated by community 5, and 

step mire deposits dominated by community 6 on the adjacent slopes. Dissecting these two 

communities is dry heath, dominated by Calluna vulgaris. Erica tetralix, U/ex europaeus and 

with and {yAKjMr also important. There is also an area 

of established woodland, containing predominantly 'Fagus sjlvatica, Taxus baccata and 

Figure 7.60: Hive G a m Bottom Site Vegetation (black circles mark the sampling locations). 

The valley bottom has been labelled as community 5, as it is dominated by Molinia caemlea, 

with and dominant along the margins and 
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within the centre of the site. Sphagnumpalustre and S. papillosum are common throughout. 

Polyga/a vulgaris and 'Ranunculusflammula are also locally common. There is a pool at the 

southern end of the site, containing Votamogetonpolygonifolius and Sphagnum recurvum, with M. 

caerulea and J. acutiflorus dominant in the southern section. 

The step mires are classified as community 6, consisting of a Sphagnum\mfn, with S. palustre 

and S. papillosum the main constituents, with Drosera rotundijolia and ISiarthecium ossifragum also 

important. Eriophorum angustifolium is also abundant, along with Urica tetralix and some 

Calluna vulgaris. Voljgala vulgaris and 'Ranunculusflammula are also locally abundant. There is 

also frequently colonisation by Ulex europaeus and Vinus sylvestris u p o n the mire surface, and 

encroachment by Pteridium aquilinum. 

Community Description Approx % of site 

1 Wet Alder carr woodland. 

2 Wet fenny woodland ground flora 

3 Wet acidic woodland ground flora 

4 Flushing water community 3% 

5 Molinia / Myrica / 'Erica tetralix community 32% 

6 Sphagnum lawn 65% 

Table 7.22; Summary of Vegetation Communities upon Hive Garn Bottom (based upon criteria 
within Alcock, 1984). 

7.8.16 Valley mire core (Hive Gam Bottom). 

7.8.17 Coring and stratigraphy. 

Coring was undertaken within the central valley mire, 

shown in figure 7.60. The core location was selected 

when the greatest mire depth could be located with 

minimal surface disturbance. Local streams, water 

bodies and areas containing evidence of flushing 

were avoided. A 104cm long core was recovered 

(table 7.23). 

Depth Description 
0 — 4.5cm: Th+ 

4.5 - 9cm: Tb3 DP Th+ Dh+ 
9 — 15cm: Dh2 Tb ' Dl ' Th+ 
15 — 20cm; Dh3 Th ' Tb+ D1+ 

20 — 34cm; Sh2 Thi Dhi 

34 — 44.5cm: Sh2 Thi Dhi Tb ' D1+ 
44.5 - 60cm: Th2 ShZDh+ D1+ 

60 — 65.5cm: Sh3 Thi Dh+ 

65.5 — 73cm: Ag^As: W S h + 
73 - 79cm; Ag2As:ShiTli+ 
79 — 86cm; Ag2 Thi Shi 

86 — 104cm; Agz GaZ Th+ As+ Gg+ 

Table 7.23: Stratigraphic description 
from Hive Garn Bottom (Valley Mire). 
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7.8.18 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 60cm (figure 7.62). The two dating , 

points have been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

20an: AI ) 1980±2 

38cm: A D 1950±10 

SCP's were no longer consistently present below 52cm. 

7.8.19 Radiocarbon determinations. 

Two radiocarbon determinations were undertaken on this site QTable 7.24). The two 

radiocarbon dates were in close agreement, and did not exhibit any evidence of a reversal 

(figure 7.61). There is, however, likely to have been a hiatus within the sequence, as SCPs 

were present above 52cm, with SUERC-4212 at 66cm dating to &3530 cal. BP. The 

stratigraphy between these two levels changes from predominantly inorganic to organic rich. 

It is likely that a hiatus is present within the sequence. Based upon the radiocarbon dating, it 

is probable that the basal sediments derived from alluvial activity or coHuvium, with mire 

development occurring very late. 
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Figure 7.61: Age-depth relationship for Hive Garn Bottom (Valley Mire), incorporating two 
radiocarbon dates and two dates derived from SCP analysis. 
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Publication 

Code 
Depth Sample Material 

'"•C Enrichment 

(% Modem + / -

l a ) 

Conventional 

Radiocarbon 

Age 

Calibrated Age (years 

BP + / - 2a) 

Carbon content 

(% by wt.) 

8^CpDB%o + / -

0.1 

SUERC-4212 66.5 - 67.5cm Charcoal, Sphagnum leaves 66.51 +/-0.18 3289 + / - 25 
3640BP (4.0%) 3600BP 

3590BP (91.4%) 3460BP 
62.0 

SUEllC-4213 74.5 - 75,5cm Charcoal, Sphagnum leaves 63.72 + / - 0.19 3634 + / - 28 
4080BP (11.1%) 4030BP 

4000BP (84.3%) 3840BP 
62.0 -26.2 

Table 7.24: Radiocarbon determinations from Hive Garn Bottom (Valley Mire). 



7.8.20 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.62). 

The basal part of the sequence between 66-103cm contains predominantly mineral material. 

Organic-rich material is present above this, with values increasing towards the top of the 

core. Values for magnetic susceptibility are highest at the base of the core, and near zero 

from 60cm upwards. Magnetic susceptibility has been plotted against mineral content (figure 

7.63). The samples generally show that susceptibility reduces as the organic content 

increases, with the base containing paramagnetic materials, and the upper diamagnetic. 

20 & 

5000 1000015000 

SCP g ^ 

20 40 60 80 

LOI (% lost at 550°C 

100 -0.5 0.0 0.5 1.0 

K 

Figure 7.62: SCP, LOI and MS analyses for Hive Garn Bottom (Valley Mire). 

7.8.21 Pollen and Charcoal analysis. 

Results of poUen analysis are presented as poUen percentage diagram for Hive Gam Bottom 

(valley mire) (figure 7.64), with micro-charcoal presented as area per volume. Numerical 

zonation analyses have been used in producing zonation schemes for the pollen diagram 

using the program PsimpoU (Bennett, 1992). The method used was a 'optimal splitting by 

information content', which produced 5 zones. The zones are of local significance, and have 

been numbered firom the base upwards with site prefix 'HGB' for Hive Gam Bottom. 
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Figure 7.63: Plots of magnetic susceptibility against mineral content (LOI) of samples from Hive 
Garn Bottom (Valley Mire). 

7.8.22 Zone descriptions. 

HGB-1 (104-75cm). 

(f. 50%), (c. 22%), Tz/kz (c. 7%), (f.6%) and Co/y/kj 

(c. 27%) show little variation during this zone. Ilex aquifolium {c. 2%), Plantago lanceolata (f.1%) 

and large Poaceae (f.1-2%) are present at low levels throughout this zone, with Poaceae (5%) 

and Cyperaceae (4%), and isolated occurrences oi Avena-Triticum grains. Herb pollen, overall, 

decreases towards the end of the zone. Pteropsida monolete undiff. is also present at a 

consistent level of c. 13%. Micro- and macro- charcoal increases towards the end of the 

zone. 

HGB-2 (75 - 63cm.). 

Quercus decreases to 35% by the end of the zone, with a decrease also observed in Tilia 

cordata type and Corylus avellana, whereas Betula 2.ndiAlnusglutinosa increase. Salix, Rosaceae 

undiff., Filipendula and I'lantago lanceolata increase, along with Poaceae and Vteridium aquilinum. 

Pteropsida monolete undiff. and large Poaceae decrease. Micro- and macro- charcoal values 

are high. 
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Hive Garn Bottom - Taxa occurr ing at greater than 1% TLP 
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Figure 7.64a; Pollen and charcoal diagram from Hive Garn Bottom (valley mire), showing taxa occurring at greater than 1% TLP. 
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Hive Garn Bottom - Rare taxa occuring at less than 1% TLP 
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Figure 7.64b: Pollen and charcoal diagram from Hive Garn Bottom (valley mire), showing rare taxa occurring at less than 1% TLP. 
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HGB-3 (63 - 45cm). 

Ouercus continues to decline, with Tilia cordata {c. 2%) undergoing a further decline. Alnus 

glutinosa increases to 57%, coinciding with a change in stratigraphy, and Vims sylvestm 

increases towards the end of the zone. fhraWj" Bwa A?Ay/^and 

Calluna vulgaris increase, while Corylus avellana shows litde change. There is also an increase in 

the diversity and number of herbs, particularly Batmex acetosella type, K acetosa type and 

Vlantago lanceolata. Cyperaceae, Poaceae, Pteropsida monolete undiff. and Sphagnum increase 

from the previous zone, with Htde change in Pteridium aquilinum. Micro-charcoal values are 

high, but sporadic, whereas macro-charcoal is lower. 

HGB-4 (45 - 37cm). 

f [ / / w y y and {y/yaAfa increase, while 

cordata and Corylus avellana decline. JUrica tetralix and Ilex aquifolium increase, although there is 

litde change in Calluna vulgaris. Herbs, including Urtica dioica, Filipendula, Geum and Vlantago 

increase. Cyperaceae, and increase, while Poaceae 

shows litde change, and Pteropsida monolete undiff. decreases. Micro- and macro- charcoal 

values are lower than the previous zone. 

HGB-5 (37 - 25cm). 

f B g / x / g and fn&xvWj e.x'ff/Ror increase, while jyA/aA'ca, 

and Corylus avellana show litde change. Tilia cordata disappears. Erica tetralix, Calluna vulgaris 

and Ilex aquifolium increase, with an overall increase in herb pollen. Rosaceae undiff., 

Yilipendula, Geum and Vlantago lanceolata decrease, while Urtica dioica, large Poaceae and A.vena-

Triticum type increase. Cyperaceae decreases, with an increase in Poaceae. Pteropsida 

monolete undiff. and Vteridium aquilinum show litde change, and Sphagnum decreases. Micro-

charcoal values decrease at the start of the zone, then increase in the later half, whereas 

macro-charcoal are high throughout the zone. 

HGB-6 (25 - 2cm). 

l^'inus sylvestris shows a partial decline, and Fraxinus excelsior'mcte2is&s, but there is litde change 

in the other tree taxa. Myricagale and Ilex aquijolium increase, with litde change in ULrica tetralix 

and Calluna vulgaris. Herb pollen continues to increase, with increases in Urtica dioica, Drosera 
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rotundifolia, Yilipendula, Geum, Khinanthus und A-vena-Triticum type. Poaceae, large Poaceae 

and Vteridium aquilinum decrease, with litde change in Cyperaceae, and a sHght increase in 

Pteropsida monolete undiff.. Micro- and macro-charcoal values are lower than the previous 

zone. 

7.8.23 Step mire core (Hive Garn Bot tom II). 

7.8.24 Coring and stratigraphy. 

Coring was undertaken upon the step mire to the east of 

the main valley mire, shown in figure 7.60. The core 

location was selected from a small hollow within the 

mire, where the greatest mire depth could be located with 

minimal surface disturbance. A 130cm long core was 

recovered (table 7.23). 

D e p t h Description 
0 — 5cm: W Th+ T1+ 
5 — 18cm: Tb3 Thi T1+ 

18 — 45cm; Th3 Shi 
45 — 56cm: Tb3 Thi 
56 — 93cm: W T h + 
93 — 108cm: Th2 Sh2 Tb+ 

108 - 112cm: Th2 Sh2 Tb+ 
1 1 2 - 1 2 2 c m : As2 Agi Gal Th+ 

1 2 2 - 1 3 0 c m : GaZ Ggi Gsi As+ 

120 lu ' tb 

Table 7.25: Stratigraphic description 
from Hive Garn Bottom (Step Mire). 

10000 20000 30000 
SCP g"' 

Figure 7.65: SCP profile from 
Hive Garn Bottom (Step Mire). 

7.8.25 Spheroidal carbonaceous particles. 

SCP concentrations have been estimated for the upper 

102cm (figure 7.65). The two dating points have been 

obtained by comparison to dated curves from Southern 

Britain (Rose, unpublished): 

18cm: AD1980±2 

50cm: AD 1950+10 

The older date is potentially problematic, as the site has 

undergone rapid accumulation, and therefore potentially 

the SCP concentrations during these levels may be low and 

not properly 'pick up' the c. A.D. 1950 increase. 

7.8.26 Pollen and Charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for Hive Gam 

Bottom (step mire) (figure 7.66), with micro-charcoal presented as area per volume. The 

zones are of local significance, and have been numbered from the base upwards with site 

prefix 'HGB IF for Hive Garn Bottom (II). 
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7.8.27 Zone Descriptions. 

HGBII-l (126-80cm). 

The basal zone is dominated by (f.27%) and (f.26%). is 

present throughout at low values, with Vagus sylvatica appearing from 110cm. Melampjmm is 

present at ^1%, with UrAca type and R. affAj-a type 

increasing from 110cm. Poaceae values are around 10%, with large Poaceae 'm.diAvena-

Triticum type intermittently present throughout the zone. Micro-charcoal peaks at 110cm, 

then is reduced to r.lO cm^ cm ^ for the remainder of the core. Macro-charcoal is present 

throughout at c.5 particles cm" .̂ 

HGBII-2 (80 - 48cm). 

J^inus increases, coinciding with an increase in ¥agus sylvatica. Erica tetralix, Calluna 

vulgaris and Ilex aquifolium. There are also increases in Urtica dioica, Ruff^ex acetosella type, 

Plantago lanceolata and Poaceae. Melampyrum and Hedera helix decrease to isolated occurrences, 

with Tilia cordata undergoing a temporary decUne at 66cm. Avena-Triticum type increases in 

occurrence during this zone. Sphagnum and Hquisetum increase, whereas Pteropsida monolete 

undiff. decrease to c.10% (TLP + Spores). Micro-charcoal remains c.0.03 cm^ cm" ,̂ with a 

small peak at 58cm, coinciding with a peak in macro-charcoal. 

HGBn -3 (48 - 32cm). 

Alnusglutinosa and Corylus avellana decrease, with Tilia cordata decreasing to less than 1% by 

the end of the zone. There is little change in the herb pollen, whereas Equisetum, Pteropsida 

monolete undiff. and Sphagnum decrease. Micro-charcoal remains ~0.03 cm^ cm'^, whereas 

macro-charcoal is more frequent (between 12 — 30 particles cm"^). 

HGBII-4 (32 - 2cm). 

There is little change in the arboreal pollen from the previous zone. E. cinerea becomes 

increasingly present, with an increased occurrence of Melampyrum, Lactuceae and U. dioica, 

and a decrease in K acetosella type and P. lanceolata towards the end of the zone. Poaceae, 

large Poaceae •mA Avena-Triticum type increase. Sphagnum decreases to trace values by the end 
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Hive Garn Bottom II - Taxa occurring at greater than 1 % TLP 
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Figure 7.66a; Pollen and charcoal diagram from Hive Garn Bottom II (step mire), showing taxa occurring at greater than 1% TLP. 
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Hive Garn Bottom II - Rare taxa occurring at less than 1% TLP 
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Figure 7.66b: Pollen and charcoal diagram from Hive Garn Bottom II (step mire), showing rare taxa occurring at less than 1% TLP. 
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of the zone. Micro-chat coal also decreases to less than 2 cm^ cm"̂ . Macro-charcoal peaks at 

22cm, then also decreases to low (less than 5 particles cm"̂ ) by the end of the zone. 

7.8.28 Interpretation 

The interpretation of the two sites will be dealt with together. The basal section of the step 

mire sequence (Zone HGBII-1) is considered analogous to zone HGB-3 of valley mire 

sequence due to similarities in the poUen assemblages and their close proximity. 

7.8.29 Local site development 

The basal sediments contain low LOI and high MS values, suggesting that there is inwash of 

both coUuvial and alluvial silts, with Utde organic deposition. Although the base of the 

sequence is undated, the poUen suggests that accumulation began after the mid-Holocene 

Ulmus decline, c. 5500 cal. BP and before the lower radiocarbon date of &3920 cal. BP. A.lnus 

glutinosa was present within the valley bottom, and probably extending up the sides of the 

valley, due to presence of spring Mnes. Filipendula and Votentilla type were present in the valley 

bottom, along with Pteropsida monolete undiff. (probably Theljpteris vulgaris), whereas 

around the spring line on the valley edge there is a much richer community comprised of the 

above plus ^nunculus undiff., Chenopodiaceae, Mentha type and Galium. The radiocarbon 

dates from this section in the valley mire range from &3920 BP to c.3530 BP. These were 

dated Sphagnum leaves and charcoal fragments, probably in-situ, rather than re-mobilised 

older sediments. In addition, the dates are not reversed (basal date not younger than the 

upper date), also arguing against remobihsation of organic deposits. This would imply that 

the erosion and deposition was occurring during this time period. 

The hiatus in this sequence is likely to coincide with the transition in the stratigraphy from 

predominantly minerogenic material to organics, with Sphagnum dominating around the 

seepage step (112cm), and herbaceous plants in the valley bottom (65.5cm). On the seepage 

step, as already stated. Sphagnum is dominant, along with Equisetum. Poaceae and Erica tetralix 

also increase, probably reflecting Molinia and wet heath present. The pollen concentration 

decreases, coinciding with very low SCP values, suggesting rapid accumulation, and probably 

the presence of a floating Sphagnum mat. Pteropsida monolete undiff. decrease, suggesting a 

change in the local mire vegetation. 
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In the valley bottom Poaceae and Sphagnum were also important constituents, along with 

Cyperaceae. is present at higher values to the basal sediments, suggesting the 

continuity of carr woodland, although it is now much more open as suggested by presence 

of Cyperaceae, Chenopodiaceae, Brassicaceae, Vedicularispulustris and Lactuceae. There is 

also I'otamogeton present. There is a decrease in the pollen concentration during zone HGB-4, 

suggesting an increase in accumulation rate, coinciding with an increase in Sphagnum and 

Equisetum and decrease in Pteropsida monolete undiff.. This zone probably coincides with 

zones HGBII-2 and HGBII-3 of the seepage step mire, as bo th contain an increase in Pinus 

sylvestris at start of low pollen concentrations. 

In zones HGB-5, HGB-6 and HGBII-4 pollen concentrations increase, coinciding with 

reductions in Sphagnum and Equisetum. Poaceae remains dominant along with Erica tetralix 

and Calluna vulgaris. In the valley bottom there is an increase in Mjrica gale. 

7.8.30 Dryland vegetation and human activity. 

As already mentioned, there was a large amount of sediment movement and redeposition 

during tlie lower section of each sequence, which is associated with high charcoal values at 

both core sites. The dominant woodland taxa Quercus, Tilia cordata and Corylus avellana, 

with some Ulmus. Calluna vulgans and Erica cinerea are recorded at the seepage step, yet are at 

very low values in the valley bottom. This may be due to small areas of heath present above 

HGBII, or Calluna vulgaris growing on-site. Coinciding with the high charcoal values are 

increases in Pteridium aquilinum and Melanpyrum, suggesting localised burning and disturbance. 

The higher values of Pteridium aquilinum in the valley bottom may suggest that Calluna vulgaris 

was suppressed here by burning, allowing the Pteridium aquilinum to thrive, whereas around 

the seepage step there was less burning, allowing Calluna vulgaris not be out-competed. The 

presence of boiling mounds in the valley bottom may be associated with this activity. 

The date of the lower part of the sequence, between f.3920 BP and c.3530 BP would suggest 

that there was increased anthropogenic activity during the late Neolithic / early Bronze Age. 

The hiatus in the sequence does not allow a direct dating of main heathland initiation 

around the site, but it does seem that some heathland was being initiated during this period. 

There is then a break in the sequence, with a sharp boundary between the minerogenic and 

organic deposits. One explanation for this break could be peat or turf cutting, with its 

abandonment at some point during the 18^ or 19"̂  centuries, allowing site growth to re-

initiate. 
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When peat growth begins again, the dryland vegetation was very different. Heathland taxa 

had increased at both sites, with CaAkxa and _E. all present, along 

with type. Disturbed gfound was also widespread, with f a n d 

f a l l increasing towards the top of the sequence. The increase in 

Triticum type may be attributed to arable farming associated with Ashley Lodge, south of the 

site. 

Ilex aquijolium and Vagus sjlvatica were present throughout both upper sections of the cores, 

with Tilia cordata undergoing a decrease at the hiatus boundary, although it did persist at a 

lower abundance in the local vegetation until c. AD 1950. The main event in the upper 

sequences is the planting of Vinus sjlvestris, with increases \xiA,bies, Tsuga and Kcea, also 

associated with plantations. There is also an occurrence of l^opulus, which is likely to be 

related to one of the local plantations. 
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7.9 Rakes Brakes Bottom. 

Rakes Brakes Bottom is a large vaUey mire which drains Fritham Plain to the north (figure 

7.68). Surrounding the site there are numerous plantations and areas of unenclosed ancient 

woodland. 

Location: SU 222126 

Underlying Geology: Plateau Gravels, Bracklesham Bed Clays and Barton Clays. 
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Figure 7.68: Rakes Brakes Bottom - detail from 1:20,000 map (Ordnance Survey). Red star indicates 
sample location. 

7.9.1 Local vegetation. 

The site is situated within an area of heathland surrounded by woodland and plantations, on 

a south facing slope, draining Fritham Plain to the north into Dockens Water. There are 

four main plantations within the area: Amberwood Inclosure and Sloden Inclosure to the 

north west. South Bendey Inclosure to the east, and FloHy Hatch Inclosure to the south. 

There are also two large areas of 'ancient' woodland to the south (Anses Wood) and east 

(Queen North Wood), comprising principally oiQuercus robur, Q. petraea and Vagus sylvatica. 

On the eastern side of the sample site there are large stands of l^inus sjlvestris Quercus, 

which were planted at some point after A.D. 1850. 
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Amberwood Inclosure is dominated hjQuercus, planted in A.D. 1815, with small stands of 

Pinus sylvestris and harix deddua, planted between A.D. 1929 and A.D. 1930. Sloden Inclosure 

is also dominated hj Quercus, planted in A.D. 1775 and A.D. 1864, with large stands of 

Tseudotsuga men^esii, planted in A.D. 1953 and A.D. 1967. There are also some small stands 

of Pmus sy/ves^ris, planted in A.D. 1864. South Bendey Inclosure is dominated hjQuercus, 

mainly planted in A.D. 1700. 

Figure 7.68: Woodland Vegetation surrounding Rakes Brakes Bottom. Red star indicates sample 
location. 

Most of the plantations within HoUy Hatch Inclosure date from between A.D. 1928-1963, 

and comprise of Pseudotsuga men^esii, Tsuga heterophjlla, Pinus ylvestris, Pinus nigra spp. laricio, 

iMrix deddua, Picea sitchensis, Quercus and Vagus ^Ivatica. There are also older stands of Quercus, 

dating from A.D. 1810 and A.D. 1829. Outside of this inclosure there are also old stands of 

Quercus robur and Pinus ^Ivestris. 
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7.9.2 Local archaeology. 

There have been few prehistoric finds so far recovered in this area. A isolated flint knife was 

recovered from within Sloden Coppice, yet its age is unknown. Bronze Age remains are 

more numerous, with round barrows mainly found in elevated positions to the north upon 

Fritham Plain, and south upon Ocknell Plain. Boiling mounds have been located at various 

locations within the area, normally associated with streams or seepage steps, with two sites 

located upon streams feeding into the site. 

1 

Figure 7.69: Local Archaeology surrounding Rakes Brakes Bottom. Red star indicates sample 
location. 

There is an Iron Age enclosure located within Sloden Coppice, to the west of the site. The 

role of this site is unknown, but it also contains Roman pottery, and may therefore have 

been associated with the adjacent kQn sites. This may suggest that the pottery industry here 

was initiated during the Iron Age as a small industry, expanding to meet demand during the 

Roman period. To the west and north of this enclosure there are ten kilns recorded, along 
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with large amounts of pottery remains. There is also another enclosure, which is associated 

with either the Roman period or Iron Age and may be contemporary with the large 

enclosure south and the adjacent kiln sites. To the north of Sloden Coppice there are also a 

number of bank and terrace earthworks, which may be associated with a settlement, possibly 

contemporary with those already mentioned. The presence of this number of archaeological 

features in a close proximity would suggest that there was some intense human activity and 

settlement on the western side of the sample site during this period. In addition, there are 

several lynchets in close proximity to the enclosures; however they are undated, and may be 

associated with Roman / Iron Age activity, or possibly the later construction of the coppice 

bank and plantations. 

Within this area there are many earthworks, most of which are of unknown date. There are 

three former coppice banks in the area. To the east there is an intact coppice boundary in 

South Bendey Inclosure, forming much of the present boundary. To the west, there is 

Sloden Coppice. This bank is likely to date from the thirteenth century AD, as there is a 

reference in the Calendar of Patent Rjolls for A .D . I 232-47 of a grant of land to enclose 24 ha -

of heath in the vale of Sloden with a dyke and hedge (Stagg, 1991). Although this cannot be 

definitely linked with Sloden coppice, the earliest absolute date for this structure is A.D. 

1572 (Flowers, 1980). There are the remains of a potential third coppice enclosure to the 

northwest in Amberwood Inclosure. Many of the other earthworks within this area are likely 

to be the result of former enclosures, particularly the long earthwork running through 

Sloden Inclosure and the northern section of Sloden coppice, but are undated. There 

stratigraphic relationship to dated earthworks, however, generally suggests a medieval or 

post medieval origin. There are also a number of charcoal pits found to the north of the site, 

with two pounds also from the area, probably associated with medieval pig husbandry. 

7.9.3 Site vegetation: (fromAlcock, 1984). 

The site is dominated by an underlying Sphagnum carpet, usually dominated by S. papilosum 

with associated species (such as Narthedum), and therefore classified as community 6. Parts 

of the community appeared as short open Sphagnum with some standing water and the 

associated species of J. and J. 

Erica tetralix^&tt also abundant and Drosera rotundifolia frequent. In one area of this more 

open community 'Khynchospora alba reached dominant proportion, and in other area Eleocharis 

multicaulis became abundant. However, this open appearing community was not abundant 

and much of the site appeared as a tall Eriophorum angustifolium / M.olinia caerulea / ]uncus 

acutiflorus community, which in some areas was grazed short. / . acutiflorus becomes locally 
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Figure 7.70: Rakes Brakes Bottom Site 
Vegetation (black circle marks sampling 

location). 

dominant in a few places, whilst in others 

Uriophorum gains total dominance and here the 

community was shorter. 

Around the edges, particularly on the western 

side the uniformity in height of this main stand 

type became broken into tussocky Molinia 

caerulea / Mjrica gale / Erica tetralix'^th Sphagnum 

spp; Carex echinata and Eleocharis multicaulis in 

between the tussocks. It graded into wet heath 

where Mjrica gale was also frequent. 

At the upper end of the bog there was a small 

area of community 4. Here, most of the 

Sphagnum was S. auriculatum and species such as 

Hypericum elodes, H. pulchum, Fotamogeton 

repens and D. intermedia were present in addition 

to Molinia caeruka, Eleocharis multicaulis and Juncus 

Community Description Approx % of site 

1 

2 

3 

4 

5 

6 

Wet Alder carr woodland. 

Wet fenny woodland ground flora 

Wet acidic woodland ground flora 

Flushing water community 

Molinia / Myrica / Erica tetralix community 

Sphagnum lawn 

5% 

95% 

Table 7.26: Summary of Vegetation Communities upon Rakes Brakes Bottom (taken from Alcock, 
1984). 
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7.9.4 Coring and stratigraphy. 

Coring was undertaken upon the eastern side of the site 

(figure 7.70) as this area contained the deepest deposits. 

There was evidence of drainage channels across the 

surface of the mire, with minimal observable interference 

in the coring location. A 130cm long core was recovered 

(table 7.27). 

7.9.5 Spheroidal carbonaceous particles. 

D e p t h Description 
0 - 67cm: Tli4Tb+ 
67 - 72.5cm: Thi Sh3 
72.5 - 79ctn: DI2 Sh2 Dh+ Ga+ 
79 — 81.5cm: Gai Ggi Dha Sh+ 
81.5 — 87cm: 
87 - 98cm: Sh4Th+ 
98 — 107cm: Thi Sh3 
107 — 110cm Ag2 Ga2 As+ Th.+ 
1 1 0 - 1 1 2 c m Ga2 Thi Agi 
112 — 130cm: As4 Ag+ 

Table 7.17: Stratigraphic description 
from Rakes Brakes Bottom. 

SCP concentrations have been estimated for the upper 72cm (figure 7.72). The two dating 

points have been obtained by comparison to dated curves from Southern Britain (Rose, 

unpublished): 

22cni: AD 1980±2 

50cm; AD 1950+10 

SCP's were no longer consistentiy present below 72cm. 

7.9.6 Radiocarbon determinations. 

Two radiocarbon determinations were undertaken on this site (table 7.28). The two 

radiocarbon dates suggest a very slow accumulation rate for the deeper sediments, but when 

combined with the stratigraphy, it is likely that there are two hiatuses within the sequence, at 

107cm and 81.5cm, coinciding with a change between predominantiy organic and inorganic 

material. The site may have also been cut for peat in the past, which may have introduced a 

third hiatus, possibly at 72.5cm. 

7.9.7 Loss-on-ignition (LOI) and magnetic susceptibility (MS) (figure 7.72). 

The basal part of the sequence between 66-103cm contains predominantly mineral material. 

Organic-rich material is present above this, with values increasing towards the top of the 

core. Values for magnetic susceptibility are highest at the base of the core, and near zero 

from 60cm upwards. Magnetic susceptibility has been plotted against mineral content (figure 

7.73). These samples generally show that susceptibility reduces as the organic content 

increases, with the base containing paramagnetic materials, and the upper diagmagnetic. 
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Figure 7.71: Age-depth relationship for Rakes Brakes Bottom, incorporating two radiocarbon dates 
and two dates derived from SCP analysis. 
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Figure 7.72: SCP, LOI and MS analyses for Rakes Brakes Bottom. 

7.9.8 Pollen and charcoal analysis. 

Results of pollen analysis are presented as pollen percentage diagram for Rakes Brakes 

Bottom (figure 7.74), with micro-charcoal presented as area per volume. Numerical zonation 

analyses have been used in producing zonation schemes for the pollen diagram using the 

program PsimpoU (Bennett, 1992). The method used was a 'optimal splitting by information 

content', which produced 6 zones. The zones are of local significance, and have been 

numbered firom the base upwards with site prefix 'RBB' for Rakes Brakes Bottom. 
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Publication 

Code 
Depth Sample Material 

'••C Enrichment 

(% Modern + / -

l a ) 

Conventional 

Radiocarbon 

Age 

CaUbrated Age (years 

BP + / - 2ct) 

Carbon content 

(% by wt.) 

5^CpDB%0 + / -

0.1 

SUERC-4217 79.5 - 80cm Charcoal, Sphagnum leaves 73.26 + / - 0.22 2508 + / - 26 2750BP (95.4%) 2470BP 60.0 

SUERC-4218 107.5 - 108.5cm Wood fragments (above ground) 54.18 + / - 0.17 4944 + / - 32 5740BP (95.4%) 5600BP 60.0 -27.4 

Table 7.28: Radiocarbon determinations from Rakes Brakes Bottom. 
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Figure 7.73: Plots of magnetic susceptibility against mineral content (LOI) of samples from Rakes 
Brakes Bottom. 

7.9.9 Zone descriptions. 

RBB-1 (128-109cm). 

This zone is dominated hjQuercus (c.SS°/<^,Alnusglutinosa (c.55%), Tz/ia cordata (f.8%) and 

Cotylus avellana (c.25%), with Ulmus and Betula increasing at the end of the zone. Herb pollen 

values are low, including ^nunculus undiff., Urtica dioica, Rosaceae undiff. and Filipendula. 

Cyperaceae and Poaceae show little change, as do Polypodium, Pteridium aquilinum and 

Pteropsida monolete undiff. Pollen preservation is poor, and charcoal values are low, 

showing little change. 

RBB-2 (109 - 79cm). 

~S>etula,Alnusglutinosa, Corylus avellana and i'a/zx increase, with declines m Quercus, Tilia cordata 

and Fraxznus excelsior. There is litde change in herb pollen, with Rosaceae undiff. and 

Filipendula increasing and the increased occurrence of Melampyrum. Cyperaceae fluctuates 

between 5% and 21%, whereas Poaceae decreases. IPolypodium and Pteridium aquilinum 

decrease, while Sphagnum Micro-and macro-charcoal values are higher than the 

previous zone, both peaking at the end of the zone. 
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Rakes Brakes Bottom - Taxa occurring at greater than 1% TLP 
Shrubs & Climbers 
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Figure 7.74a; Pollen and charcoal diagram from Rakes Brakes Bottom, showing taxa occurring at greater than 1% TLP. 

288 



Rakes Brakes Bottom - Rare taxa occurring at less than 1% TLP 
Herb Aquatics 
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Figure 7.74b; Pollen and charcoal diagram from Rakes Brakes Bottom, showing rare taxa occurring at less than 1% TLP. 
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RBB-3 (79-61cm). 

confaAz and Jg&c undefgo a decline, with little change 

CoQ'/yj- and FraxzWj- gx̂ g/k'or. ^A/aA'ca increases and fzWj- ^AvjAzr begins to 

increase at the end of the zone. Ca/6y«a increases, along with undiff. 

(inclnding type), '̂o/ca, Apiaceae, f^7«/ago Ga/S;*/? and other 

herbs. Cyperaceae and Pteropsida monolete undiff. decrease, with a rise in Poaceae, Pteridinm 

aquilinum and Sphagnum. Micro-charcoal reaches its highest values at the beginning of the 

zone, with an associated peak in macro-charcoal, before declining at the end of the zone, 

coinciding with a change in stratigraphy. 

RBB-4 (61 — 49cm). 

f a n d Cogf/KJ increase, although 

glutinosa and Salix are lower. Urica tetralix, Calluna vulgaris. Ilex aquifolium and Pteridium 

aquilinum increase. Herb taxa, including Urtica dioica and Plantago lanceolata, Cyperaceae, 

Poaceae, Pteropsida monolete undiff. and Sphagnum, decline. Micro-charcoal values 

fluctuate, but are higher than the end of the previous zone. Macro-charcoal remains low. 

RBB-5 (49 - 31cm). 

Pinus sylvestris declines slightly, A-lnus glutinosa and Corylus avellana are at lower values than the 

previous zone, and Fraxinus excelsior mcTeases. Other tree taxa show Httle change from the 

previous zone. Herb and Poaceae pollen increase, with Httle change in Erica tetralix, Calluna 

vulgaris and Cyperaceae. Pteropsida monolete undiff , Pteridium aquilinum and Sphagnum also 

show Mttle change from the previous zone. Micro-charcoal values decrease towards the end 

of the zone, whereas macro-charcoal increases, reaching their highest value. 

RBB-6 (31-2cm). 

Pinus sylvestris (29%) and Fagus sylvatica (8%) increase to their highest values, with increases 

also in P>etula and Fraxinus excelsior, and a decline in Corylus avellana. Salix, Erica tetralix and 

Calluna vulgaris decrease. Poaceae shows little change from the end of the previous zone, 

with Cyperaceae increasing at the end, and an increase oi Avena-Triticum type, and decrease 

of Pteridium aquilinum at the top of the core. Micro-charcoal values decrease to trace 

amounts, and macro-charcoal also decreases to low values. 
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7.10.10 Interpretation. 

7.9.11 Local site development 

At the beginning of the record was present in the valley bottom, probably 

forming localised carr woodland, with RaMKMw/kj- type, and 

Galium. There are also localised abundances of Osmunda and probably Theljpterispalustris, 

indicated by the presence of sporangia and Pteropsida monolete undiff. This community 

dates to c.5670 cal. BP. At 112cm there is an increase in sand deposition, coinciding with a 

decrease mQuercus and increase in Betula, suggesting either localised clearance, or the 

presence of Betula growing on site. The transition from sandy-silts to organic deposits occurs 

at 107 cm, coinciding with an increase in LOI and the increase in Betula. This may represent 

the presence of a hiatus. 

Above 107cm, in zone RBB-2, there is an increase in Salix, Sphagnum and Cyperaceae, with 

the presence oi Hydrocotjle vulgaris and Votamogeaton suggesting on-site growth and increased 

flushing. There is also an increase in poUen concentration values coinciding with the change 

to organic deposits, suggesting a slow-down in accumulation rate. Salix peaks at 86cm, 

followed by an increase in V>Mnunculus undiff., Chenopodiaceae, Sphagnum, Poaceae and 

Calluna vulgaris. A.lnusglutinosa also decreases, suggesting an opening-up of the canopy on 

site. This is dated to <7.2610 cal. BP, and probably indicates local clearance and heathland 

development, with an associated change in wetland communities. 

At 82cm there is a decrease in LOI, with the presence of occasional gravel particles, 

probably indicating an erosion surface. This layer may represent the presence of a hiatus, as 

there is a large change in the pollen assemblage above 79cm, indicated at the zone RBB-2 — 

RBB-3 boundary. This change may also be related to human impact and clearance, so the 

interpretation is further complicated. 

The alternative location for a hiatus is at 72.5cm, coinciding with a change in stratigraphy 

from detritus lignosa dominated to turfa herbosus, probably indicating on-site formation of 

Molinia. The hiatus is likely to be the result of peat extraction, with Molinia becoming 

dominant after growth had re-initiated on-site. 

In zone RBB-4 there is a decrease in Sphagnum, coincidental with decreases in ho'daAlnus 

glutinosa and Betula. Corylus avellana increases, which may be due to onsite presence of Myrica 
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ga/k, rather than an increase in C. Cyperacae decreases, while and 

fw^arir increase, representing both heath and wet-heath expansion. and 

undiff. also increase. In zone RBB-6 there is also an increase in Isoetes, Ophioglossum, Osmunda 

and Brassicaceae, coinciding with a decrease in Calluna avellana. Low pollen concentration 

values in zones RBB-5 and RBB-6, as weU as the SCP data, suggest a fast accumulation rate 

for the upper 50 - 70cm of this sequence, as a result of the presence of hummock building 

7.9.12 Dryland vegetation and human activity. 

The base of the sequence, prior to c.5610 cal. BP, is dominated hjQuerms, Ulmm and Tilia 

cordata, with Corylus avellana also likely to have been locally important, and Fraxinus excelsior 

locally present. There is then a hiatus in the sequence, marked by a decrease mOuercus and 

V'olypodium, and increase in Betula. T. cordata, Ulmus and ¥. excelsior also decrease over this 

boundary, suggesting a clearance episode in the late MesoHthic / early Neolithic, prior to 

organic deposition in the valley bottom, probably the result of sediment impeding drainage. 

Carpinus betulus and Comus sanguinea type were now present in the local vegetation, albeit at 

low values. An increase in charcoal coincides with the change in local vegetation in zone 

RBB-3, and coincides with a decrease in Betula and T. cordata, and increase in Urtica dioica, 

Plantago lanceolata and Vteridium aqtiilinum. This level is dated to c.2610 cal. BP, and also 

coincides with increased erosion, also suggesting clearance. Although a hiatus is present 

above this level (at either 79 or 72.5cm), it is highly suggestive that the increase in charcoal 

present, and increases in Enca tetralix, Calluna vulgaris, Vteridium aquilinum and Melampjmtn are 

indicative of burning and clearance leading to heath formation. 

After the hiatus, Betula 2Lnd A.lnusglutinosa decrease, coinciding with an increase in both Pinus 

sylvestris and Fagus sjlvatica, likely to be due to local plantations. Calluna vulgaris and Erica 

tetralix also increase, due to heath expansion, both wet and dry, coinciding with a decrease in 

charcoal. The presence of Botrychium lunana, ^nunculus acris type, Einum hienne type, 

spp. WMor, acf/oja type and afg/oj-f/K; type are suggestive of an 

increase in grass or grassy-heaths, and increased grazing. At 32cm there is a peak in charcoal, 

coinciding with a decrease in Calluna vulgaris, and increase in Urtica dioica and M.ela?npyrum, 

suggesting burning of the local heath. Betula and Erica increase after this level. There 

is also an increase in Fagus sylvatica and Finus sylvestris, and a decrease in Corylus avellana, 

probably relating to an increase in local plantations and subsequent clearance. 
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Chapter 8 Discussion. 

8.1.1 Woodland composition, structure and arrival rates throughout the Holocene -

revisited. 

In chapter 4.1.1 the arrival rates of the main woodland taxa were reviewed and it was 

suggested that many of the dates from the New Forest area were problematic. A number of 

discrepancies have been highlighted between this new study and those previously 

undertaken within the New Forest, particularly relating to the date of woodland taxa arrival 

and expansion. This evidence will be compared with other studies f rom southern Britain 

that were presented in chapter 4.1.1. 

The date for the arrival of Corylus avellana in the New Forest was previously uncertain, with 

two different radiocarbon dates from Cranes Moor. Although the new sequence does not 

cover the expansion of C. avellana, the basal radiocarbon date of 10,380 cal. BP suggests 

that the taxon was already well established by this time. The new radiocarbon date would 

suggest that the previous radiocarbon date from Sphagnum Bog (Barber & Clarke, 1987) is 

suspect, with the radiocarbon date from Flush Bog closer to the new dates, but again 

probably too young. This is supported by a similar basal date f rom Church Moor of f.10,365 

cal. BP. The new set of radiocarbon dates are comparable to those from other sites 

presented in chapter 4.1.1 (see table 8.1), and indicate the expansion of C. avellana in the 

New Forest area prior to the initiation of sediment accumulation within the coring locations 

of these two sites. The previous radiocarbon dates were based upon conventional 

radiometric counting, and may have contained contamination due to the large sample size 

required. The radiocarbon date from 

Warwick Slade Bog may therefore 

also be questionable, as it differs 

significandy from the new dates being 

suggested here and at other sites from 

across southern Britain. 

The rational Hmits of Quercus and 
Table 8.1: Dates for the Rational Limit of Corylus 
avellana, incorporating the new dates from this study Ulmus a r e a l so u n r e c o r d e d i n t h e 
(shown in bold, original dates underlined). 

Church Moor and Cranes Moor 

sequences, predating the initiation of each sequence. As the rational limits predate the basal 

radiocarbon date in each sequence, they provide some of the earliest expansions of each taxa 
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Holywell Coombe f.l0725 cal. BP 
Pannel Bridge f.l0650 cal. BP 
Thatcham TRA f.l0335 cal. BP 
Cothill Fen C.10210 cal. B P 

Enfield Lock A 9215 cal. BP 
Gatcombe Withy Bed f . l l450 cal. BP 
Cranes Moor — Flush ] )og f.10305 cal. BP 

— Sphapnum Bop- ^.9630 cal. BP 
prior to c.10380 cal. BP 

Church Moor prior to C.10365 cal. BP 
Warwick Slade Bog f.9700 cal. BP 



from central southern England, with only HolyweU Coombe and Thatcham TRA predating 

the New Forest sites (see table 8.2). These two later sites utilise interpolated dates, and may 

not be as early as calculated, due to the nature of their sediment accumulation. The integrity 

of the two New Forest sites and seemingly robust age-depth relationships argue against 

contamination in the basal sequences, but for dates that predate those from the earlier 

studies (Clarke & Barber, 1987; Barber & Clarke, 1987). If the new dates are believed, as 

there is no reason to discount them, then the initial expansion of these two taxa was fairly 

uniform across south eastern and central England. The similar age of radiocarbon dates 

from these different areas would argue against the contamination of samples by the 

introduction of older carbon at sites such as Pannel Bridge and Holywell Coombe, and 

hence there reliability for understanding the expansion of these taxa into the British Isles. 

Tillingham Valley: f.9225 cal. BP Tillingham Valley; &9245 cal. BP 
Church Moor: e.9255 cal. B P Church Moor: f.9250 cal. BP 

ptiot to C.10365 cal. BP prior to c.10365 cal. BP 
Bramcote Green: f.9275 cal. BP Bramcote Green: f.9250 cal. BP 
Enfield Lock: f.9255 cal. BP Cranes Moor: f.9650 cal. BP 
Cranes Moor: f.9650 cal. BP ptiot to C.10380 cal. BP 

prior to c.10380 cal. BP Pannel Bridge: f.10650 cal. BP 
Cothill Fen: f. l0225 cal. BP Cothill Fen: Interpolated c.9900 cal. BP 
Thatcham: f. 10725 cal. BP Gatcombe Withy Bed: Interpolated ir.9360 cal. BP 
Thatcham TRA: f.l0075 cal. BP Holywell Coombe: Interpolated &10625 cal. BP 
Gatcombe Withy Bed: Interpolated f.8850 cal. BP 
Holywell Coombe: Interpolated c. 10725 cal. BP 
Pannel Bridge: Interpolated f. 10285 cal. BP 

Table 8.2: Dates for the Rational Limit of Ulmus (left) and Quercus (right), incorporating the new 
dates from this study (shown in bold, original dates underlined). 

Smith and Pilcher (1973, 904) define the empirical limit as ^'the point at which pollen of the pedes 

first becomes consistently presenf and the rational limit as ^'the point at which the pollen curve begins to 

rise to sustained high valuer. Differentiating between the empirical and rational limits for Tilia 

cordata is difficult due to it generally having low values within the pollen record. This makes 

assigning the rational limits difficult to allow comparisons with other dated sequences from 

southern England. The empirical limit of T. cordata can be assigned for Church Moor as 

f.8820 cal. BP, Cranes Moor as c.8000 cal. BP and The Noads Bog as f.7800 cal. BP. The 

rational Emit, as already stated, is more difficult to assign. For Church Moor it has been 

interpreted as occurring at 171cm, interpolated as <7.8000 cal. BP, Cranes Moor at 182cm, ' 

interpolated as c.7550 cal. BP, and at The Noads Bog it is clearly definable and dated as 

f.7575 cal BP (table 8.3). 
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Church Moor: f.5920 cal. BP 
C.8000 cal. BP 

Gatcombe Withy Bed: f.7335 cal BP 
The Noads Bog: C.7575 cal. BP 
Cothill Fen: f.7645 cal. BP 
Cranes Moor: f.7815 cal. BP 

C.7550 cal. BP 
TiBingham Valley; r.7850 cal BP 
Pannel Bridge: f.7820 cal. BP 
Bramcote Green; f.9275 cal. BP 
Holywell Coombe; f.8460 cal. BP 

The new date from Cranes Moor is 

Barber & Clarke (1987) of cJ%15 cal. 

BP, but this may be due to the size 

and content of the sample used -they 

used a 8cm thick sample for 

conventional radiometric dating. 
Table 8.3: Dates for the Rational Limit of Tilia cordata, 

incorporating the new dates from this study (shown in c o m p a r e d t o a 1 c m th ick A M S 

bold,ohginaldatesunderlined). radioc^bonsampleofselected 

Sphagnum leaves used in this study. If these errors are considered, then the two studies are 

comparable for this event. The Church Moor dates, however, are very different, with c.5920 

cal. BP suggested by Clarke & Barber (1987), compared to &8000 cal. BP from this study. 

This would suggest that the original dated study contained a significant hiatus or 

contamination within the sequence, and should therefore be interpreted with caution. The 

discrepancy between Church Moor and the other two New Forest sites is likely to be a 

reflection of the small basin size of the former. Small local stands are well reflected at 

Church Moor, whereas they need to have been more extensive around the larger basins of 

Cranes Moor and The Noads Bog to cause a significant change in poUen loading. 

Similar problems of identifying the rational limit are found with Fraxinus excelsior. Inferred 

dates for the rational limits are c8330 cal. BP around Church Moor, &7630 cal. BP around 

Cranes Moor, and f.7600 cal. BP around The Noads Bog (table 8.4). Again the early date 

from Church Moor is likely to be the result of basin size and sensitivity. Conditions in the 

woodland around Church Moor may have been preferable for colonising and expanding 

woodland taxa, with changes in the vegetation composition at this time suggesting an 

expansion of open conditions, with Urtica dioica, Filipendula, Aster-type., Botrychium lunaria, 

Cyperaceae, Poaceae and Pteropsida monolete undiff. aU increasing. It is possible that these 

more open conditions allowed both Tilia cordata and F. excelsior to expand quicker than at 

other sites so far recorded. When these radiocarbon dates are compared with those from 

other sites in southern Britain for the rational limit of F. excelsior, the Cranes Moor and The 

Noads Bog dates are analogous with CothiU Fen, Storeys Gate and Littlebrook Power 

Station, but the Church Moor date precedes these sites by 700 years, and the original 

radiocarbon dates from Church Moor (Clarke & Barber, 1987) are younger by 2,400 years, 

probably, as already mentioned, due to the presence of a hiatus or rootlet penetration. 
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Stone Marsh: f.3905 cal. BP 
Midley Church Bank lOB: f.3975 cal. BP 
Sidlings Copse: f.4245 cal. BP 
Bramcote Green: f.4975 cal. BP 
Church Moor: f.5920 cal. BP 

C.8330 cal. BP 
Chapel Bank: f.6150 cal. BP 
Horsemarsh Sewer: C.6310 cal, BP 
Caburn: C.1Q95 cal. BP 
Storeys Gate: f.7570 caL BP 
The Noads Bog: C.7600 cal. BP 
Cranes Moor: C.7630 cal. BP 
Cothill Fen: f.7645 cal. BP 
Littlebrook Power Station: f.7665 cal. BP 

The rational limit of is also 

variable across the New Forest sites. At 

Church Moor it expands f.8820 cal. BP and 

at The Noads Bog prior to 8400 cal. BP. A t 

Cranes Moor it begins its initial expansion 

&8600 cal. BP, but the main increase is 

f rom c.lllQ cal. BP, comparable to the 

original radiocarbon date of Barber & 

Clarke (1987). These dates are also 

Table 8.4; Dates for the Rational Limit of , -̂ i j ^ j r 
Fraxinus excelsior, incorporating the new dates c o p a ^ a o a m e r o m 

from this stuily (shumTi in bold, original (lates (BaudDej îiatyutJishexl) 
underlined). 

of f.8700 cal. BP. The earliest expansion of 

A. glutinosa in southern Britain recorded is f rom the middle Thames estuary (Devoy, 1979), 

dated from 69500 cal. BP. There are many problems associated with mapping the rational 

limit o f y l glutinosa as an indicatorof initial alder spread as it has been suggested by many to 

have been present in low amounts from very early in the Holocene (e.g., Bennett, 1986a; 

1986b; Brown, 1988; Chambers & Elliott, 1989; Tallantire, 1992), which is collaborated by 

dated macrofossil finds (Bush & Hall, 
Hope Farm: f.5140 cal. BP 
Horsemarsh Sewer: f.5595 cal. BP 
The Dowels: f.5680 cal. BP 
Church Moor: f.5920 cal. BP 

C.8820 cal. BP 
Brede Bridge: f.6825 cal. Bp 
Bramcote Green: f.6975 cal. BP 
Gatcombe Withy Bed: f.7335 cal. BP 
Cothill Fen: f.7645 cal. BP 
Mordon B: f.7780 cal. BP 
Cranes Moor: f.7815 cal. BP 

C.7770 cal. BP 
Pannel Bridge: f.7820 cal. BP 
Warwick Slade Bog; f.8700 cal. BP 
Isle of Grain: f.9125 cal. BP 
Tilbury: f.9500 cal. BP 

1987; Pentecost, 1985). This has meant 

that the expansion of this taxon is likely 

to be due to climatic determinants and 

local conditions, rather than rate of 

immigration alone. 

The expansion of ¥agus sylvatica in the 

N e w Forest area is very dissimilar to that 

previously suggested by Bitks (1989), as 

Table 8.5: Dates for the Rational Limit of Alnus t h e r e c o r d f r o m C h u r c h M o o r s u g g e s t s i t s 
glutinosa, incorporating the new dates f rom this . , • , , . , 
study (shown in bold, original dates underlined). possible mitial amval comadeatal with 

that of Tilia cordata and Fraxinus excelsior, 

and the expansion oi Alnus glutinosa, dated to f.8820 cal. BP. This discrepancy is unlikely to 

be due to contamination during sample collection and preparation, as no F. sylvatica pollen 

was found in the bot tom twenty samples from the site. 
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8.1.2 Re-interpreting the palaeo-distribution of Fagus. 

Huntley and Birks (1983) provided the first distribution maps for Fagus during the 

Holocene, which have been recently re-interpreted by Pott (1997; 2000) and Bradshaw and 

Mountford (2002). During these new surveys sites were only included where Fagus showed a 

sustained presence exceeding 2% of the total tree pollen sum. This new evaluation of 

available data suggests that during the early Holocene there were five separate centres of 

distribution, all situated within mountainous areas. Bradshaw and Mountford (2002) suggest 

that by 5000 cal. BP, four of these populations begun to spread into lowland Europe, with 

the fifth population centred in northern Spain seemingly becoming extinct. Between 5000-

3000 cal. BP there was a rapid expansion in the distribution of Fagus, with its presence for 

the first time during the Holocene in sites away from the mountains. 

Based upon the studies by Hundey and Birks (1983), Pott (1997; 2000) and Bradshaw and 

Mountford (2002), it is suggested that Fagus did not become an important woodland 

constituent in England until &3000 BP. Each of these studies do not consider values below 

2% as indicating sufficient local presence. The values derived f rom the Church Moor 

sequence, when calculated as a percentage of total tree pollen, do reach 2% for a few 

consecutive levels &6000 cal. BP, and are frequentiy above 2% Ahusglutinosa is 

removed from the tree sum. The initial increase in Fagus at Church Moor from f.8820 cal. 

BP can also be correlated with the undated sequence from Wareham (Seagrief, 1959). 

Although Fagus values for both sites are below 1%, its coincidental arrival with these other 

deciduous woodland taxa may suggest that condition required for migration or 

establishment may have been similar for each of these different taxa. The sustained low 

values for Fagus do suggest that if it was present during this time period, it was only as small 

isolated stands or individual trees, which were unable to compete effectively with the other 

woodland taxa present. 

Although the exact dating for the arrival of Fagus at these two sites may vary, it is certainly 

present by 6000 cal. BP at the latest. This arrival date is comparable with other sequences 

from across southern Britain, shown in figure 8.1. In addition to Wareham and Church 

Moor, WinnaU Moors (Waton, 1982) contains an early date for the arrival of Fagus at c.6500 

BP. This date, as previously stated in chapter 4.3.1, may contain hard-water error, but its 

expansion after the decline in Ulmus suggests that it must date f rom at least c.5500 — 5000 

cal. BP. Coincidental with this date are increases of Fagus at Gatcombe Withy Bottom c.SSlO 

cal. BP (Scaife, 1980) and Hamble Marshes c.SOlQ cal. BP (Long et al, 2000). The occurrence 
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of these five records, located in central southern England, and dating from a similar time 

period, suggests that the initial expansion within southern Britain originated from this area. 

Other study areas in southern England containing an expansion o£ Fagm, such as Romney 

Marsh and the Thames Estuary, are primarily dated between 2000 — 4000 cal. BP, in line 

with the current models, although there are three earlier dated sites along the periphery of 

Romney Marsh. 

The model proposed here is that Fagm may have spread through Europe at a faster rate than 

is normally attributed in the previous models, probably at the same time as Tiiia cordata and 

Fraxinus excelsior. Its spread does not necessarily need to be envisaged as a migrating front 

line, as random events such as seed dispersal by migrating fauna, such as birds, may have 

allowed the initiation of satellite sites if local conditions were favourable. Its low occurrence 

in many poUen diagrams, especially for sites further north, is Ukely to be the result of direct 

competition with other woodland taxa, and additional natural or anthropogenic pressures. 

Bradshaw and Lindbladh (2005), in their survey of the spread of Fagus within Scandinavia, 

have found that values could be suppressed during periods when charcoal values are high, 

and normally expanded when there was a change in the natural and / or anthropogenic fire 

regime. At Winnall Moors, Kingswood, Snelsmore and Rimsmoor (Waton, 1982), the initial 

increases in Fagus coincide with a decrease in the abundance of charcoal. Bradshaw and 

Lindbladh (2005) also found that Fagus values were significantly greater when cereal pollen 

and anthropogenic indicators increased to greater than 10% TLP. Kuster (1997) also 

suggests that similar conditions are direcdy linked to the spread and establishment of Fagus 

stands. 

The decline in Ulmus, whether through natural or anthropogenicaUy determined factors, 

could have caused sufficient disturbance within the mixed deciduous woodland to permit 

the establishment / expansion of small Fagus stands, yet disturbance was not sufficient to 

allow it to reach dominance. Explanations for the expansion of Fagus within southern 

Britain are very limited, primarily due to the lack of long sequences in close proximity. In 

addition, there are also few small hollow sequences which could highlight the presence of 

any Fagus within stand-scale woodland. 

Providing reasons for the inability of Fagus to expand during the early and mid Holocene is 

difficult, as they are partially dependant upon how we interpret the structure and natural 

processes occurring within the woodland. Fagus is sensitive to spring frosts, summer 

drought, and a shorter growing season on its northern and oceanic north west Emits 

(Peterken, 1996). These factors all inhibit its ability to compete at the edge of its natural 
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range. There are a number of studies that suggest wiU b e able to regenerate much 

better than ¥agus^)x&n larger canopy gaps and fire are present (e.g., Garcia et aL, 2005; 

Rozas, 2003). If these two processes were occurring, then a m o r e open landscape would 

have been present, and this would also support the continued high values of Corylus avellana 

often recorded in pollen diagrams. Fire, grazing pressure and light availability would have all 

been necessary to reduce any competition provided by ¥agus. Poor drainage, particularly 

upon the sedimentary geologies of the Hampshire Basin, would have further inhibited the 

ability olFagus to dominate within woodland. The alternative hypothesis of a closed high 

forest is difficult to envisage, as ¥agus is more competitive in heavy shade, and in modern 

studies can regenerate more easily in single canopy gaps Ouercus (Rozas, 2003). Modern 

studies within Yagus woodland situated in southern England have been able to monitor the 

changes within these areas over the last 50 years. At Denny Wood, in the New Forest, a 

combination of serious drought, wind throw, grazing pressure and increases in canopy gaps 

have all lead to a decrease in the amount of Yagus present within the woodlands (Mountford 

et al.^ 1999; Mountford & Peterken, 2003). This recent decrease in Fagus is not only 

attributable to natural processes that may be applicable to the mid Holocene, but also 

additional factors such as the presence of the American grey squirrel, which has led to 

increased bark stripping and mortality in saplings and young trees. Other fauna are also 

capable of similar damage on young Fagm, such as Roe Deer {Capreolus capreolus), which have 

a longer history within nordi-west Europe. Birds and rodents eat the cotyledons of Fagus, 

increasing mortality in young seedlings (Jensen, 1985; Vera, 2000). These modern studies 

seem to suggest that the present dominance, or co-dominance, of Fagus'm. some English 

woodlands is not natural but instead partially artificial, and that if left untouched, with 

sufficient grazing pressure and continued natural disturbance, such as by storm events, it 

may once again be present only as isolated small stands in some woodlands. This may be 

particularly prevalent if current trends in the climate continue, potentially increasing both 

storm frequency and severe drought (Pontailler et al, 1997; GeBler et al, 2004; FoteUi et aL, 

2002; 2005; Wesche, 2003). 

The increase in Fagis values at its northern limit is normally associated with anthropogenic 

activity, particularly with the preferential selection and removal of other tree taxa. As 

previously mentioned, Fagus is suggested as not being able to compete with Tilia cordata in 

southern Sweden (e.g.. Cowling et al, 2001), and also probably southern England, but it does 

expand 
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Figure 8.1: Distribution and timing of the arrival of F. sylvatica in southern Britain (when F. sylvatica values first exceed 2% TLP). 



when T. cordata declines for anthropogenic reasons (see chapter 4.4.1). Similarly, in the New 

Forest the selective removal oiOuercus, particularly for naval construction, in the last 300 

years has allowed ¥agus to become increasingly dominant (e.g., Rozas, 2003; Tubbs, 2001). 

This has also coincided with an increase in forestry management for timber production and 

drainage to improve growing conditions, both of which have heavily favoured Fagm 

The arrival and expansion dates of Fagus in southern Britain may predate those suggested by 

our existing models. For both Britain and Scandinavia the main expansion of Fagm is 

coincidental with periods of intense human activity and disturbance within woodland, 

including increased clearance and adoption of woodland management. Some models suggest 

expansion into these new areas at this time, but based upon the sites presented here it is 

probably more likely that the disturbance allowed expansion within these areas from already 

established small stands, or individual trees. The presence of existing Fagm may have 

allowed its rapid expansion after disturbance, rather than it having to infiltrate and establish 

itself in new areas after disturbance / clearance occurred. 

8.2 Early and mid Holocene vegetation structure, processes and Mesolithic activity. 

8.2.1 Fire during the early and middle Holocene. 

In the results chapter, the occurrence of charcoal has been linked predominantiy with 

anthropogenic activity, rather than natural occurrence. This is mainly due to the fact that 

charcoal remains in southern Britain are interpreted by most palaeoecologists and 

archaeologists as indicating anthropogenic activity, but this does not necessarily need to be 

the case. The main burning events recorded are from Cranes Moor, yet there has only been 

one Mesolithic site revealed within a 2 km radius of the coring site (figure 7.28), and that 

was small and probably not used extensively over a prolonged period. This potential 

discrepancy means that there are three possible scenarios to explain the presence of burning 

during this time period: 

1. Mesolithic communities existed within a landscape that was naturally combustible 

under the correct climatic conditions; 

2. Natural burning of P. sylvestris created large open areas which were later deliberately 

maintained or exploited by Mesolithic communities; 
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3. Mesolithic communities deliberately initiated burning around Cranes Moor to create 

openings for habitation, hunting, and improved foraging; 

The occurrence of high charcoal values with declines in Pinus sylvestris may reflect natural 

burning events, as this is thought to be the only flammable native British tree species 

(Rackham, 2003, 103-104). Three main phases of burning are recorded at f.9700 cal. BP, 

f.9500 cal. BP and <7.8600 cal. BP, coinciding with decreases in P. jy/m/w abundance (figure 

8.2). The first phase consists of a smaller CHAR peak associated with the decline in P. 

sylvestris and expansion oiQuercus, with increases also in Betula, Calluna vulgaris and Pteridium 

aquilinum, indicative of more open areas and possibly heath formation. The second phase of 

burning contains higher CHAR (micro-charcoal) and associated with increases in macro-

charcoal. This would suggest local burning on a reduced scale compared to the previous 

phase, which probably only affected some wetland taxa, as there is an increase in 

Cyperaceae. The third main phase coincides with another expansion oi Quercus, Betula, C. 

P / m ^ w and The increases in and and 

later Erica tetralix and Ulex type, are taxa associated with heathland, but can also be found 

upon mire surfaces. This means that any firm interpretation of early Holocene heathland 

formation speculative. The soils around Cranes Moor are especially poor, and may have 

allowed heathland development after repeated burning events. Leaching within the soils, 

allowing podzoHsation to initiate in some areas, would certainly support small patches of 

heath. This is supported by the presence of a layer of proto-inaoglite aHophane at the base of 

Cranes Moor, which may have derived from acidic weathering of muscovite, a component 

of the local Barton Sands (Barber & Clarke, 1987, 40). 

The scale of the decline in Pinus sylvestris and expansion oi Quercus are unHkely to be the 

result of purely anthropogenic activity, as the size of the site basin would mean that a very 

large area of woodland would have needed to be burnt to create the observed changes. 

Whether due to anthropogenic or natural causes, the Cranes Moor record suggests that there 

were at least two major burning phases that led to the reduction in P. sylvestris during the 

early Holocene, and the expansion its place. Another burning event occurs 

Alnusglutinosa expands c. 8200 cal. BP (figure 8.2). 

Increases in charcoal coincidental with the expansion oi Alnusglutinosa have also been 

observed at other sites across England and Scotland (see Bennett et al, 1990; Edwards, 1990; 

Edwards & McDonald, 1991), but in each case this is associated with anthropogenic activity. 

As the number 
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Figure 8.2: Micro-charcoal values compared to Pinus sylvestris and Alnus glutinosa pollen 
percentages from Cranes Moor. 

of sites exhibiting the presence of increased charcoal during the expansion of_XL, 

increases, questions must be asked as to the potential geographical extent of human activity 

to be able to modify each of these recorded vegetation systems. Bennett (1984) suggests that 

in wetiand areas A. glutinosa may have been more competitive than Pinus sylvestris, leading to 

the latter's demise. Fire may have also played a significant role in this succession. As P. 

sylvestris is susceptible to burning, it is possible that stands were naturally ignited or charred, 

inhibiting their competitive ability or increasing canopy space, allowing other taxa, 

particularly A. glutinosa, to expand in its place. Increases in micro-charcoal are also observed 

at Church Moor coinciding with an increase i n ^ . glutinosa (see figure 8.4). An increase of 

charcoal in the basin may have also led to blocking of pore spaces within the soil, impeding 

drainage, and causing increased waterlogging, which would have also benefited glutinosa 

over most other tree taxa. This scenario is probably not applicable to all sites in Britain, as 

there are some sequences that do not contain significant increases in charcoal at this time, 

but in other areas it is possibly the most 
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Figure 8.3: Summai-y diagram of part of the sequence from Cranes Moor (plotted against calibrated age (yrs BP). Selected taxa only. 



likely explanation. This may explain why at many sites there is a long period between the 

taxon arrival and its expansion. The timing of expansions across the British Isles and Ireland 

are diachronous, even within small regions, and therefore climatic deterioration is unlikely to 

have been the principal cause for all transitions. 

Although the argument above has focused upon the possible occurrence of natural burning 

during this time period, anthropogenic activity can never be ruled out completely. If humans 

were the main factor driving burning during the early and middle Holocene, then the scale at 

which they were able to manipulate the landscape was significant. If conditions were correct 

to allow natural burning to occur, and were carefully observed by MesoHthic people, then 

they could have used it to their advantage, allowing the clearance of large areas with minimal 

effort. The expansion oiQuercus have been a desirable outcome as fire may have not 

only expanded the taxon range, but also its acorn production (Mason, 2000). Corylus avdlana 

values also increase temporarily during the first two phases of burning, but the prolonged, 

smaller scale burning associated with the expansion o f y l glutinosa, is associated with a 

reduction in and C. avellanaY2kits. 

Explanations can easily be forwarded for both natural and anthropogenic burning events 

during the early and middle Holocene, but there is insufficient evidence and no techniques 

available to allow a differentiation between driving factors. Sites such as Star Carr (Mellars & 

Dark, 1998), Thatcham (Chisham, 2004) and North GiU (Simmons & Innes, 1987; Innes et 

al. 2004) can be related to anthropogenicaUy driven burning much more easily as there is 

abundant archaeological evidence in support, but in areas such as the New Forest these 

interpretations must be more cautious. Whether anthropogenic or naturally driven, burning, 

possibly on a large scale, was occurring in southern Britain during the early and middle 

Holocene, although the spatial extent is currently unclear. 

8.2.2 Contribution to the debate over the structure of early and mid Holocene 

woodland. 

In chapter 4.1.2 the structure of early and mid Holocene woodland was discussed, with the 

different hypotheses presented. The results of this study have the potential to make a 

contribution to this argument, and are discussed below in relation to the contrasting 

hypotheses. 
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Four sequences cover parts of the middle Holocene — Cranes Moor, The Noads Bog, Rakes 

Brakes Bottom and Church Moor. The first three are all large basins, and may therefore not 

be suitable for fully understanding woodland structure and processes during this time 

period. Nevertheless, certain observations can be made from the records. The discussion 

above relating to burning indicates that this may have been an important process during the 

first half of the Holocene in shaping the structure of the woodlands and possibly 

encouraging open areas such as heathland. With the reduction in 'Pinus sjivestris, natural fires 

are unlikely to have been as frequent, and therefore less of a large-scale disturbance factor. 

However, if P. sjivestris still present as small stands in southern Britain, as is being 

suggested by Allen & Scaife (in prep.), then these may have provided a catalyst to stimulate 

natural burning. The study of Buckland (2005) identified that during the mid Holocene 

beede assemblages indicate the presence of both pyrophiUic species and those associated 

with dead wood, both standing and fallen. The presence of dead wood during drier periods 

may have also been easily ignited causing some localised burning and creating some gaps 

within the canopy. 

The Church Moor sequence (figure 8.4), although dominated by arboreal taxa, does indicate 

more open conditions between &8800 and 7900 cal. BP. The main taxon that decreases is 

Cotylus avellana, with increases in Urtica dioica, Vilipendula, Aster-type, Cyperaceae, Poaceae, 

Botiychium lunaria and Pteropsida monolete undiff. There is also an associated increase in 

micro-charcoal values and a peak in macro-charcoal coinciding with the end of the main 

opening phase, possibly due to burning of dead wood and vegetation. Most of the taxa that 

increase are associated with wetland communities, and the initial expansion oiAlnus 

glutinosa, although values do decrease on two occasions during this phase. There is also a 

second phase of canopy opening between c.6400 and &5850 cal. BP, which is less extensive 

than the previous one, but does contain decreases in A. glutinosa and expansion of U. dioica, 

Pteropsida monolete undiff., Pteridium aquilinum and micro-charcoal values. 

These two phases of canopy opening, associated with increases in charcoal values, may be 

due to natural processes occurring within the surrounding woodland, such as fire, wind-

throw and wetland expansion. The pollen results give no indication of the wood-pasture 

landscape indicated by Vera (2000), but this may also be due to limitations of pollen analysis 

to accurately sense landscape openness within a largely wooded environment. The problem 

with this largely natural explanation for changing woodland openness is that many of the 

changes observed could also be associated with anthropogenic activity. Similar changes in 

pollen assemblage have 
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Figure 8.4: Summary diagram of part of the sequence from Church Moor (plotted against caUbrated age (>ts BP). Selected taxa only. 



been recorded at Thatcham (Chisham, 2004) and Star Carr (Mellars & Dark, 1998), yet here 

the archaeological record is sufficient to support a purely anthropogenic cause for the 

observed change in vegetation. At Church Moor there is only a small Mesolithic flint scatter 

2 km southeast of the site (figure 7.4), again indicating a small presence of humans in the 

local area during the Mesolithic, but this gives no indication to the extent or length of 

habitation within the woodlands. The nature of human impact cannot be determined from 

pollen and charcoal analysis alone. 

The presence of open areas within the Mesolithic landscape can be determined from poUen 

analysis, but their cause is unknown. Around Rakes Brakes Bot tom there are a couple of 

isolated Mesolithic finds, but the pollen record is too fragmentary to indicate whether the 

surrounding landscape was largely wooded or contains some openings. At The Noads Bog 

there is no evidence of Mesolithic activity within a 2 km radius of the site, with the pollen 

record suggesting little variation in the local woodland structure. These two sites only cover 

small time slices relating to the early and middle Holocene, and therefore other processes 

occurring over a longer timescale may not be recorded in the pollen sequence due to the 

absence of accumulating sediments. The observations from both Cranes Moor and Church 

Moor may indicate natural processes creating openings within the woodland, but these 

changes are similar in nature to those generally attributed to anthropogenic activity. The 

difficulty to distinguish the drivers has led inevitably to disturbance events being linked to 

human intervention only. This is certainly an argument that can be used by those who argue 

in favour of the high-forest hypothesis, and wOl result in the continued dismissal of natural 

openness being an important factor in natural vegetation during the Holocene. 

Mesolithic finds from across the New Forest indicate human presence, but the nature of 

theic disturbance is unknown. Were they deliberately manipulating the landscape using fire 

and clearance, or instead taking advantage of natural processes and openings within 

woodlands? In addition, were changes already occurring within these environments that 

were then exploited or maintained by Mesolithic communities for their own benefit, such as 

browse for grazing herbivores, landscape openness to enable easier movement, or improved 

yields from fruit and nut bearing species (Mason, 2000). It is Ukely that within the New 

Forest a combination of these processes were occurring. Areas of woodland were likely to 

have contained openings, which probably accounts for the early arrival and expansion of 

taxa such as Vagus sylvatica, Tilia cordata and Fraxinus excelsior around Church Moor. Mesolithic 

people would have taken advantage of these, as they provided an easier solution for gaining 

their desired needs, outlined earlier. The population density within the New Forest is 
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unlikely to have been very high, compared to the number of finds from areas such as the 

Wessex challdands, and therefore the need to expand openings or clear large areas was less 

important. The record from Cranes Moor potentially suggesting heathland formation may 

also be applicable to the areas such as Matley Heath and Black Down which contain the 

highest abundance of Mesolithic finds from the New Forest. The presence of Mesolithic 

heathland communities would certainly correlate with other areas suggesting the same froni 

southern Britain, such as Winfrith Heath (Simmons & Dimbleby, 1974), Poole Basin 

(Haskins, 1978), Iping Common (Keef et al, 1965) and Oakhanger (Rankine et al., 1960). 

As previously mentioned, the process of identifying Mesolithic human activity within the 

New Forest is very complicated, and may be very difficult to distinguish from natural 

processes. If the observed changes are wholly attributable to natural processes, then fire 

played an important role during the early Holocene, particularly relating to 'Pinus sylvestris, 

Quercus, Alnusglutinosa and Corylus avellana. Fire is also likely to be important on a smaller 

scale, as well as wetland expansion and tree-throw, in creating openings within the 

woodland. If anthropogenic activities were the driving factors, then Mesolithic people were 

likely to be able to identify exactiy when to attempt burning for maximum clearance area 

and hence advantage, and how to maintain openings within the landscape. 

The most likely and least controversial scenario is a combination of these two driving 

processes. Natural changes and events may have created vegetation succession and 

landscape openness, but these would have been greatiy assisted by human intervention. The 

problem of differentiating between these two separate processes poses serious problems for 

the exclusive use of pollen and charcoal analysis during the early and mid Holocene in 

identifying anthropogenic activity. This must be carefully considered in the future when 

interpreting any pollen sequence, as previously most interpretations have only pointed 

towards human activity as the main disturbance factor within woodland environments. 

8,3 Mesolithic-Neolithic transition and the Ulmus decline. 

A mid-Holocene decline in Ulmus is recorded at three sites during this study, although some 

caution must be applied to the interpretation of this event. The records from both Cranes 

Moor and Church Moor contain a potential hiatus around the same level as the decline in 

Ulmus. In both cases the decline coincides with the main change in pollen assemblage, and 

therefore is the most obvious location for the hiatus within each sequence. The record from 

Rakes Brakes Bottom may also be fragmentary at this same time period. The three 
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sequences contain coeval dates for the mid-Holocene decline in Ulmus of c.5100 cal. BP 

(Rakes Bakes Bottom), &5530 cal. BP (Church Moor) and <r.5700 cal. BP (Cranes Moor), and 

although early, are coincidental with other studies from across Britain (see Parker et al.^ 

2002). The coincident dating of the decline at all three sites, coinciding with a change in 

stratigraphy, is unlikely to be purely coincidental. Discrepancies occur between the new 

dates and those from the previous studies at Cranes Moor (Barber & Clarke, 1987) and 

Church Moor (Clarke & Barber, 1987) (table 8.6). This is probably due to the large samples 

radiometiically dated in the earlier studies. 

Site Name Original Radiocarbon Date N e w Radiocarbon Date 

Church Moor f.5965 cal. BP C.5530 cal. BP 

Cranes Moor f.5210 cal. BP f.5700 cal. BP 

Rakes Brakes Bot tom f.5700 cal. BP 

Table 8.6; Comparison of radiocarbon dates from the New Forest for the Ulmus decline. 

The presence of a hiatus in the Cranes Moor sequence is the result of peat extraction upon 

the site, as indicated by aerial photography. Although there is a large increase in charcoal and 

open-land taxa above this level in the sequence, this unfortunately does not necessarily 

indicate Neolithic human impact within the area. Similarly at Church Moor the radiocarbon 

dates indicate the presence of a hiatus, but there is no indication of peat extraction from the 

site. At the southern end of the site there is evidence of drainage, and therefore it is possible 

that this could have created disturbance in peat accumulation. Alternatively, an increase in 

precipitation and runoff over the site could have caused erosion or created small streams 

that eroded material and prevented accumulation. There are pines planted in a linear 

arrangement across the eastern side of the site, which may be related to either drainage or 

the over-turning of peat. An alternative explanation for the apparent change in sediment 

accumulation rate at Church Moor and Cranes Moor could be the role of active grazing 

pressure. This has been postulated by Sjogren ef al. (2005) for several mires across the Alps 

and Jura Mountains over the past 2000 years. They suggest that grazing upon the mire 

surface increases compaction and decomposition of the peat, affecting the accumulation 

rate, and the water and nutrient conditions of the mire. If this interpretation is applied to 

Church Moor, then the increase in Ilex aquijolium, ^Mmex acetosella type, Vlantago lanceolata and 

Poaceae are consistent with increased grazing pressure, with an increase in Calluna vulgaris 

possibly suggesting a drying and damage to the mice surface. 

The sequence from Rakes Brakes Bottom is probably the most reliable for understanding 

the decline in Ulmus within the New Forest. It indicates minimal human intervention, with a 
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coincidental decrease in many of the woodland taxa (Lncludiag^Kgnwj, type and 

¥raxinus excelsior), and an increase in open ground and scrub vegetation, including local 

stands of Betula. There is a small increase in charcoal values coincidental with the declines, 

but no major increases within the pollen assemblages to indicate a purely anthropogenic 

cause, as has been suggested at many other British sites (Parker et al., 2002). Due to the 

problems of a potential hiatus or slow-down in accumulation rate at Cranes Moor and 

Church Moor, it is probably unwise to try and attempt to interpret these declines in Ulmus 

with respect to other British records. The hiatuses present within these two sequences, and 

the possible fragmentary record from Rakes Brakes Bottom, has meant that human impact 

during the Neolithic period cannot be reliably interpreted. 

8.4 N e w Forest heathland development. 

Bunting (2003) suggests that the RSAP for Calluna vulgaris may be as low as 2 m in some 

instances. If this is true, then it is potentially very likely that heathland development may not 

be properly identified through pollen evidence alone. This makes the interpretation of early 

Holocene heathland initiation around Cranes Moor tentative at best, although the nature of 

the soils and the occurrence of large burning events may provide the correct conditions for 

heathland initiation. The other way to attempt to interpret heathland initiation is to look at 

when soil erosion and clearance occurred around each site, as these are important processes 

associated with heathland initiation. At the sites that have been interpreted as indicating 

heathland initiation, these additional processes are also identified. 

As already mentioned, the earliest recorded potential heathland development is from the 

Cranes Moor sequence. If this is accurate, and a reflection of human intervention rather 

than natural processes, then it is very likely that other areas of the New Forest also 

underwent initial heathland formation at this time. The high density of Mesolithic finds on 

the eastern side of the New Forest around Madey Heath may also be associated with the 

heathland communities found there, albeit on a reduced scale to that observed today. 

Records from Hive Garn Bottom and The Noads Bog suggest a Bronze Age date for 

heathland initiation. At Hive Garn Bottom the record, although fragmentary, indicates 

woodland clearance during the early Bronze Age with decreases mOuercus and Tilia cordata, 

and expansions of Erica tetralix, Calluna vulgaris, P. lanceolata and Poaceae, with consistent 

high micro-charcoal values and the occurrence of macro-charcoal. This intensification of 

human activity is likely to have been responsible for the formation of the local heathland. At 
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The Noads Bog, the Bronze Age event is less securely dated, but above the radiocarbon date 

at 70 cm there is an age reversal, coincidental with inwash of sands and gravels, indicative of 

local erosion, possibly caused by local clearance. There are initial increases in Srica tetralix, E. 

dnerea and Calluna vulgaris, with charcoal values also increasing. 

The record from Rakes Brakes Bottom suggests a later date for heathland initiation than the 

other sites, with further expansion during the Iron Age. Once again changes in the pollen 

assemblage suggest increased landscape openness and inwash of inorganic sediments 

coincide with this time period. The upper radiocarbon date precedes a layer containing 

gravel, which also coincides with increases in Calluna vulgaris. Erica tetralix, Planiago lanceolata, 

Poaceae and I'teridium aquilinum, and peaks in micro- and macro-charcoal values. This area 

was probably also manipulated during the late Mesolithic, as there is a large expansion of 

Betula coinciding with a decrease in Quercus and Tilia cordata, but C. vulgaris values remain low, 

with little change in the charcoal values. If initial heathland was being formed during the 

Mesolithic period, it was certainly not until the Iron Age that large-scale human 

manipuladon of the local area began. The increase of human activity during the Iron Age 

may be associated with archaeological remains in the area, such as the enclosure within 

Sloden Coppice, and may indicate not only habitation, but also the utilisation and clearance 

of the local area for timber and grazing, possibly to sustain a precursor to the Roman 

Pottery industry found in close proximity to this site (see figure 7.66 and chapter 7.9.2). 

At AlderhiU Bottom, the basal radiocarbon date is taken from an organic lens overlain by a 

layer containing clay, silt and sand. This transition also coincides with an increase in Erica 

tetralix, Calluna vulgaris and charcoal values, indicative of land clearance and possible 

heathland formation. The high Poaceae and herb values suggest that this area was already 

largely open, but do not indicate extensive heath development. This radiocarbon date and 

changes in the pollen assemblage suggests that Roman activity may have played an 

important part in landscape clearance, soil erosion and heath formation. Alderhill Bottom is 

situated within an area of the New Forest containing a high concentration of Roman Pottery 

kiln sites, with associated finds possibly indicative of pastoral activity. In addition, there are a 

number of Iron Age field boundaries which may account for the largely open pollen 

assemblage prior to the Roman period. 

The New Forest contains evidence for a multitude of processes required for heathland 

formation and / or extension occurring over a prolonged timescale. The variety of dates 

coincides with some of the evidence from the New Forest provided by buried soils; some 
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profiles from Bronze Age remains already contained a podzoUsed soil beneath them, and 

others were constructed upon recently cleared land prior to the processes of leaching, 

erosion and podzolisation having occurred (see Dimbleby, 1962; Tubbs & Dimbleby, 1965). 

For the Poole Harbour area, Haskitis (1978) suggested that although soil deterioration had 

occurred prior to the Bronze Age, heathland domination did not occur until the Bronze 

Age. Unfortunately many of Haskins (1978) sites were undated, making a firm association 

with the Bronze Age unsubstantiated. The occurrence of many other areas in southern 

Britain suggesting heathland initiation prior to the Bronze Age adds further strength to the 

argument that this was a long, gradual process, accelerated by Bronze Age activity and 

cHmatic deterioration. 

8.5 Bronze Age impacts upon the N e w Potest. 

Heathland initiation is likely to have occurred over a prolonged time period and not 

necessarily attributable only to Bronze Age inhabitants. Nevertheless, this period does 

contain the highest recorded habitation of the New Forest during prehistory, mainly 

through the numerous Bronze Age burial and boiling mounds (over 400 sites). The nature 

of the clearances recorded does not indicate widespread arable cultivation, but instead 

suggests a largely pastoral economy within the New Forest. This may be an indication of 

more widespread territorial management during the Bronze Age, with arable agriculture 

focused upon the most fertile soils, such as river valleys and the adjacent chalk landscape, 

with pastoral activity focused in other less productive areas, such as the tertiary soils of the 

New Forest. There is possible evidence for arable agriculture f rom Bronze Age field 

boundaries within the New Forest, but these are few in number, with many subsequently re-

used or expanded upon during the Iron Age and Medieval periods. Certainly within the 

poUen records from the studied sites there is no significant presence of cereal-type pollen 

grains during this period, also arguing against any intense arable agriculture. Archaeological 

evidence from the New Forest contains very few sites exhibiting any form of more 

permanent habitation. Although the purpose of boiling mounds is uncertain, the conjectured 

use for cooking or tanning would fit in with a largely pastoral based community. Landscape 

clearance, and hence heathland initiation, may have therefore been a result of increased 

grazing pressure combined with a need for wood when using boiling mounds or temporary 

camp sites. 

Evidence of woodland manipulation without total clearance during the Bronze Age can be 

found in the sequence from Barrow Moor (figure 8.5). During the early Bronze Age there is 

313 



evidence of a decline in Tilia cordata combined with a reduction in Ouercus and an increase in 

herb taxa indicative of grazing. There is also a small increase in Avena-Triticum type pollen, 

although these values are very low and probably not indicative of widespread arable activity. 

There is also a peak in CHAR micro-charcoal values, which may be indicative of localised 

burning. Much of this is likely to be attributable to activities associated with the boiling 

mound to the south of the site. The reduction in values may therefore reflect its uses 

as the main fuel resource, as indicated in the charcoal remains f rom the boiling mound at 

Millers ford Bottom (Gale, 1999). The reduction in T. cordata may be a result of active 

management, grazing pressure or partial clearance, as its pollen is present at low values until 

the Roman period. Partial clearance did take place in this part of woodland during the , 

Bronze Age, as there are increases in other arboreal taxa, such as Fagus sylvatica and Betula, 

taking advantage of reduced competition and increased canopy space. The record from 

Gritnam Bog during this period conversely does not indicate substantial human activity as 

there is instead a decrease in woodland openness, \A^A.lnmglutinosa expanding upon site. 

This may account for the observed reduction in charcoal values caused by filtration by the 

on-site canopy. 

Bronze Age activity is Hkely to have been extensive, judging f rom the pollen record and the 

number of archaeological finds. Some areas were specifically cleared, whilst in others the 

woodland was only modified rather than totally deforested. Other areas, such as Gritnam 

Wood, seem to have largely escaped any extensive human interference during this time 

period. If areas were already open prior to the Bronze Age and contained tracts of heath, 

then these would have been particularly attractive to humans as they would have been easier 

to work and travel within. Many of the boiling mounds coincide with water courses, and if 

this was an important part of their society, as indicated by the large number of finds, then 

they would have also acted as foci for human impact, with fuel sources and grazing focusing 

with the existing woodland nearby. Clearance would also be an important objective for the 

construction of burial mounds which could be observed from a distance, either for 

demarcating land boundaries or a ritualistic reminder of their ancestors. 

8.6 Nature and timing of the Lime Decline within the N e w Forest. 

The decline of Tilia cordata'ssiiihiii the New Forest includes significant differences in timing, 

scale and longevity. Six of the profiles contain evidence for the decline in T. cordata. The 

sequences from Cranes Moor and Church Moor contain evidence for a decline coinciding 

with a possible hiatus or stasis in sediment accumulation. Coincident with these events is an 
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increase in charcoal values, herbaceous taxa indicative of grazing, and woodland taxa such as 

and fAx" indicative of more open woodland and increased grazing pressure. 

At Cranes Moor there is also an increase in heathland taxa. Whether these events are a true 

reflection of changes within the local landscape, or a feature of the sedimentary sequence is 

uncertain, and therefore secure interpretations cannot be made (see section 8.3). 

The sequence from Barrow Moor (figure 8.5) does not imply any significant problems with 

sediment accumulation, and therefore can provide a robust record for the disappearance of 

Tilia cordata from this area of woodland. The initial decline in T. cordata values occurred over 

a period of c.200 years during the early Bronze Age, and it coincides with an opening of the 

local woodland canopy that allowed other woodland taxa such as Fagus sylvatica, Betula and 

Comus sanguinea type to increase. T. cordata does remain locally present at much reduced values 

for another 2,000 years until it finally disappears during the late Roman / early Anglo-Saxon 

period. At Gritnam Bog (figure 7.23), the timing of tlie decHne in T. cordata is significantly 

different, with the initial decreases occurring during the late Bronze Age / early Iron Age, 

but T. cordata was still remaining present locally until the 20̂ ^ century. The local archaeology 

differs between these two areas of woodland, with Mark Ash Wood containing evidence of 

Bronze Age, Iron Age and Roman activity, much of which would have relied upon the need 

for fuel and possibly pastoral activity. Within Gritnam Bog, conversely, there is very Hmited 

evidence for much human intervention prior to the medieval period, with only one Bronze 

Age boiling mound found in the local area. Much of the available archaeological evidence 

indicates medieval and post-medieval woodland management, field systems and settiement. 

The sustained low T. cordata values until relatively recently within Gritnam Bog, compared to 

the Barrow Moor sequence, is probably a result of the reduced human intervention within 

Gritoam Wood. Alternatively, the nature of human activity differed, as Gritoam Bog is very 

close to settlements, with pastoral grazing probably a very important activity throughout the 

late Holocene. The presence of these late stands of T. cordata in this area may support the 

claim that the name lymdhurst m.t'm.s Time-grove' and must imply the survival of T. cordata 

into the Anglo-Saxon period (e.g., Rackham, 2003, 241; Tubbs, 2001, 171). 

The record from The Noads Bog is also very different from that of Barrow Moor. Although 

the record is somewhat fragmentary, it does suggest that after the establishment of Tilia 

cordata around this site &7800 cal, BP, it has remained present through to the modem day. 

Some reduction in the amount of T. cordata occurred during the late nineteenth and early 

twentieth centuries A.D., but this may be due to the Fagedind effect (FagerHnd, 1952) 

caused by the increase in l^inus sylvestris type pollen rather than an actual reduction in the 
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amount of T. cordata.. This site may therefore indicate that the ancient woodland upon The 

Noads, to the south of the site, may contain a very ancient woodland core that may have 

been present since the early Holocene with minimal human intervention. 

The record from Rakes Brakes Bottom indicates that an initial decline in Tilia cordata values 

began during the early Neolithic period, but with the main decreases taking place during the 

Iron Age and Roman periods. This later decline may again be linked with local Iron Age 

settlement and Roman activities, with pastoral activities also Hkely to have played an 

important part in addition to a need for fuel. The record is again fragmentary, so any fkm 

association of declines with these periods is slighdy tenuous. 

The date of the decline in Tilia cordata Y'i.ties considerably across the New Forest sites. Only 

the sequence from Barrow Moor coincides well with the timing of declines from other 

British sites that occur mainly during the Bronze Age (see chapter 4.4.4). The increase of soil 

erosion and Bronze Age activity around The Noads Bog may have been sufficient to initiate 

heathland formation / expansion, but there were small areas of woodland unaffected by 

human disturbance leading to a decline in T. cordata vAn&s,. Alternatively, local soil 

conditions and geologies may have played an important part in determining the sensitivity of 

T. cordata to human disturbance and its ability to recover after these processes. Iron Age and 

Roman activities seem to have played an important part in the reduction of T. cordata at sites 

across the New Forest, with woodland management and grazing pressure Ukely to have been 

important factors. The fragmentary state of many of these records has meant that 

interpretations of the long-term trends within stands of T. cordata are difficult to identify. 

The presence of a slow decline in T. cordata values at aU the sites does indicate that processes 

occurring were very gradual and continuous over a long time period, indicating that 

woodland use, rather than partial clearance, were very important factors in determining the 

reduction of T. cordata. The expansion of ¥agus sylvatica in relation to the declines in T. cordata 

does not seem to be strongly linked, suggesting that the expansion of F. sylvatica is linked to 

separate human activities. Although F. sylvatica values often increased after the decline in T. 

cordata, conditions were not suitable to allow F. sylvatica to expand to its present co-

dominance within many of the New Forest woodlands. 

The persistence of small stands of Tilia cordata throughout the Holocene since its arrival 

have not often been recorded, and are an indication of the unique set of conditions that 

have allowed its preservation. At many other sites in southern Britain T. cordata has only 

persisted thanks to active woodland management, such as coppicing, as indicated within 
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woodlands such as ChaUmey Wood and Great Monks Wood in Essex (Rackham, 2003). The 

long persistence of this taxon within the New Forest may be due in some circumstances to a 

similar management pattern, but is also likely to be due to smaU areas of ancient woodland 

having avoided clearance and significant modification by human activities. 

8.7 Iron Age and Roman impacts upon the New Forest. 

As mentioned in chapter 4.5.1, Iron Age and Roman impacts on the landscape of southern 

Britain are rarely recorded in pollen records from the region, partially as a result of 

disturbance and available sequences. Within the New Forest, smnilar problems exist 

regarding disturbance. The nature of the woodlands at this time has already been mentioned 

with regard to the decline in Tilia cordata. This indicated that during the Iron Age and Roman 

period there were recognisable and sometimes significant changes within the local landscape. 

In chapters 5.7 and 5.8 the New Forest archaeology relating to these two periods was 

presented, with the Iron Age hiUforts and field systems, and Roman pottery industry and 

road network being the most noticeable remains. The pollen evidence demonstrates that in 

certain areas of the New Forest, particularly within the northern section and part of the 

central woodland core, there was significant modification of the woodland, including 

possible heathland initiation through clearance, increased grazing pressure, and active 

woodland manipulation, probably including partial clearance and management. The Iron 

Age settlements around Sloden, in close proximity to Rakes Brakes Bottom, may have been 

responsible for increased vegetation openness and burning, including local soil erosion. 

Around Alderhill Bottom, during the late Iron Age / early Roman period, there is a 

recorded increase in heathland taxa, coinciding with a change in the local woodland 

composition, with an increase in T. cordata. Ilex aquifolium and Corylus avellana, and a decrease 

in ^etula. The identified increase in local soil erosion and change in the mire hydrology and 

inwash may tentatively be associated with some local clearance for fuel resources for the 

local pottery sites, but also clearance for the construction of the Roman road network at the 

upper end of the valley catchment. Clearance of vegetation, allowing increased runoff, may 

have been sufficient to alter the hydrological conditions within the valley mire, and hence 

change the vegetation structure. 

The Barrow Moor sequence gives the best indication of Iron Age and Roman activity (figure 

8.5). At the beginning of the Iron Age there is an increase in charcoal values, coupled with a 

decrease in taxa indicative of open ground, and an increase in other woodland taxa such as 

Ilex aquifolium and Quercus. There is an interplay between values for Quercus and Corylus 
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with a reductioa in one mirtoted by an expansion in the other. 2. also 

increases ^\it.nOuerms decreases, which may indicate subtle changes in the extent of canopy 

cover affecting the ability of understorey trees and shrubs to flower. The increase in 

charcoal values may reflect the Iron Age site adjacent to Church Moor, but its distance from 

Barrow Moor makes identifying the nature of its impact within the pollen sequence difficult. 

Nevertheless, it does suggest that this site may have a small area of impact, certainly not 

having a noticeable impact upon the eastern side of Mark Ash Wood. 

Impacts within the area change considerably during the Roman period, as there are then 

noticeable differences within the pollen spectra, particularly ion Ouercus, Corylus avellana. Ilex 

aquifolium and Poaceae. The reductions vaQuercus and J aquifolium may be related to clearance 

for construction and fuel. Charcoal assemblages from Roman pottery kiln sites within the 

New Forest have contained remains of these two taxa. The reduction in C. avellana may be 

due to active woodland management by coppicing to allow sustained underwood production 

for fuel or construction of sites associated with pottery production, such as potting and 

drying sheds. Underwood production may have also been another product that could have 

been sold in addition to pottery, as it could be harvested during the autumn / winter when it 

was too cold to undertake successful pottery production. The increase in Poaceae may be 

related to a reduction of canopy space through clearance and management, but also 

increased grazing pressure if animals were also grazed by the potters. The final decline in 

Tilia cordata during this period may have been the result of its active removal from the 

woodland, as it does not provide good charcoal or timber for construction. The pottery 

production site witliin Mark Ash Wood was small compared to those uncovered within the 

northern vicinity of the New Forest, but the level of human impact is noticeable. If 

coppicing was being successfully employed within this area, then this is probably also 

applicable to the more extensive Roman industries which require a ready supply of timber, 

such as the Roman iron industry based within the Kent and Sussex Weald. Here, Cleere 

(1974; 1976) suggests that 7.5 million tons of wood were required which Rackham (2003) 

claims must have been produced by renewable source, e.g. coppicing, rather than direct 

woodland clearance. Rackham (2003) indicates that c. 9000 ha of managed woodland would 

have been required to sustain this industry, but so far little archaeological evidence has been 

uncovered to support this argument (Kaminski, 1995). The evidence from Barrow Moor 

suggests that the Romans were capable of sustaining a small scale industry without the need 

for significant clearance within Mark Ash Wood, but whether this is applicable to larger 

scale industry is unclear. Certainly the evidence from AlderhiU Bottom and Rakes Brakes 

Bottom, although fragmentary, suggests that there was some land clearance associated with 
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Roman activity, yet there is no noticeable decline in arboreal pollen taxa. This may suggest 

that a change to sustainable woodland resources, through coppicing, may have been able to 

provide the necessary underwood and timber required for the larger scale industry within 

the area. 

8.8 Anglo-Saxon and medieval woodland. 

Only one poUen diagram (Barrow Moor) covers the late Anglo-Saxon and early medieval 

period, and therefore any conclusions regarding this time period may not be widely 

applicable within the New Forest. This Umited evidence suggests that there was not a major 

change in either grazing pressure or human disturbance by the Norman introduction of 

Forest law. The main changes occur during the late Roman / early Anglo-Saxon period, and 

it is very Hkely that the systems established then continued more or less unchanged into the 

medieval period. The adoption of a similar management strategy for the preservation of 

hunting during the Anglo-Saxon period is the most likely scenario, and coincides with 

migration and settlement of the area by the Jutes, resulting in the name Ytene. The adoption 

of woodland management and increased grazing prior to the medieval period has also been 

suggested from the poUen profile in Epping Forest (Baker et al., 1978; Grant, 2002). If the 

profile and dating is to be believed, then it suggests that Anglo Saxon management and 

increased grazing coincided with the decline in Tilia cordata, expansion of Vagus sylvatica, and 

increased grazing pressure. Although the pollen evidence from these two areas contrasts 

with that from SidHngs Copse (Day, 1991), it is very likely that in certain areas of England 

the Norman afforestation was a legal, more rigorous, enforcement of many of the processes 

that were already occurring within British woodlands from the Anglo Saxon period onwards. 

Comparisons of the three pollen diagrams from present ancient woodland (Barrow Moor, 

Church Moor and Gritnam Bog) suggest that changes within the woodlands were time 

transgressive, and not synchronous as may be assumed from the documentary evidence 

alone. Processes occurring within each of the woodlands are Hkely to have been very similar, 

indicated by very similar herbaceous taxa assemblages. The presence of consistent low 

values for Ericaceae taxa may indicate the presence of small areas of heathy woods, although 

the origin of this pollen may also be from taxa growing on-site. The deciduous taxa around 

the site are Hkely to have led to very different local environments. The vegetation around 

Barrow Moor was devoid of Tilia cordata, at Church Moor it was probably present only as 

isolated trees, and around Gritoam Bog it was more extensive. Conversely, Yagus sylvatica was 

present around both Barrow Moor and Gritnam Bog as small stands throughout the 

320 



medieval period, whereas at Church Moor it was only small isolated stands or individual 

trees. The date of expansion o f f . varies considerably, with a date of c. A.D. 1250 for 

Barrow Moor, c. A.D. 1450 for Gritnam Bog, and c. A.D. 1750 for Church Moor (figure 

8.6). The descriptions enclosed within the Taverner survey (A.D. 1565) relating to the main 

timber trees present should be treated with caution. This survey provides a general overview 

of the timber content of woodlands, with no explanation for internal variability, particularly 

relating to the distribution of F. sylvatica. The variation in the presence of T. cordata and F. 

sjlvatica indicated by the pollen evidence suggests that the medieval New Forest woodlands 

contained a series of vegetation mosaics that were spatially very variable. 

The only other record covering the medieval period is that from StephiU Bottom (figure 

7.47). Although this record is highly fragmented, on account of extensive peat extraction 

during the late medieval and post-medieval periods (see chapter 7.7.2), it does give some 

potential information about changes in the local area and the construction of Bishop's Dyke. 

The radiocarbon date from the base of the sequence coincides with the period of earthwork 

construction across the valley bottom, and may suggest that it led directly to impeded 

drainage and mire formation. The presence of partially buried field boundaries within and 

adjacent to Bishop's Dyke, some probably of the same age, support this argument (see 

description in chapter 7.7.2 and figure 7.43). Contrary to the ideas of Reeves (2001) that this 

area was already very wet and boggy, it is likely that instead this was one of the more fertile 

parts of the New Forest heathland for cattle grazing, with many intersecting streams 

allowing a plentiful supply of water for grazing animals and possibly also the keeping of deer 

(suggested by Smith, 1999). The gradual transition to mire conditions in the valley bottoms 

is therefore largely attributable to human intervention, reducing the ability of this land to be 

used successfully for grazing, with emphasis probably shifting to the hunting of wildfowl as 

the site fertility diminished. 

8.9.1 Late medieval and post-medieval change in the New Forest. 

The most noticeable change upon the New Forest landscape over the past 500 years has 

been the creation of many hardwood and softwood plantations. In the previous section the 

expansion of Yagus sylvatica values has already been discussed, but there were also important 

increases in other taxa, especially by the end of the medieval period, and later many 

of the softwood taxa such as Vinus sylvestris and ?icea abies observed over much of the New 

Forest today. From the late medieval period onwards there are good documentary records 
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Figure 8.6: Date ofF. sylvatica expansion within three New Forest woodland sequences. 

available to give evidence of human activity within the New Forest, particularly with regard 

to woodland management and the removal of timber for construction. The Report, and 

subsequent quoting of it (see Flower, 1977), indicates that during the Stuart and 

Commonwealth periods there was massive devastation of the New Forest woodlands due to 

the continued extraction of timber for purposes such as naval construction. This is largely 

based upon the amount of timber that is recorded as having been removed (chapter 5.11 

and table 5.3). During the interval between the surveys of A.D. 1608 and A.D. 1707 the 

total woodland had reduced by 90%. However, this survey (5*̂  Report) was concerned with 

the number of oaks fit for naval use, and not necessarily attributable to woodland area. The 

main source of timber desired would have been ^uercus, and therefore a reduction in 

woodland of this magnitude should be recorded within the pollen record. Figure 8.7 shows 

the percentage oiOuerms over this time period. Changes mQuercus percentage values are 

strongly interlinked with those for Vagus, and therefore shifts in values can be related to the 

Fagerlind effect rather than a true reflection of changing woodland composition. To partially 

overcome this problem pollen accumulation rates (PAR) for Quercus are also shown in figure 

8.7. These two representations of the data indicate that there have been some fluctuations in 

the amount oiQuercus, but no widespread clearance. This would suggest that the amount of 
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timber suitable for constmctional use only represented a small component within each 

wood. Activities such as poUarding would have rendered many trees unsuitable for 

construction. The pollen values indicate that within Mark Ash Wood there was a decrease in 

Quercus c. AD 1300, with another decrease around Bartow Moor from c. AD 1500. Within 

Gritnam Wood there is a decrease in between AD 1370 and 1450, prior to an 

expansion until AD 1560. This is then followed by a gradual decrease i n v a l u e s until 

the 20* Century AD, with ¥agus expanding in its place. Within Mark Ash Wood, there is a 

large expansion o f v a l u e s c. AD 1670 relating to plantations on its western edge, 

along with the initial expansion of represented at Church Moor. Around Barrow Moor 

values fluctuate, but do not significantly decrease. From AD1860 onwards there is a large 

decrease m Quercus YTLIUCS as a result of further woodland clearance around Mark Ash Wood 

for the planting of coniferous plantations, particularly containing P. sjlvestris. 

Even though there are decreases m Quercus ̂ ralu&s, the absence of a significant decrease in 

Quercus or Fagus sylvatica values during the Stuart and Commonwealth Periods would suggest 

that within these two areas of woodland, there was limited timber extraction. Based upon 

the pollen evidence, combined with the documentary evidence for timber extraction, four 

scenarios can be proposed: 

1. These two areas of woodland were largely neglected for timber extraction, with 

other areas heavily affected; 

2. There was sufficient re-growth of young trees to remove any evidence within the 

pollen sequence of extensive timber extraction around these sites; 

3. Selective removal would allow greater poUen production and dispersal by the 

remaining oaks (reduced canopy competition, therefore larger individual canopies); 

4. Recordings of available timber only related to "useful" trees that fitted the specific . 

criteria required for construction; 

The first scenario is very unlikely, as there is evidence of previous woodland management in 

the area, and the close proximity of Gritnam Bog to local settlements would make it a prime 

location for obtaining timber. Scenario two is potentially acceptable in some cases, but the 

scale of re-growth or planting necessary to produce a similar amount of pollen would have 

been very large. Each of the three woodland pollen sequences contains evidence for declines 

in Corylus avellana values around this time period, which may be linked to its active removal 

firom the woodland to allow Quercus and ¥agus sylvatica to flourish and the increasing 

number of plantations. There is an increase in Poaceae, Pteridium aquilinum and taxa 

indicative of increased disturbance from c. A.D. 1300 within the Barrow Moor sequence, 
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Figure 8.7: Ouercus values from three woodland sites. Left shows pollen percentage values (%TLP), 
right shows pollen accumulation rates (PAR) for the same sites {Quercus grains cm"̂  yr"̂ ). 

with a similar event from c. A.D. 1700 in the Church Moor sequence. Coinciding with this 

event in the Church Moor sequence is a decrease in LOI, possibly indicating increased 

runoff from local clearance, possibly for plantations. Alternatively, a thinning of the canopy 

by the selective removal oiQuercus wovt[d have resulted in a similar understorey assemblage 

and change (third scenario). The increase in pollen production by the remaining trees may 

have been sufficient to 'mask' the removal of the others prior to the maturation of the local 

plantations. 

The fourth scenario is also very likely. An absence of useful trees, either due to pollarding or 

them being of insufficient size, may have meant minimal disturbance within these wooded 

areas. The long history of human activity within these areas, and the presence of pollarded 

trees, particularly Fagus sjlmtica, may have left some of these trees particularly unsuitable for 

timber production. With continuous active encouragement of young trees, and the 

establishment of plantations, there would have been an active replenishment of timber, but 

the time necessary for many of these trees to reach maturity may have rendered large areas 

of woodland unsuitable for timber. 

These three pollen sequences may not be entirely representative of changes occurring within 

all New Forest woodlands at that time, but they do suggest that the scale of timber 

extraction and woodland degradation has probably been largely overplayed by documentary 

324 



sources alone. There is no denying that dnfing the Stuajrt and Commonwealth periods large 

scale timber extraction would have taken place, but die poHen evidence suggests that there 

was adequate regeneration or careful selection employed to not have any large-scale 

influence upon the pollen loading. The main changes that are likely to have occurred were 

the removal of understorey trees and shrubs deemed unnecessary for timber production, 

and an increase in grazing pressure, either through commoner's animals or increasing deer 

numbers. 

8.9.2 Charcoal production within New Forest woodlands. 

Within Mark Ash Wood there is also possible evidence within the pollen and charcoal 

records for the impact of the charcoal production industry. ArchaeologicaHy, there have 

been twenty six charcoal pit sites identified within and adjacent to Mark Ash Wood (figures 

5.11 and 7.4), yet the timing of their usage is poorly recorded (Pasmore, 1964). A 

comparison between the percentage ol Almsglutinosa and charcoal values indicates 

that there is some strong concurrence (figure 8.8). The Alder Carr's on Church Moor and 

Barrow Moor both contain abandoned glutinosa coppice stools that were formerly used 

charcoal production. Within the Church Moor sequence, there are two main periods of 

increased micro charcoal values — c. A.D. 1680-1720 and c. A.D. 1790. Both these periods of 

increased charcoal coincide with decreases in glutinosa values, which may be related to 

coppice harvest periods from this site for charcoal production in local charcoal pits. At 

Barrow Moor, micro-charcoal values are much lower, but there is a peak in macro-charcoal 

c. A.D. 1620, coinciding with a drop i n ^ . glutinosa vahi&s. This may reflect inwash of 

charcoal from a local, possibly unrecorded, charcoal pit. The variation in A. glutinosa and 

both charcoal size fractions probably indicates that the charcoal pits were used over short 

time periods relating to the proximity of coppice stools ready for harvesting. Church Moor 

was heavily utilised for fuel compared to Barrow Moor where the Alder Carr was more 

extensive and therefore less pressure upon individual small areas. There is also a lag between 

adopting coppicing at these two sites, with Barrow Moor predating Church Moor by c. 100 

years. 

8.9.3 The use of SCPs from valley mite deposits. 

Previously SCP analysis has only been applied to peatland and lake records (chapter 6.8), but 

the profiles derived from this study suggest that they may also provide a robust method for 

assessing accumulation rates within mire and fen deposits. The ten profiles derived during 
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this study contain the traditional curve of an increase in values dated to c. A.D. 1950 and a 

decline from c. A.D. 1980 (see Rose et al., 1995). These profiles have provided an 

independent method of assessing not only accumulation rates within each of these mires, 

but also whether each sequence is intact, or contains a hiatus near the surface. A hiatus has 

been suggested for the StephiU Bottom profile as there is a sharp increase in values around 

41cm. 

The ability to incorporate SCP analysis into studying and attempting to date mire deposits is 

of great importance for both modern ecological and palaeoecological studies. It can provide 

a means of estimating how different plant communities and hydrological conditions 

influence mire development and growth. It also provides a quick and cheap alternative to 

conventional dating for initial assessments of site suitability. Most importantiy, it allows 

varying growth rates within the acrotekn of a mire to be incorporated into an age-depth 

model, rather than relying purely upon a linear extrapolation between the surface and first 

radiocarbon sample. The latter seems to be a common approach in palaeoecological studies, 

but this is probably unreliable in many circumstances. 

The robustness of this method is based mainly upon the shape of the profiles, as there has 

not been an independent dating proxy applied for the last 100 years upon any sequence in 

this study. This may lead to a circular argument over the reUabiUty of SCP analysis within 

mire deposits, but a correlation between pollen evidence and the date of local plantations 

may provide a possible alternative dating strategy. At Church Moor, for instance, there are 

two increases in Vims g/A'gj/n} values recorded. The first has been linked to two enclosures 

to the south of the site planted A.D. 1850-1867. The second is linked with P. sylvestris 

plantations dating from A.D. 1940-1960, and coincides with the increase in SCP values 

dated to c. A.D. 1950. A similar relationship is also found within the Barrow Moor sequence. 

This "independent" dating would suggest that SCP analysis does provide a useful proxy 

dating and assessment tool for mire deposits. In addition, the relationship between 

plantation history and the SCP would suggest that the assumption that increases in P. 

within near surface samples can be always dated to A.D. 1800 is unreliable. Local 

plantation history is the most important factor, and combining the dates of these with SCPs 

and changes in pollen loading provides the best method of dating sediments in the absence 

of available radiometric techniques. 
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Chapter 9 Conclusions. 

9.1 Project findings and considerations 

In attempting to investigate the specific research questions posed at the beginning of the 

study, there have been problems encountered regarding interpretations using pollen analysis. 

Identification of the driving causal factors behind observed changes, and the sensitivity of 

pollen and charcoal analysis to the scales at which these occurred, are ongoing problems. 

These problems are particularly highlighted when dealing with early Holocene 

environments, as current ideas regarding natural woodland processes could produce 

identical pollen and charcoal signals to changes created by human activity. In the absence of 

sufficient archaeological evidence, it becomes very difficult to distinguish anthropogenic 

activity from natural processes. The results from Cranes Moor and Church Moor indicate a 

very dynamic early and mid-Holocene landscape, with a number of different influences 

determining the vegetation composition. Humans were undoubtedly present within the New 

Forest from fairly early in the Holocene, but they were not responsible for all of the changes 

identified within the pollen sequences. Although it is difficult to identify the scale at which 

natural processes were responsible for the observed changes, the scarcity of MesoUthic finds 

in these areas would suggest that human activity was not as dominant within the New Forest 

as in other areas across southern Britain. 

Heathland establishment and its presence are difficult to identify through poUen analysis as 

many of the taxa associated with these communities can also be associated with mire 

vegetation. This problem can be largely overcome if lake sediments are studied instead, but 

these are rarely present of sufficient antiquity in southern Britain to provide feasible studies. 

The incorporation of additional factors, such as soil erosion, provides one means of 

identifying clearance events, and if these coincide with increases in heathland taxa, then 

there is a stronger case for making this association. Although problems have been 

highlighted, it is feasible that heathland formation occurred at different stages throughout 

the Holocene, depending upon local soil characteristics, clearance episodes, fiire and climatic 

deteriorations. Bronze Age activity was almost certainly responsible for large-scale heathland 

expansion, but its location was possibly determined by already established tracts of heath. 

The early presence of Fagus sylvatica within the New Forest contradicts our previous 

understanding of the migration of this taxon from its glacial refugia. Its arrival 5000 years 

prior to commonly reported dates could be attributed to either a chance event, such as seefis 
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dropped by migrating birds or animals, or a rapid expansion across north-west Europe that 

was unsustainable, possibly due to competition from other taxa or unsuitable soil 

conditions. This would have resulted in the existence of very small stands, such as those 

recorded from Church Moor and Wareham (Seagrief, 1959). This will undoubtedly require 

more research from small basin sites in southern Britain and north-west Europe to identify 

whether more of these small stands existed. The expansion of F. sylvatica in southern Britain 

is only a result of intense human disturbance and planting. This coincides with the findings' 

from southern Scandinavia (e.g., Lindbladh & Bradshaw, 1998; Lindbladh et al., 2000; 

Bradshaw & Lindbladh, 2005) of a strong link between anthropogenic disturbance and F. 

jy/mA'ca expansion. 

The decline in Tilia cordata occurs over a prolonged period in most of the New Forest 

sequences, especially Gritnam Wood and Mark Ash Wood. Activities such as woodland 

management and modification would have played a much more important role than purely 

active clearance. Grazing pressure and woodland management seem to provide the most 

obvious explanations, but selective removal of T. cordata instead of other taxa may have also 

occurred, as it was a very good for wood carving and turnery (Gale & Cuder, 2000), with 

Hme faggots recorded in some areas as being used for domestic hearths (Micklewright, 

1988). Selective removal may certainly have taken place with regard to its disappearance 

from around Barrow Moor during the Roman period. The variability in the date of 

individual declines highlights the variety of processes and centres of woodland manipulation 

across the New Forest throughout the Holocene. This is in stark contrast with areas such as 

the middle Thames, where human activity was focussed on woodland manipulation and 

clearance during the Neolithic and Bronze Age (Scaife, 2000; SideU & Rackham, 2000). 

An important observation from this study is the potential impact of the Roman pottery 

industry upon New Forest woodlands. Around the main pottery producing area in the north 

of the New Forest there is evidence for woodland clearance and possible heath formation. 

In Mark Ash Wood there is also evidence for Roman activity, but woodland resources seem 

to have been sustainable and there was a scale of impact. Decreases in Quercus and Ilex 

aquifolium probably reflect their utilisation as a fuel source, which coincides with charcoal 

remains from other New Forest pottery sites. The reduction in Coiylus avellana values may 

also indicate the activity of coppicing, indicating the possibility of Romans also using 

sustainable fuel sources, rather than simply clearance. 
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A multitude of influencing factors has developed this unique mosaic of vegetation 

communities. Some processes, such as heathland formation, have been large-scale and 

intense, whereas others have been more gradual. Within the woodlands there have been 

continuous disturbances throughout the Holocene, with some element of open and closed 

woodland identified, and fire, management and grazing all important factors. It is only-

through continued disturbance from natural and anthropogenic factors that the current 

biodiversity has been produced within these woodlands. Day (1993) and Edwards (1986) 

both demonstrated that so called ancient woodland indicators were not necessary associated 

with continued woodland cover. Although woodland cover has been present in some New 

Forest woodland for the entirety of the Holocene, it is the continued "low-magmtude" 

disturbance that has led to the exceptionally rich flora of lichen, epiphytic mosses and ferns 

(Rose & James, 1974), rather than age of woodland alone. It is often easy to forget that the 

perceived woodland landscape is the result of over 100 years of "abandonment" after a 

prolonged period of intensive management. This has meant that natural aesthetics have 

become intertwined with the formerly managed landscape. The current woodland 

composition, stmcture and appearance are therefore perceived by many as how the 

woodlands should be maintained into the future. This is unlikely to be achievable through 

natural processes alone, and therefore management plans have been formulated specifically 

for the preservation of the modern vegetation mosaics perceived today (Peterken et ai, 

1999). Unfortunately the nature and extent of these plans are unlikely to be able to sustain 

these woodlands, as minimal intervention is the preferred method in an often rapidly 

changing woodland environment, with predicted changes in future climate leading to 

unfavourable conditions for certain key taxa (e.g., Wesche, 2003). 
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9.2 Summary of key findings. 

The following points provide a summary of the key findings and contributions provided by 

this research (related to the specific research aims and hypotheses put forward in chapter 

5.14): 

® The decline of Tilia cordata within the New Forest varied in scale and longevity, and 

contrasts with records from across Britain. The decline often occurred over a 

prolonged period, and is likely to have been the result of management and utilisation 

with small scale clearance marking its final disappearance; 

• The current co-dominance of Vagus sylvatica in many New Forest woodlands is purely 

a result of human activity during the medieval and post-medieval periods. It first 

appeared in the New Forest area &8820 cal. BP, but was unable to compete with 

other deciduous taxa until more recent human intervention; 

• Heathland formation occurred over a prolonged period, with evidence for initiation 

ranging from the early Holocene until the Roman period; 

• The poUen records suggest that Mark Ash Wood may be regarded as 'ancient 

woodland' due to it having never been totally cleared during the Holocene, but 

should be regarded as 'secondary woodland' on account of the number of 

disturbance phases and modification that have occurred in the past. This woodland 

cannot be used as a representation of natural mid-Holocene woodland; 

• Roman activity involved clearance for fuel, construction and grazing around the 

main pottery industry sites, but also active woodland management, particularly 

coppicing, to sustain resources; 

• Fke played an active role in affecting the composition of early Holocene woodlands 

in southern Britain, particularly stands of Vinus sjlvestnr, 

• A large number of different processes affected the structure of mid-Holocene 

woodland, but in the absence of archaeological remains, differentiation between the 

scale of anthropogenic and natural processes cannot be faithfully made; 
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9.3 Further Research. 

Limitations identified during this project provide a number of important directions for 

future research that will potentially allow a better understanding of how to interpret pollen 

and charcoal sequences. The most important of these should focus on attempting to 

differentiate between low-ampHtude natural and anthropogenic disturbance in the absence 

of archaeological remains. Additional proxy techniques, such as the analysis of fungal spores 

and coleoptera remains, combined with charcoal and pollen analysis, may assist in 

identifying differences between the two derived signals. This is very important if an 

understanding of natural processes is to be obtained. For European sequences this is a 

particular problem because we know that humans were present throughout the Holocene, 

and were capable of manipulating woodland. In other areas, such as North America, human 

activity was much lower, and therefore often the presence of burning is only attributable to 

natural processes. The absence of evidence for the presence of humans, and indeed their 

activity, does not necessarily mean that they weren't present and modifying the landscape. 

Under the correct conditions, it is very easy to create large-scale disturbance. Defining what 

has caused these changes it is often very difficult, even in modern instances. 

The identification of heathland communities is another important area that requires further 

research. If the RSAP of heathland taxa is as low as suggested by Bunting (2003), then 

alternative methods must be sought to identify its presence within poUen sequences. The 

analysis of lacustrine records provides an alternative when present, but these may have mire 

vegetation on their periphery, and also suffer from problems, such as sediment focusing, not 

experienced in mire deposits. At present the identification of heathland formation is often 

circumstantial and based upon a loose association between sedimentology, charcoal 

assemblages and poUen loading. Further research into improving the methodologies to 

identify these systems is important for understanding both vegetation development and 

anthropogenic activity within the landscape. 

The effect that different forms of woodland management have upon pollen production, 

dispersal and entrainment into the pollen record are still poorly understood. This project has 

suggested that active coppicing probably causes a reduction in pollen production, as alluded 

to in chapters 8.7 and 8.9.2, especially the example given for the use of A.lnus glutinosa in 

charcoal production (figure 8.8). This interpretation is based upon association between the 

different proxies and present vegetation rather than a rigorous independent investigation of 

the direct impacts that coppicing has upon pollen production. This deficiency in our 
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knowledge is of importance for attempting to use pollen analysis to reconstruct past 

environments, particularly within woodland environments. Coppicing is known to have 

been one of the main woodland management techniques during the medieval period 

(Peterken, 1993; Rackham, 2003), with the earliest evidence of its use from MesoHthic fish 

traps found in Denmark dating to A7000 cal. BP (Pedersen et ai, 1997). Trackways buried in 

the Holocene deposits of the Somerset Levels and dating from the early Neolithic through 

to the Anglo-Saxon period, contain evidence for a large range of different taxa having been 

coppiced (Coles et al., 1973; Coles & Orme, 1976; Rackham, 1979). The absence of a firm 

understanding of the impact that coppicing has upon pollen production and dispersal makes 

its identification in pollen records problematic. Such problems make the interpretation of 

both past human activity and the vegetation composition of the landscape sometimes 

uncertain, particularly within woodland environments. 

The incorporation of SCP analysis within mire deposits during this study has identified its 

potential benefits as a cheap and rapid method for assessing the integrity, and dating of, 

modern sediments. Further analysis wiU be required, such as independent dating, but if 

successful, can provide a useful tool that is widely applicable and easy to undertake. 
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Appendix 1 

Radiocarbon dated Lime Decline sites from the United Kingdom. 

To accompany chapter 4.4 

* indicates radiocarbon date immediately prior to the start of the Lime Decline. 

+ indicates radiocarbon date immediately after the start of the Lime Decline. 
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REF. SITE NAME. LAB CODE. UNCALIBRATED DATE. CALIBRATED DATE (2ct). SOURCE. 

ABW Abbot's Way, Somerset SRR-534 3421±45 3830-3788; 3780-3555 Beckett & Hibbert, 1979 
AWB Amberley Wild Brooks Q-690 262atllO 2925 - 2359 Waton, 1982 
BAF Barland's Farm, Gwent Beta-72507 3740±60 4261 -3902 Walker et al, 1998 

BIM Bishop Middleham, Yorkshire Gak-2072 3660±80 4236-4198; 4184-3823; 
3793 - 3760;3750 - 3725 Baitley et al., 1976 

BOB Bohemia Bog, Isle of Wight SRR-1436 2910±130 3357-2780 Scaife, 1987a 
BOI Bole Ings, Nottinghamshire Beta-75271 3570±70 4084-4029; 4002-3688 Brayshay & Dinnin, 1999 

BOR Boreatton Moss, Shropshire 
SRR-2832'̂  

SRR-2832* 

3790±50 

3660±50 

4353 -4323; 4302-4063; 
4050-3986 

4144 - 4122; 4093-3837 

Barber & Twigger, 1987 

BOF Borthwood Farm, Isle of Wight SRR-1435 4010±110 4827-4229; 4201-4180 Scaife, 1987a 

BOU Bourne Fen, Hv8648 3580±90 5579-5531; 5486-4970 Sherman, 1982 
BRG Bramcote Green, London Beta-70407 3630180 4152-3717 Thomas & Rackham, 1996 

BRB Brecon Beacons CAR-53 3430±50 3212-2843; 2829-2787; Chambers, 1982b 

BRE Brede Bridge, Sussex SRR-2645 3690170 4237-4196; 4185-3833 Waller, 1994a 

BRM Broadness Marsh, Kent 
Q-1340+ 

(3-1341 

283&L85 

5220165 

3209-3181;3168-2774 

6176-5888; 5809-5758 
Devoy, 1979 

BRO Brookland SRR-5617 3645±45 4088 -3837 Waller etal., 1999 

BUF Bury Farm, Hampshire Beta-93195 3080±60 
3444-3426; 3406-3158; 
3152-3139; 3129-3105; 

3092-3079 
Long et al., 2000 

CAB Caburn, Sussex Beta-117544 3610±50 4086-4028; 4017-3826; 
3792-3764; 3747-3728 Waller & Hamilton, 2000 

CAL Callow End, Worcestershire 
SRR-2122* 

SRR-ins"^ 

2550170 

1160±70 

2774-2432; 2416-2399; 
2391-2362 

1259 - 1248; 1237 - 1200; 
1188-948 

Brown, 1983 

CHM Camp Hill Moss, Co. Durham HAR-1945 3510170 3979-3642; 3932-3632 Davies & Turner, 1979 



REF. SITE NAME. LAB CODE. UNCALIBRATED DATE. CALIBRATED DATE (2o). SOURCE. 
CAW Canada Water, London Beta-122968 3650±100 4255-3690 Sidell et al., 2000 
CAR Carneddau 3, Powys CAR-1239 3120±70 3473-3160 Walker, 1993 
CEF Cefn Ffordd, Glamorganshire CAR-9̂  3625±80 4150-3717 Chambers, 1982b 
CEG Cefh Glas Site C, Glamorganshire CAR-365 2300=1=60 2470 - 2147 Smith & Green, 1995 
CEW Cefn Gwernffrwd, Dyfed CAR-45 4930±85 5904 - 5576;5534 - 5482 Chambers, 1982a 

CHA Chapel Bank, Kent Beta-87707 3390=1=70 3829 - 3789; 3779 - 3739; 
3734-3470 D. Long et al., 1998 

CMl 
Chat Moss, Nook Farm 1, Greater 

Manchester GU-5271 4590±70 5572-5550; 5473-5040 Hall et al, 1995 

CM2 Chat Moss, Nook Farm 2, Greater 
Manchester GU-5272 3710±60 4238-4195; 4187-3888 Halle^oA, 1995 

CLA Clap Gate Farm, Farcet Q-2555 396^:70 4574-4222; 4205 -4178; 
4172-4154 

Waller, 1994c 

CLE Clarach Bay, Dyfed No Code"̂  4410=1=80 5291-5098; 5092-4846 Heyworth et al., 1985 

COM Combe Haven, East Sussex SRR-2684"̂  2930±50 3246-3223; 3215-2946; 
2940 - 2924 

Smyth & Jennings, 1988 

CRM Cranes Moor, Hampshire SRR-1914 4550=1=60 5450-5403; 5328-5032; 
5016-49M 

Barber & Clarke, 1987 

Q-1234 3714=1=129 4417-3802; 3798-3718 

CRO Grose Mere, Cheshire 

Q-1233 2310±85 2711 - 2630; 2618 - 2576; 2543 -
2524; 2514-2117 

Beales, 1980 

CRS Crossness, Kent Q-1333 4195=1=75 4869-4523 Devoy, 1979 
CMS Crowle Moor Site 1, Lincolnshire CAR-214 2225±70 2351-2056 Smith, 2002 

DIB Dibden Bay, Hampshire Beta-106551 4650=1=70 5587 - 5498; 5494 - 5276; 
5177-5122; 5109-5068 Long et al., 2000 

EAC East Clough, Yorkshire SRR-4728+ 3640=1=45'̂  4088 -3834 A. Long et al., 1998b 

EMM East Moor Monolith, Cornwall GU-5613 1440=1=50 1418-1263 Gearey et al., 2000 

EST Eshton Tarn, Yorkshire BIRM-662 3600=1=100 4154-3638 Bartley et al, 1990 



REF. SITE NAME. LAB CODE. UNCALIBRATED DATE. CALIBRATED DATE (2a). SOURCE. 

FEC Feltwell Common, Norfolk 

Q.2548 

44901:75"̂  

4135^70 

5316-4955; 4946-4872 

4834-4510; 4474 - 4445 
Waller, 1988; 1994c 

FEB Fen Bogs, N. Yorkshire T-1084 4720±90 5213-5188; 5051-4527 Atherden, 1976 
FEN Fenmere, Shropshire SRR-2923 3190±60 3568-3319; 3293-3266 Barber & Twigger, 1987 
FEC Fenton Cottage, Lancashire GU-5I67 3790±100 4423 -3889 Middleton et al, 1995 
FOU Foulmire Mere, Cambridgeshire CAR-829 3590±70 4087-4027; 4019-3694 Cloutman, In Waller, 1994c 
GIP Gibsey Bridge, Lincolnshire Q-2565'̂  3825±75 4419-4064; 4049-3987 Shennan, In Waller, 1994c 

GOB Goldcliff Building 2 Monolith 1221, 
Gwent SWAN-134 3680±70 4235-4198; 4184 - 4166; 

4161-3831 Bell et al., 2000 

GOS Goldcliff Site 1, Gwent CAR-646 3670d:70 4233 -4200; 4158-3828 Smith & Morgan, 1989 

GOH Goldcliff Hill Farm Pond Monolith 
11600, Gwent SWAN-133 4320±80 5280-5168; 5130-5107; 

5071-4792; 4765-4622 Bell et al., 2000 

GOM Goldcliff Pit 15 Monolith 2099, Gwent SWAN-232 3780±70 4408 - 4366; 4357 - 3978; 
3943 -3931 

Bell et al., 2000 

GOO Goole Moor Site 1, Humberside CAR-235 2350±60 2750-2150 Smith, 2002 

HAL Hallowell Moss, Co. Durham SRR-418 3645±60 4149-4109; 4098-3828; 
3790-3778 

Donaldson & Turner, 1977 

HAM Hamble Marshes, Hampshire Beta-93197 4410±70 5288-5158; 5144-5101; 
5089 - 4849 

Long et al., 2000 

HMl Hatfield Moors Site 1, Nottinghamshire CAR-174 2145±65 2328-1991 Smith, 2002 
HM2 Hatfield Moors Site 2, Nottinghamshire CAR-261 2085±70 2310-2230; 2210- 1880 Smith, 2002 

Q-2571 2360±65 2712-2629; 2619-2561; 
2545-2303; 2242-2181 

HOB Hobbs Lot Faim, March, Lincolnshire 

Q-2574 

3855±80 

445(h=100 

4510-4474; 4446-4076; 
4033-3990 

5319-4838 

Waller, 1994c 

HOM Hockham Mere, Norfolk Q-2222 4500±100 5450-5381; 5328-4862 Bennett, 1983 

HOF Holme Fen, Cambridgeshhe 1 QMW3 3390±120 3927-3378 Godwin & Vishnu-Mittre, 1975 



REF. SITE NAME. LAB CODE. UNCALIBRATED DATE. CALIBRATED DATE (2a). SOURCE. 
HOP Hope Farm, Kent SRR-5616 3320±45 3686-3662; 3641 -3463 Waller e/" a/., 1999 

HOR Horsemarsh Sewer, Kent 
Q-2647 

Beta-87704 

5500j=70 

3060±80 

6445 - 6421; 6413-6171; 
6142-6113 

3449-3420; 3414-3058; 
3052-3000 

Waller et al, 1999 

HUH Hutton Henry, Durham SRR-60r 3544±80 4084-4030; 3999-3634 Bartley et al., 1976 
HUL Hulleter Moss AA-53062 1062±35 1056-1026; 1014-926 Coombes, 2005 
JOA Joan Street, London Beta-119785 3420±70 3834-3474 SideIlefa/.,2000 

KIL Kilnsea Warren, Humberside UB-3901+ 4384±54 5276-5181; 5123-5108; 
5054-4837 A. Long et al., 1998b 

KIP Kings Pool, Stafford WAT-849 2500±70 2744 - 2429; 2419-2360 Bartley & Morgan, 1990 

KIN Kingwood, Hampshire HAR-4367 2380±80 2730-2304; 2240-2206; 
2198-2182 Waton, 1982 

LAB Lade Bank, Stickney Q-2547 4460±90 5314-4859 Waller, 1994b; c 

LEF Leash Fen, Derbyshire GaK-2286* 3740±100 4409 - 3862; 3857 - 3839 Hicks, 1971 
LIS Lismore Fields, Derbyshire OxA-1976 3540±70 4064-4050; 3986-3638 Wiltshire & Edwards, 1993 

LCC Little Cheyne Court, Kent SRR-5613 3765±45 4259 - 3982 Waller et al., 1999 

EPF Lodge Road, Essex BIRM-690 1350±100 1420-1053; 1028-1007 Baker et al., 1978 

MEH Meare Heath, Somerset SRR-915 3723±45 4233-4199; 4180-4168; 
4159-3960; 3950-3926 Beckett & Hibbert, 1979 

MOC Mordon Carr, Yorkshire SRR-597 4736±85 5614-5301 Bartley et al., 1976 

NAF Nant Ffrancon, Gwynnedd Q-905 4870±60 5737 - 5569;5558 - 5470 Hibbert & Switsur, 1976 

NAR Narborough Bog, Leicestershire GU-5527 4280±70 5043-5006; 4999-4783; 
4769-4612; 4599-4574 Brown, 1999 

NEF Neasham Fen, Yorkshire SRR-102* 54684:80 6408-6168; 6150-6107; 
6101-6089; 6076-5998 

Bartley et al., 1976 

NEP New Pool, Sliropshire SRR-2833'̂  3550±50 3975-3946; 3930-3693 Barber & Twigger, 1987 

NEP New Pool, Shiopshire :$RR-2834* 395(^30 4%#-4%K Barber & Twigger, 1987 



REF. SITE NAME. LAB CODE. UNCALIBRATED DATE. CALIBRATED DATE (2a). SOURCE. 
NOS Northey Section GU-5618'̂  3500±60 3926-3634 Scaife, 2001 
PCS Palace Chambers South, London Beta-119790 3570±70 4084 - 4029; 4002-3688 Sidell et al, 2000 
PAB Pannel Bridge, Sussex SRR-2887* 3700±90 4351-4328; 4300-3827 Waller, 1993 

PAR Parr Moss, Merseyside Birm-1225 3910±140 4815-4756; 4711-4667; 
4658-3974 Co well & limes, 1994 

PEA Peacock's Farm, Cambridgeshire Q-2539 4410±60 5284-5162; 5140-5104; 
5085-4853 Waller & Alderton, In Waller, 1994c 

RAP Raper Lodge, Derbyshire Beta-64033 5190±60 6171-6144; 6113-6070; 
6060-5861; 5828-5752 Taylor et al., 1994 

RAW Rawcliffe Moor Site 1, Humberside CAR-302 2525±60 2760-2430; 2420-2360 Smith, 2002 

RED Redmere, Suffolk 
Q-2595 

Q-2594 

3840±55 

3030±50 

4414 - 4140; 4132-4091 

3359-3136; 3132-3078 
WaUer, 1994c 

RIM Rimsmoor, Dorset HAR-3921 3820±80 4420-39&2 Waton, 1982 

RIB Ripple Brook, Shropshire SRR 1909 2940±60 3320-3308; 3267-2946; 
2940-2924 Brown, 1982; Brown & Barber, 1985 

RIS Rishworth Moor, Yorkshire GaK-2823 4010±100 4825-4747; 4738-4235 Bartley, 1975 

RM7 Romney Marsh Transect 7 Beta-109577 3620±80 4149-4108; 4099-3396 A. Long et al., 1998a 

ROM Robinson's Moss, Derbyshire Q-2436 4710±50 5585-5503; 5491-5435; 
5424-5319 

Tallis & Switsur, 1990 

SAM Saham Mere, Norfolk Q-2281 5520±55 6410 - 6262; 6254-6198 Bennett, 1988 

SHE Shapwick Heath, Somerset 
Q-644* 3965±115 

3870±115 

4820-4754; 4713-4666; 
4661-4142; 4130-4091 

4574 - 3960 

Turner, 1962 

SIC Sidlings Copse, Oxfordshire OxA-MSl"̂  3820±100 4511-4473; 4446-3960; 
3950-3926 Day, 1991; 1993 

SIL Silvertown, London Beta-120959 3070±60 3398-3138; 3130-3101; 
3093-3078 

Wilkinson et al., 2000 

SISIE Snelsmore, Berkshire HAR-4241 2570±90 2846 - 2826; 2791 -2358 Waton, 1982 
STM Stone Marsh, Kent Q-1334 4085±85 .4834-4408 Devoy, 1979 



REF. SITE NAME. LAB CODE. UNCALIBRATED DATE. CALIBRATED DATE (2a). SOURCE. 
STG Storeys Gate, London Beta-lZVei?"̂  3300±70 3690-3652; 3648-3380 Sidell ef a/.. 2000 
SWT Sweet Track, Factory Site, Somerset SRR-881 4405±45 5277-5177; 5124-5108; 

5069-48^ Beckett & Hibbert, 1979 

THB The Bog, Humberside No Code 2660±50 2869-2715 Beckett, 1981; cf Tweddle, 2001 

TOC The Ouse Channel, Cambridgeshire Q-2814* 5420±100 6404 - 6366; 6357 - 5988; 
5970-5948 Peglar & Waller, In Waller, 1994c 

TMl Thome Moor Site 1 CAR-189+ 2335±40 2705-2686; 2470 - 2303; 
2242-2181 Smith, 2002 

THW Thome Waste Q-481* 316aill5 
2329±110 3640-3074; 2733-2115 Turner, 1962 

TIL Tilbury (The World's End), Essex Q-1431 3850±80 4506 - 4487;4444 - 4072; 
4047-39M Devoy, 1979 

TOP Top Moss OxA-6639 3220±50 3569-33% Leah et al, 1998 

TOT Totley Moss GaK.2293* 4990±140 5945 - 5577;5533 - 5483 Hicks, 1971 

TRE Tregaron SE Bog, Dyfed Q-944* 4715±55 5586-5500; 5493-5436; 
5424 - 5320 Hibbert & Switsur, 1976 

TRU Trum Felen 3185 Bostock, 1980 

VUl Vurlong Keen I, Gwent Beta-63592 39I0±70 4525-4461; 4453-4148 Walker et al., 1998 

VU2 Vurlong Reen II, Gwent Beta-63596 4010±60 4808 - 4762;4648 - 4346;4334 -
4292 

Walker et al., 1998 

WAU Waun Fach South, Powys 2835±115+ 3264-2751 Price & Moore, 1984 

WHG Wheeldale Gill, Yorkshire GaK-3880 2390±80 2735-2307; 2225-2208 Simmons & Cundill, 1974 

WHM Whixall Moss 3238±115 3724-3207 Turner, 1964 

WIC Wicken Fen Q-2597 3385±75 3832-3466 Peglar, In Waller, 1994c 

WIM Wilden Marsh, Worcestershire 
26401:50"̂  

3260±50* 

2868-2710; 2632 - 2617; 
2560-2544 

3632-3618; 3610-3599; 
3589-3378 

Brown, 1988 

WIN Winnals Moor, Hampshire HAR-4342 5630±90 Waton, 1982 
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