A high resolution palynological study of the Holocene
vegetational development of central Holderness, eastern

Yorkshire, with particular emphasis on the detection of
prehistoric human activity

VOlipe

John. C. Tweddle

Department of Archaeology and Prehistory, The University of
Sheffield

Submitted for the degree of PhD. September 2000



Volume 1 of 2



Abstract

Compared to upland areas and Scotland, the Holocene vegetational history of lowland
England is poorly known. This is particularly the case for the region of Holderness,
eastern Yorkshire, where only a low number of poor temporal resolution pollen
diagrams have been published, none of which include analysis of microscopic charcoal
content. The records are also largely undated and as a result reliable correlation between
sites is not possible, and the timings of the key vegetation changes recorded in the data

remain unknown.

In this study, high resolution pollen and charcoal records were produced from four small
(2-4 ha) infilled basins located within central Holderness. Complementary techniques of
percentage loss-on-ignition and pollen preservation analysis were also employed, and a

comprehensive radiocarbon-dating programme was undertaken to provide a secure

chronological framework.

The palaeoecological records produced provide a high temporal resolution
reconstruction of the Holocene development of central Holderness, particularly during
the Early-Mid Holocene, and allow consideration of the changing roles that ecological
interactions, climate, and human influence have played in determining the Holocene
vegetational composition of the region. A number of significant landscape-scale

disturbances of inferred anthropogenic origin were identified from ca 9290 BP onwards

and shown to vary significantly in timing, duration and character between sites. It is

proposed that this palaeoecological data can be used to supplement the poor

archaeological record of the area.

Several key issues including the role of climatic instability in determining vegetational
composition during the Early Holocene, the interpretation of incidences of cereal-type
pollen, the use of the charcoal record as a proxy indicator of human activity, and the use

of pollen preservation analysis as an interpretational tool are also considered.
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Chapter 1: Introduction

1.1 Introduction to the study

The ability of palynology to complement experimental and observational community
ecology by producing vegetational records covering long time periods has been
recognised for a number of decades (e.g. Godwin, 1940, 1975; Huntley and Birks, 1983;
Bennett, 1986; 1996a). The technique has greatly benefited ecological (and
archaeological) theory by allowing the study of vegetational responses to events that are
rare or slow acting, or cyclical such as long-term climatic shifts (Schoonmaker and
Foster, 1991). Analysis of the pollen record has also allowed the testing of
contemporary evolutionary theories (Bennett, 1990, 1996a). The information produced

by such studies, along with the adaptability and relative accessibility of the technique,
has resulted in a proliferation of palynological studies within the British Isles. This has
produced a large database of knowledge, particularly concerning the post-Devensian

vegetational development of upland landscapes. Compared to the uplands, however,
there is a scarcity of palacoecological studies from lowland areas, in particular eastern
and southern England, and the Midlands (Edwards, 1998). Recent work has begun to fill
this knowledge gap, primarily via palynology (e.g. Day, 1993, 1995; Peglar, 1993; Dark,
1998a, 1998b). In particular there is an increasing body of data from alluvial deposits
(e.g. Brown, 1992, 1997a; Waller, 1993, 1994), however, as Edwards points out such

types of record present interpretational problems.

The lowland areas of central and eastern Yorkshire contain many non-riverine wetland
deposits in which preservation of organic material is exceptional (Van de Noort and

Ellis, 1995, 1997) and, hence, have great potential for palacoecological investigation.

Whilst Holocene environmental histories of the peat bogs of the Humberhead Levels
(Smith, 1985, in press; Whitehouse et al., 1997; Boswijk, 1998; Whitehouse, 1999) and
around Lake Flixton in the Vale of Pickering (e.g. Day, 1995; Dark, 1998a, 1998b) have

recently been produced, there is still much to be leamnt, in particular concerning the

region of Holdemness.
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Holderness is unusual in that it represents a lowland landscape in which isolated, small

water bodies and larger ‘meres’ were abundant throughout the Late-Glacial and for
much of the Holocene. The diversity of site types and sizes, all lying within relatively

similar topographical situations, means that it is possible to tailor the type of site to the

research questions being investigated to an extent that is not possible in many regions.

Despite this, very few studies have been carried out in the area (see section 2.3) and
those that have are of low sampling resolution, essentially undated and primarily from
large meres. As such, the records provide a framework of low spatial and temporal
resolution, which is sub-optimal for addressing many questions (see section 1.2). There
1s consequently a great need for data capable of producing a detailed picture of the
vegetational and wider landscape development of the area since the end of the last Ice
Age. Of special interest is the potential that these records have to detect anthropogenic
impacts upon the vegetational environment, particularly within the Mesolithic and

Neolithic Periods (Edwards, 1979; Innes, 1990; Edwards and MacDonald, 1991).

The known archaeological record of Holderness is sparse, particularly when compared
to the nearby areas of the Yorkshire Wolds, the Vale of Pickering and the North York
Moors. In addition, knowledge of the prehistory of the area is based largely upon
1solated flint scatters which are inherently difficult to interpret (Schofield, 1991).
Whether this poor archaeological record reflects a low level of human activity in
postglacial Holderness, or simply the loss of sites through destruction by agricultural
activity, or burial beneath the extensive colluvial, alluvial and peat deposits that cover
much of the region, remains to be discovered. The production of a series of continuous
records of vegetational development would serve to complement this fragmentary
archaeological record and may shed more light on the extent of prehistoric and historical
human occupation of Holderness. Indeed, given the hypothesised evidence for
vegetational disturbance attributable to Mesolithic peoples in both the Vale of Pickering
(Cloutman, 1988; Day, 1995) and the North York Moors (e. g. Innes and Simmons,

1988; Innes, 1990), it would be interesting to see whether there is any similar evidence

from Holderness.
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1.2 Study Aims

1. To produce a series of well-dated, high temporal resolution records of the
Holocene vegetational development around four sites in central Holderness.
2. To produce complementary records of fire regime and erosional history.

3. To use these records to reconstruct a detailed environmental history for the area
and to infer the changing roles that climate, ecological interactions and both
natural and human disturbance have played in controlling vegetational
development through time. The records will also allow a series of questions to
be addressed including:

(1) Are the Holocene Regional Pollen Assemblage Zones proposed by Beckett
(1981) and adapted by Flenley (1987) sound, or can they be refined? What are
the start and end dates of the zones?

(i1) When did the major arboreal taxa initially expand within central Holderness?
(i11) Are any expansions or declines of taxa synchronous between sites?

(1v) Is there any evidence for human disturbance in the vegetational record,
particularly during the Mesolithic and Neolithic Periods? If so then how does
any hypothesised human disturbance vary between sites in terms of its nature,
timing and duration?

(v) Can the palacoecological records plausibly be used to supplement the
archaeological record?

4, To reassess the separation of Cerealia pollen from that of wild grasses,

particularly in the context of the initiation of arable farming within Holderness.

S. To look at the use of pollen preservation state as an interpretative tool.

1.3 Thesis layout

Chapter two provides a background to the geography and geology of the study area and

summarises the Late-Glacial and Holocene environmental and archaeological histories

of the region. The theoretical principles underlying the research strategy of the project
are explained in chapter three, with detailed introductions to the study sites also given.

Chapter four overviews the theoretical background and practical application of the field
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and laboratory techniques employed in the study. Chapter five is the first of the results
sections and deals with the separation of Cerealia pollen from that of wild grasses, in the

context of the detection of arable agriculture within the pollen record. The results for
each site are then presented and discussed in chapters six to nine, and a synthesis of the

main results of the study is given in chapter 10. This final chapter also contains an
evaluation of the success of the project and recommendations for future work. Volume

one contains the text and bibliography, with all Figures, Tables, Plates and Appendices

contained in volume two.

1.4 Definitions and conventions

Uncalibrated radiocarbon dates are quoted as radiocarbon years before present (BP),

where present is taken as 1950 AD. Calibrated radiocarbon dates are cited as cal BP or
cal AD/BC, with the calibration technique described in section 4.4.7. All dates are cited
along with an error quoted at 1 SD. Late-Glacial refers to the period towards the end of
the last Ice Age from ca 14,000-10,200 BP, and the Holocene refers to the period from
ca 10,200 BP to present and is equivalent to the postglacial or Flandrian stage. The
British system is used to name glacial and interglacial periods, with the Devensian being
equivalent to the European Weichselian. Dating of cultural periods primarily follows

Spratt (1993a) and is based on work from the North York Moors and the Vale of

Pickering. Whilst this provides a framework for discussion it is accepted that the
transitions between cultural and technological periods are unlikely to have been sharp,

or necessarily synchronous across the region, and as such the period start and end dates

have little absolute meaning. A full list of period dates is given in Appendix 1.
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Chapter 2: Geographical and geological background, and the Younger

Dryas and Holocene in Holderness: environment and archaeology

2.1 Introduction

This chapter provides a background to the geography and geology of Holdemess and
presents a synthesis of the palacoenvironmental and archaeological work that has been
carried out in and around the study area. A summary of the geography and geology of
the area is given in section 2.2, Palacoenvironmental and archaeological backgrounds to

Holderness and selected nearby areas are provided in sections 2.3 and 2.4, and the

Holocene development of the North Sea Basin is summarised in section 2.5.

2.2 Geographical and geological background to the study area

2.2.1 Introduction to the study area

Holderness forms part of the former East Riding of Yorkshire and is bounded to the
north and west by the Yorkshire Wolds, by the Humber Estuary to the south and by the
North Sea to the east (see Figure 2.1). The present day landscape is low-lying, rising to a
maximum of ca 35 m OD at Dimlington High Land (Figure 2.1) and consists of two

main landscape types. The morainic topography of central and eastern Holderness is
gently undulating and generally between 10-20 m OD. In contrast, the landscape of
southern Holdemess and along the valley of the River Hull (referred to as the Hull
Valley in this text following Van de Noort and Davies, 1993, 2000) is almost entirely
below 10 m OD and comparatively level. As the higher ground of eastern Holderness
forms the main watershed, drainage is predominately inland towards the Hull Valley,
with the drainage network largely consisting of natural streams that have been adapted

to form artificial drains (Ellis, 1995). The climate is similar to much of eastern England
with annual rainfall typically less than 700 mm and mean daily maximum January and

July temperatures of 6°C and 19°C respectively (Meteorological Office, 1985). Arable
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farming is the dominant form of land use (see section 2.2.2), with the only built-up areas

of note being Kingston Upon Hull, Beverley, Hedon and the coastal resorts of

Withernsea and Hornsea.

Holderness is a region of considerable coastal activity, with the unconsolidated
Quaternary deposits of its coastline eroding at average rates of 1-2 m per year (Ellis,
1995), increasing to 2.75 m per year towards the southernmost tip (Valentin, 1971).
These rates are likely to vary considerably depending upon the beach morphology and
cliff form, as well as upon the frequency of onshore storms (Pringle, 1981). This erosion

has led to coastal retreat of between 3 km (Valentin, 1971) and 4 km (Sheppard, 1912)

since Roman times, with 27 known settlements having been lost to the sea (Sheppard,
1912). Associated with the process of longshore drift is the formation of Spurn Point

(Figure 2.1), a spit that develops cyclically, with phases of construction alternating with

ones of destruction (de Boer, 1978).

2.2.2 Land use and vegetation of Holderness

Arable farming is by far the most frequent form of land use, with 85 % of the land in
southern and eastern Holderness being under crops or fallow and four of the 45 parishes
with published returns containing in excess of 94 % arable land (based on MAFF parish
data for 1987: in Middleton, 1995). In almost all cases cereals comprise more than 60 %
of the arable crop cover, with legumes, o1l seed rape and sugar beet making up the
remainder. The dominance of arable farming reflects the high fertility of the soils, with
much of the land being of Grade 2 or 3 in quality. Grassland covers only 13 % of
morainic Holderness and has been declining in importance, particularly over the past 50
years, as wetland areas continue to be drained and permanent pasture is lost (Middleton,
1995). Although scattered clumps of trees form linear shelter belts and boundary hedges,
woodland 1s particularly scarce, with all parishes having less than 1 % woodland cover
(Middleton, 1995). A considerable proportion of the hedges have been lost since the
1960s due to changing farming practice (Crackles, 1990), with the remaining hedgerows

containing a total of 32 species of tree and shrub and showing strong similarity to the

composition of hedges on the Yorkshire Wolds (Boatman, 1980).
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Although the landscape of Holderness is characterised by open farmland containing
small, scattered villages, some semi-natural vegetation communities survive. Meadow
flora exist in areas of unimproved pasture in the poorly drained former carr land, and

remnants of species-rich fen occur along feeder streams of the River Hull and by
Hornsea Mere (Crackles, 1990). Disused railway tracks provide refuges for grassland
species that are otherwise rare including the Common spotted orchid (Dactylorhiza
fuchsii), along with grass verge and embankment communities composed of species that
are disappearing from the surrounding farmland (Crackles, 1990). Significant areas of

salt-marsh occur along the northern bank of the Humber Estuary, but are generally

species poor, unlike the coastal area of Spurn Point which contains a diverse array of

habitats (with 340 species of vascular plant having been recorded since 1945 [Crackles,
1990])).

2.2.3 Geological and geomorphological background

The extent to which the geological evolution of a landscape influences its archacological
history, whether via topography, climate, soil type or resource availability should not be
underestimated (Hemingway, 1982). This section provides a brief geological

background to the study area and surrounding regions.

2.2.3.1 Solid and drift geology

The solid geology of eastern Yorkshire is shown in Figure 2.2. Mesozoic deposits form
the underlying bedrock throughout eastern Yorkshire and North Lincolnshire, with
Upper Cretaceous chalk underlying all of Holderness (Arnett, 1990). The chalk rises
significantly to the west of The Hull Valley and northeast Lincolnshire to form the
Yorkshire Wolds (up to ca 240 m OD) and Lincolnshire Wolds (up to ca 100 m OD;
Figure 2.1), the former comprising the northernmost chalk hills in England (Lewin,
1969). The Yorkshire Wolds form an inverted L-shape caused by gentle folding of the
chalk during the Tertiary Period (Catt, 1990) and syncline gently along a northwest-

southeast axis, plunging to the southeast at an angle of 2-4° (although minor local
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variations occur; Versey, 1948; Lewin, 1969). To the east of the Wolds the chalk
continues to dip eastwards beneath an increasing thickness of Quaternary deposits, with

solid chalk lying at approximately 30-35 m below OD at the present Holderness
coastline (Catt, 1987). Given that most of the Vales of Pickering and York, northeast
Lincolnshire and Holderness (Figure 2.1) all lie below ca 20 m OD, the chalk

escarpments of the Yorkshire and Lincolnshire Wolds are major landscape features and

are likely to have had significant influence on the archaeological histories of the areas.

The surficial geology of eastern Yorkshire is shown in Figure 2.3. With the exception of
most of the Wolds and several other isolated areas, the solid geology of eastern

Yorkshire is buried beneath a cover of Late Quaternary deposits, primarily laid down
during the Late-Glacial and Holocene periods (see 2.2.3.2). During the Devensian
maximum (ca 20,000 BP; Eyles et al., 1994), ice sheets penetrated Holderness from the
northeast (Figure 2.4) and backed up against the Yorkshire Wolds to a height of ca 60 m
OD (Catt, 1990). The movement of these ice sheets resulted in the deposition of a series
of tills across Holdemess. The till deposits vary in thickness from ca 30 m in southeast
Holderness to less than 1 m at the edge of the Wolds (Ellis, 1995) and their stratigraphy
has been much debated (see Table 2.1), with the three-fold division of Madgett and Catt
(1978) now being generally accepted. Patches of sand and gravel were also deposited in
Holdemess during the Devensian, particularly around Kelsey Hill, Brandesburton and
Gransmoor (Figure 2.3). It is likely that the deposits are glaciofluvial, being deposited

both beneath and in front of the Devensian ice sheet as 1t retreated duning the Late-

Glacial (Catt and Penny, 1966; Walker et al., 1993; Ellis, 199)).

The deposition of these till and gravel deposits within Holderness led to the irregular
relief that is still visible today (particularly in northern and central areas) and greatly
influenced the development of soil types. The hummocky land surface left on ice retreat
was nutrient rich and contained numerous freshwater bodies within depressions, valleys

and kettleholes. Many of these former waterbodies are infilled, containing sediment

sequences covering the Late-Glacial and at least part of the Holocene (Sheppard, 1957,
Gilbertson, 1984a; Flenley, 1987; Dinnin and Lillie, 1995a, 1995b), and only Hornsea

Mere survives as open water today.
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2.2.3.2 Holocene deposits and the soils of Holderness

Rising sea-levels during the Holocene have led to the accumulation of large areas of
peat and both freshwater and marine alluvium, particularly in the lower-lying areas of

southern Holderness and alongside the River Hull and its tributaries (Figure 2.3). In
central Holdemness, significant areas of peat and alluvium occur in the low-lying
Keyingham, Roos and Winestead Valleys. The deposits accumulated as a result of
estuarine incursion and impeded drainage caused by rising sea-level sometime prior to
ca 5300 BP (Dinnin and Lillie, 1995b). Significant areas of peat also occur at or close to
the present-day land surface in the basins of the larger infilled meres (e.g. Lambwath
Mere), and spatially restricted peats are present in a number of the smaller infilled
kettleholes (Sheppard, 1957; Dinnin and Lillie, 1995a). Intense agricultural activity
within Holderness has led to the deposition of colluvial sediments in many valleys and
depressions. In some areas considerable thicknesses of colluvium exist, for example the

organic sediments contained within Flaxmere (Barker, 1987) and Cess Dell (this
volume) are capped by approximately 65 cm and 42 cm of deposit, respectively. Areas

of land have also been reclaimed from the Humber Estuary since the seventeenth
century (e.g. Sunk Island in southern Holderness; Phillips, 1829; Arnett, 1990), the

sediments of these areas subsequently consisting of fine-grained estuarine alluvium.

As a result of peat formation and the deposition of extensive areas of colluvium and
alluvium, much of the earlier Holocene landsurface of Holderness is obscured. This is
likely to have important implications for the visibility of archaeological material. The
combination of peat and alluvium formation in valley bottoms and millennia of soil

erosion through agricultural activity is also likely to have resulted in considerable

‘smoothing’ of the landscape since the start of the Holocene.

The dominant soil types of Holderness are shown in Figure 2.5. The main characteristics

of the soils are determined by the parent material from which they are derived and
drainage conditions (Ellis, 1990). As such most of the till- and alluvium-based soils of

Holderness are clay-rich with tendencies towards poor drainage, whilst those formed on

glaciofluvial deposits are frequently sandy and freely draining (Ellis, 1995). Brown soils

are found on the drier areas of the region such as the higher areas of morainic
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Holderness and at the foot of the Wolds dipslope (Amett, 1990). Due to the high clay
content, many of the brown soils still exhibit stagnogleyic characteristics towards the
surface (Ellis, 1995). Where drainage is impeded, surface-water and ground-water gleys
dominate. Such soils are characterised by low biological activity and are frequent across

much of Holderness. In particularly poorly draining areas such as parts of the Hull
Valley, low rates of decay result in the formation of organic gleys (peaty soils), with
peats occurring where waterlogging is more complete (Ellis, 2000). Peaty soils also
occur in central Holderness on the surface of a number of the former meres (Ellis,
1995). Other soils present in the region include restricted areas of podzols (formed on

glaciofluvial sands and gravels) and lithomorphic soils, significant expanses of the latter

only being present on areas of Spurn Point (Arnett, 1990).

It is worth remembering that artificial drainage, particularly since the nineteenth century,
has significantly reduced the level of the water table in Holderness, with levels presently
lowered by between ca 1-3 m (Ellis, 1995). This is likely to have influenced soil

development during the later Historical Period.

2.3 Palaeoenvironmental background

This section provides a palaeoenvironmental background to the study area. Whilst the

discussion centres in detail upon Holderness, summaries of the records from the nearby
areas of the Yorkshire Wolds and the Vale of Pickering are given in order to place

Holderness into a regional context. The North York Moors are also discussed in the
light of their archaeological importance and because of the range and depth of
palacoenvironmental studies that have been carried out in association with this
archacology. The Holocene evolution of the formerly exposed North Sea Basin is
summarised separately in section 2.5. Although emphasis is placed upon the Holocene, a
brief overview of the vegetational development during the Younger Dryas (cf. GS-1
event of Bjorck et al. [1998] and see Edwards et al. [in press)) is also given. This was
done to allow the data from Sproatley Bog (chapter 8) to be placed into a wider context.

The locations of the palacoenvironmental sites mentioned in the text are shown in
Figure 2.6.
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2.3.1 Vegetational development during the Younger Dryas (Loch Lomond Stadial)

2.3.1.1 Holderness

Deposits spanning the latter part of the Late-Glacial Period are present in many of the
infilled basins of Holderness (Dinnin and Lillie, 1995a), with palynological studies
having been carried out at the sites of The Bog at Roos and Hornsea Old Mere (Beckett,
1975, 1981) and Skipsea Withow Mere (Hunt et al., 1984). A detailed pollen and
Coleopteran study was also carried out at Gransmoor by Walker et al. (1993) and forms
the only published palacoentomological material from Holderness. Limited

macrobotanical (Hunt et al., 1984) and molluscan (Thew et al., 1984) data is available

for the Late-Glacial section at Skipsea Withow Mere and extremely low resolution

pollen diagrams have been produced for Sproatley Bog (Robinson, 1986), Flaxmere
(Jennings, 1975) and Skipsea Bail Mere (Flenley, 1984). Late-Glacial Regional Pollen
Assemblage Zones have been proposed by Flenley (1984).

Throughout the Late-Glacial and Early Holocene, Holderness formed part of a large
land-mass stretching across the North Sea and joining continental Europe (see section
2.5). The Younger Dryas has been dated at The Bog at Roos as spanning the period
between 11,220+220 BP (Birm-406) and 10,120+£180 BP (Birm-405). The Gransmoor
data suggest that during this time, summer temperatures fluctuated between 10-12°C
and winter temperatures were as low as -20°C, with cold, dry easterly winds. These
climatic conditions resulted in the formation of areas of permafrost (Walker et al.,
1993). The vegetational record is similar from all sites, with sedges and grasses
dominant and tree and shrub pollen relatively sparse. Betula and Pinus sylvestris form

the most frequent arboreal types, with pine reaching >30 % TLP at The Bog at Roos
(Beckett, 1975), although whether this reflects local growth or long-distance transport is

unclear. The herb floras are indicative of highly disturbed, skeletal ground (Walker et
al., 1993). At The Bog at Roos and Skipsea Withow Mere intense erosion occurred,

with reworked pre-Quaternary microfossils frequent at Gransmoor. The vegetational
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landscape is thus likely to have been a highly open steppe or tundra, perhaps with
isolated patches of Salix, Juniperus and Betula. It is probable that both dwarf and tree

birches were present, with tree birch macrofossils from Skipsea Withow Mere dated to

10,710+70 BP (Q-3035) and 10,440+80 BP (SRR 1943: Hunt et al., 1984).

2.3.1.2 Comparison with surrounding areas

The Younger Dryas vegetational development of Holderness is comparable with the
pollen records obtained from sites elsewhere in Yorkshire, such as at Star Carr (Day,
1995; Dark, 1998b), Tadcaster (Bartley, 1962), Seamer Carr (Jones, 1976) and Kildale
Hall (Jones, 1977). The climatic data fit in with the wider trends observed for the rest of
northwest Europe, with evidence from the Greenland ice core (Lowe et al., 1995) and
temperature curves for the Younger Dryas in northwest Europe (Walker et al., 1994)

and Scandinavia (Lowe et al., 1994) broadly correlating with the Gransmoor results.

2.3.2 Vegetational development during the Holocene

2.3.2.1 Holderness

Whilst there are more published pollen records covering the Holocene than the

preceding Late-Glacial, none are securely dated and all are at relatively low temporal
resolutions. Most of the records cover the Early/Mid Holocene, with only the sediments
from The Bog at Roos (Beckett, 1975, 1981) approaching a full Holocene record. Other
pollen diagrams are published for Gransmoor and Hornsea Old Mere (Beckett, 1975,
1981), Skipsea Withow Mere (Blackham and Flenley, 1984) and Brandesburton (Clark
and Godwin, 1956). Sequences from the present day Humber foreshore are also
available from North Ferriby (Buckland et al., 1990) and Faxfleet (Hulme and Beckett,
1973), whilst spot samples and outline pollen profiles from southern Holderness are
available in Gaunt and Tooley (1974), and Taylor (1995). Evidence for the presence of
well preserved Holocene material at Sproatley Bog, Flaxmere, and Skipsea Low and

Bail Meres is provided by several undergraduate projects (Flenley, 1984; Robinson,
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1986; Barker, 1987). A series of Regional Pollen Assemblage Zones (RPAZ'’s) have
been proposed by Beckett (1981) and form the basis of the following discussion.
Although the major vegetational changes that mark the transitions between these zones

are largely undated, tentative age ranges were assigned by Flenley (1987) on the basis of

dates for similar palynological events in other areas of England. These age ranges are

also given below.

1. The Early Holocene (ca 10,200 BP to ca 5000 BP)

(1) Betula-Pinus RPAZ (ca 10,200-9000 BP)

The Betula-Pinus RPAZ covers the period from the start of the Holocene (dated at The
Bog at Roos to 10,120+180 BP; Birm-405) to the initial Corylus avellana-type nise. At
all sites the vegetation is dominated initially by open birch woodland, with Filipendula
contributing a large proportion of the herb pollen. At The Bog at Roos, the Betula pollen
has been shown to be predominately from tree birch. Juniperus, B. nana and open
ground herbs rapidly decrease in importance, suggesting the formation of a more closed
canopy as the zone progresses. Pollen from Salix and Pinus sylvestris 1s also present,

and it is possible that some of the Pinus pollen reflects limited local growth.

(2) Corylus/Myrica-Ulmus RPAZ (ca 9000-7000 BP)

This covers the period from the start of the Corylus rise until the Alnus rise and is
completely undated in Holdemness. Corylus avellana-type pollen dominates the pollen
rain throughout with Ulmus and Quercus expanding synchronously early within the
zone at Skipsea Withow Gap and Gransmoor. This is not the case at The Bog at Roos
and Hornsea Old Mere where Ulmus seems to expand significantly earlier than Quercus.
Whether this apparent difference in migrational order 1s real or an effect of
sedimentation regime is impossible to say given the lack of independent dating controls.
Pinus sylvestris pollen is sparse throughout, with low levels of herb pollen indicating an
element of open ground, at least locally.

(3) Alnus-Ulmus RPAZ (ca 7000-5000 BP)

This covers the period from the Alnus rise until the Ulmus decline (the latter event dated
at Gransmoor to 5099150 BP [SR-229]). Throughout the zone, mixed deciduous
woodland is suggested, with Fraxinus and Tilia expanding, and herb pollen at its lowest

Holocene levels. It appears that Tilia-Quercus-Corylus-Ulmus woodland dominated on
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the till-based soils, with Tilia particularly frequent on the more freely draining sand- and

gravel-based soils around Gransmoor and Brandesburton (Dinnin, 1995).
2. The later Holocene (ca S000 BP to present)

(4) Alnus-Quercus RPAZ (ca 5000-2500 BP)

The Alnus-Quercus zone covers the period from the Ulmus decline until the first
evidence of major landscape clearance. Whilst this has been tentatively dated as
covering the period from ca 5000-2500 BP, landscape clearance is likely to have
occurred at different rates and times throughout Holdemess (Dinnin, 1995).
Consequently the end date for this zone should be used solely as a guideline. The zone
contains the first firm evidence of human impact, albeit small-scale, and hampered by
the absence of charcoal quantification in any of the studies. The low levels of ruderal
pollen and limited evidence of woodland recession at The Bog at Roos and Hornsea Old
Mere suggest that the landscape remained essentially wooded, although a greater

proportion of disturbed ground is seen at Skipsea Withow Gap. Interestingly, pollen and
macrofossils of water chestnut (Trapa natans) were found during this zone within the
complex of Skipsea Low, Bail and Withow Meres (Flenley et al., 1975). Whilst it is
possible that the incidences may have had an anthropogenic origin (ibid), it seems more
likely that they reflect a natural, albeit slow, migratory response to Holocene climatic
amelioration (cf. Korhola and Tikkanen, 1997).

(5) Alnus-Gramineae RPAZ (ca 2500-0 BP)

This final zone is particularly unsatisfactory, with only the sites of The Bog at Roos,
Hornsea Old Mere, and Skipsea Low and Bail Meres still accreting sediment (in the
latter three cases for part of the zone 6nly). The zone opens with the first evidence of
major, sustained woodland clearance and given the previous reservation that clearance is

likely to have varied in both time and space across the region, the zone could be aided

by more studies, presently being:

“...t00 ill defined to be instructive” (Dinnin, 1995, p.40).

The vegetation of the zone is characterised by declining arboreal pollen representation

and increasing evidence of human activity. After an initial, apparently rapid, woodland
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M

decline a minor woodland recovery occurs at The Bog at Roos, before the record 1s
swamped by on-site pollen as Betula-Salix carr invades the bog surface. If Holderness
fits into the same pattern of landscape clearance as the rest of lowland eastern England,

then it is likely that the opening of the zone occurs sometime within the Bronze Age

(e.g. Bell and Walker, 1995; Roberts, 199)5).

The pollen records discussed above have all come from sites located on the undulating
land surface of eastern and northern Holderness. Whilst similar vegetation communities
probably existed on the higher (drier) parts of the Hull Valley (Lillie and Gearey, 2000)
and southern Holdemess, the Holocene vegetational histories of the lower-lying areas

are likely to have been quite different. During the earlier Holocene (prior to ca 8000
BP), soil conditions are likely to have been similar to those on the more poorly draining
regions of the higher ground, so a vegetational development similar to that of such areas
seems reasonable. However, rising sea-level caused the deposition of considerable
volumes of estuarine alluvium along with extensive peat development in the lower
areas, particularly along the River Hull and the valleys of the streams draining southern
Holderness (e.g. around the Easington, Keyingham, Winestead, Kilnsea and Roos
Drains [Dinnin and Lillie, 1995]). The record of sea-level change in the Humber Estuary
is still incomplete, but it is evident that the maximum rate of Holocene sea-level nise
occurred after ca 8000 BP (Gaunt and Tooley, 1974), with recent work suggesting that
the Mean High Water of Spring Tides in the Humber rose from ca -9 m OD at 7500 cal
BP (ca 6600 BP) to 0 m OD by 4000 cal BP (ca 4000 BP; Long ez al., 1998). This rising

sea-level caused the formation of a salt marsh and creek system in the Keyingham and
Roos valleys prior to 4000 cal BC (ca 5300 BP), and the accumulation of freshwater
peat further up the valleys beyond the zone of direct tidal influence (Dinnin and Lillze,
1995b). A similar situation occurred along the lower reaches of the River Hull. It
appears that the greatest marine influence during the Holocene was between 3000-2800
BP (Long et al., 1998), with Van de Noort and Davies (1993) suggesting that estuarine
conditions were widespread in the lower Hull Valley at this time. The waterlogging of
former dryland sites leading to peat formation is also suggested in areas higher up the
Hull Valley (Dent, 1990). Marine influence lessened after ca 2700-2300 BP, although
peat continued to form in areas such as the Roos Valley (Dinnin and Lillie, 1995b).

Place name, documentary and stratigraphic evidence suggests that considerable areas of
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marsh and carr existed in southern and western Holderness until drainage in the last few
centuries (Sheppard, 1958, 1966; Dent, 1990), with the low-lying landscape being one
of isolated drier ridges and hills amongst extensive areas of carr and estuarine habitat.
Historically, salt-water has penetrated the Hull Valley as far north as Skerne on at least

one occasion (Dent, 1990).

The distinction can thus be made between the higher and lower-lying areas of
Holdemess, with the latter likely to have been inundated, seasonally flooded or at the
least poorly draining for much of the Mid-later Holocene. The vegetational development

of these lower areas is likely to have been quite different as a result, with the landscape

dominated by areas of Alnus-Salix carr, reedswamp and wet grassland. Closer to

estuarine creeks, saltmarsh communities of halophytic species are likely to have

dominated. These conditions would have had far-reaching implications for both

resource availability, settlement pattern and land use throughout later prehistory and

history.

2.3.2.2 Comparison with surrounding areas

The almost complete absence of organic deposits on the Yorkshire Wolds means that
there is very little palacoenvironmental information available for the region, the only

available studies being from sites in the valleys that dissect the Wolds. Mollusca have
been analysed from soils beneath burial mounds and ditches at several locations. The

fauna from within Neolithic enclosure and ring ditches at Kirkburn were suggestive of a
moist tall-herb community with there being no evidence for trees or shrubs in the
vicinity (Thew and Wagner, 1991). Mollusca from Iron Age and Early Medieval
(Anglian) contexts at Kirkburn and Garton Station indicated that the sites were
surrounded by short, calcareous grassland that was probably grazed (ibid). It is likely
that there was a nearby hedge system contemporaneous with the Iron Age deposits from
Kirkbumn. A permanent damp grassland fauna has also been recovered from beneath
Bronze Age barrows at Garton Slack (Blackburn, 1908). At face value these results
collectively indicate the presence of significant areas of open grassland in the Wolds

valleys from the Neolithic onwards, however, the deposits analysed are not likely to
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have been indicative of the situation on the areas of the Wolds away from the valley
bottoms. The soils on the valley bottoms are very thin and gravel based and are

dissected by ephemeral streams (‘gypseys’). Whilst trees can grow on these valley

floors, rooting is very shallow, which in combination with the unstable nature of the

soils means that trees and shrubs are highly susceptible to drought, flooding and
windthrow (Pat Wagner, pers. comm.). It is thus likely that the valley floors may have

been naturally unwooded (or sparsely wooded) for much of the Holocene, grazing

perhaps helping to maintain this landscape (sensu Buckland and Edwards, 1984).

A single pollen diagram is available from the site of Willow Garth, a small (ca 5 ha)
area of carr in the Great Wold Valley (Bush and Flenley, 1987; Bush, 1988, 1993). The

record is dominated by pollen from Betula, Pinus sylvestris and Poaceae in the terminal
Late-Glacial/Early Holocene, with the proportion of Poaceae rapidly declining until ca
8290180 BP (SRR-268). After this period Poaceae pollen increases to a fairly constant
value of ca 40 % TLP, with total tree pollen falling to values of <25 % TLP. It was

primarily on the basis of the high level of Poaceae pollen that clearance by Mesolithic
peoples was inferred (episodes from 8800-8600 BP and 8400-8250 BP in Bush and
Ellis, 1987, but from 8900 BP onwards in Bush, 1988). The record has clear problems
however, due to a series of hiatuses and periods of probable erosion and reworking (Pat
Wagner, pers. comm). Whilst the large proportion of Poaceae pollen in the spectra is not
In doubt, it seems unnecessary to invoke Mesolithic interference as the primary cause. It
1s more likely that the grass component reflects local input from the on-site fen
community (Thomas, 1989). This is supported by Day (1995) who suggests that serious
discrepancies between the pollen and macrofossil data indicate that the pollen record is
heavily biased by local input. It is likely that the slopes and higher areas of the Wolds
would have been wooded for at least part of the Holocene, but the only evidence that we
have for this at present comes from the presence of dark forest soils on the Wolds top

(Pat Wagner, pers. comm.).

A concise summary of the Holocene vegetational development of the North York Moors
1s provided by Simmons et al. (1993), and forms the basis of this discussion. A broad
distinction can be made between the development of the higher and lower areas of the

region. The western and northern fringes of the Moors and the lower dales initially
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showed an expansion of Juniperus communis and Hippophaé rhamnoides, before a
canopy of tree birch and then Corylus-Pinus woodland<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>