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SUMMARY _ _
This report summarises the data recovered during Palaeolithic archaeological works carried out
by Oxford Archaeology in October 2002 in advance of beach recharge in front of the Warner
Bembridge Coast Hotel.

Pleistocene deposits associated with the nationally important Bembridge Raised Beach
formation are present in the low cliff-section affected by the works. These include an horizon
rich in pollen evidence, dating to the high sea-level event that formed the raised beach sequence,
and representing the warm Ipswichian interglacial climatic stage, dating to ¢. 125,000 to
115,000 years ago. The raised beach deposits are covered by solifluction deposits representing
colder climatic conditions and associated with the marine regression and lower sea level of the
subsequent Devensian glaciation. '

A full series of OSL dates was carried out, which confirmed the age and Ipswichian attribution
of the raised beach sediments and the early Devensian date of the overlying solifluction
deposits. The uppermost raised beach sediments constitute a pollen-rich silt that can be equated
with the Early Temperate phase IIb of the Ipswichian. The pollen indicates initial development
of an estuarine salt marsh, which then gradually becomes less salty and more freshwater in
character in the top part of the pollen-rich silts. A lithic artefact was recovered from the
Devensian solifluction gravels that overlie the raised beach sediments. This was an abraded and
technologically undiagnostic waste flint flake, and probably represents derived evidence of pre-
Ipswichian Palaeolithic presence on the Isle of Wight.

The deposits recorded were at almost the same location as previous work, yet the thickness of
the pollen-rich sediments was much less than previously recorded, representing only the bottom
part of the previously studied sequence. However, the surviving sediments produced a more
detailed and higher resolution record of this part of the sequence than before.

Clearly coastal erosion has occurred since the previous work, revealing a different part of the
sediment sequence — in this case a part more deeply truncated by the overlying Devensian
solifluction deposits, the depth of which are evidently variable over very short distances into the
cliff. This highlights the potential for (a) new sediments to be exposed by further coastal erosion
and (b) new sediments to be preseryed further inland under the hotel buildings and grounds.

There is a risk that continuing erosion might destroy the last remnants of the polien-bearing
sediment, and that they do not continue inland. In case this is the situation, it would be wise to
retrieve as soon as possible a pair of witness monoliths through the organic sediments, for
application of any research approaches that may be developed in the future, and may improve
our understanding of the deposits.

i



1 INTRODUCTION

1.1 Project background _

This report concemns archaeological investigations carried out by Oxford Archaeology as a
planning condition (TCP/16636/T-P1170/01) for coastal defence works on the foreshore and
lower cliff at the Bembridge Coast Hotel, Isle of Wight, in accordance with the brief produced
by the Isle of Wight County Archaeology and Historic Environment Service IOWCAHES
2002).

1.2 Site location

The site is located at SZ 658876, at Lane End, Bembridge, Foreland, at the eastern tip of the Isle
of Wight (Fig. 1). The site currently consists of a low cliff ¢. 4m high with level turf behind it,
leading back ¢. 50m to the hotel building. The cliff itself has recently collapsed lumps of
sediment banked against its base, where there is a narrow strip of shingle beach at the top of the
high water mark, above a shallowly sloping sandy beach in the intertidal zone.

1.3 Geological and archaeological background

Pleistocene deposits are visible in the cliff section that stretches clockwise around Foreland
for about 2.5km from the lifeboat station to Bembridge School. The cliff-top slopes up from
¢. 7Tm OD at the tip of Foreland (where the site is located) to ¢. 42m OD at the school. The
deposits were last studied in the 1980s (Holyoake & Preece 1983; Preece & Scourse 1987,
Preece ef al. 1990), although these have been well-known since the late 19th century, and
include (at diverse locations) a range of biological palaeo-environmental remains, including
molluscs, ostracods, foraminifera, coccoliths, pollen, insects and plant macro-fossils.

The part of the cliff face affected by the works (Fig. 2) includes the eastern tail-end of a series
of raised beach and intertidal sediments relating to an interglacial high sea-level stand — the
Bembridge Raised Beach — overlain by a series of colluvial/solifluction deposits associated
with subsequent climatic deterioration. The raised beach sediments, which are part of the
largest exposure of such sediments in England, have been designated a Site of Special
Scientific Interest by English Nature on account of their Quaternary geological significance.

The deposits that form the Bembridge Raised Beach occur in the central and eastern part of
the cliff section, between Howgate and Foreland. The lowermost deposit consists of a major
body of sand and rounded beach pebbles, with a broadly horizontal base at ¢. 5Sm OD
overlying Tertiary Bembridge Marl, that thickens to the southwest, reaching a maximum
thickness of 12m before butting out against the Bembridge Marl. This shingle deposit is
interpreted as a storm beach deposited during a period of high sea level. As the shingle thins
and fades away in its northeastern part, in the vicinity of Foreland, it is overlain by a deposit
of sand interbedded with fine silt and clay laminations between ¢. Sm and 6m OD. This in
turn thins to the northeast, becoming interdigitated with a dark brown organic clay-silt, which
has produced a rich pollen sequence at the Bembridge Foreland Pollen Site (Preece & Scourse
1987; Preece ef al. 1990; Fig. 3). These deposits are interpreted as belonging to the same high
sea-level event as the storm beach deposits, representing estuarine and salt-marsh conditions
abutting the main storm beach. The raised beach deposits are generally thought on the basis of
their height OD, their pollen content and pioneering TL (Thermo-Luminescence) dating
studies to date to the peak high sea-level of the Ipswichian interglacial warm period, c.
125,000 years BP (Before Present).

The raised beach sediments are overlain by a sheet of clayey gravel that slopes down to the
northeast, truncating the raised beach sediments, and ultimately removing them altogether in



the vicinity of Foreland. This clayey gravel is ¢. 1-2m thick along most of its exposed length,
but thickens sharply to form a deposit ¢. 10m thick of brickearth at its southwestern end,
where it abuts the Bembridge Marl. This clayey gravel/brickearth represent
colluviation/solifluction during the Devensian cold period, which followed the warm stage
associated with the high sea level event that deposited the main beach deposits. The
colluvial/sclifluction deposits have produced fresh condition flint handaxes from the
brickearth at the southwestern end (Wessex Archaeology 1993). It is uncertain, however,
whether these are contemporary with the formation of the deposit, or whether they are derived
from much older Pleistocene sediments on the higher ground to the west, in the vicinity of
Bembridge School, where there is an estuarine clay deposit at c. 38—40m OD — the Steyne
Wood Clay — dating to ¢. 500,000 BP, contemporary with the major Paiaeollthlc occupation
site of Boxgrove in West Sussex (Roberts & Parfitt 1999).

To the north of Foreland, an isolated exposure of peaty sediment 30cm thick and sealed
between two gravel deposits has been investigated at Lane End. The stratigraphic relationship
between this sequence and the raised beach sequence at Foreland is uncertain, the intervening
cliff-section being obscured, and with the clayey solifluction gravel in any case probably
truncating the stratigraphic link. The Lane End peat contains pollen, plant macro-fossils and
limited insect evidence that indicates deposition in a freshwater fluvial/swamp environment,
in contrast to the brackish estuarine environment at the Foreland site. The Lane End site may
represent a later phase of the Ipswichian interglacial, although it could also represent a much
younger deposit from the Devensian cold stage.

1.4 Development impact

The coastal defence works involved removal of slumped sediments at the cliff base over a
stretch of ¢. 100m, followed by deposition of densely packed rock and flint against the cliff up
to its top, and across the foreshore and down the beach to the intertidal zone (Fig. 3). This had
the potential to damage, as well as totally obscure, any Pleistocene sediments exposed in the
cliff section or foreshore. The area of works was at the same location as the part of the raised
beach sequence that contains the pollen-rich silts (Fig. 3, Bembridge Foreland Pollen Site and
Site B), and thus is of extra significance within the context of the site.

1.5 Fieldwork events

A preliminary site visit was done on 28 September 2002 to evaluate the nature and extent of
Pleistocene exposures affected by the sea defence works, and to determine what mitigating
archacological work would be required. This was followed by a second fieldwork visit on 6
October 2002 during which archaeological recording and sampling was carried out.

2 PRELIMINARY SITE VISIT

This visit established that, in the area of the works, no Pleistocene sediments were present on
the foreshore, and that the only sediments of any significance were those present in the top half
of the cliff section. These were in many places inaccessible due to the amount of recently
collapsed sediments banked against the cliff, but in a couple of places the section was
reasonably clear, and at one of them the dark brown organic-rich clay-silt could be recognised. It
was decided following this visit that appropriate archaeological mitigation of the defence works
should involve cleaning these sections, recording the stratigraphy exposed and sampling for
palaeo-environmental evidence and OSL (Optically Stimulated Luminescence) dating.



3 FIELDWORK
3.1 Aims and objectives
The primary aims of the fieldwork were:

e To record representative exposures of the Pleistocene raised beach sequence in the
part of the cliff face affected by the beach recharge works

® To date the deposits more accurately with up-to-date OSL techniques, and integrate
them into the national and international Pleistocene chrono-stratigraphic framework

e To ascertain the relationship between the sequence of deposits and local sea-level

history by sampling for pollen, diatoms and testate amoebae [other forms of palaco-
environmental evidence known from previous investigations to be absent]

Following assessment of the samples taken in fieldwork, which established that the only form
of biological evidence present was pollen, additional objectives were determined of:

e To provide a full record of the diversity and vertical variation in pollen through the
organic silt present at the site

e To use the pollen evidence to correlate the surviving part of the organic silt with that
previously studied

¢ To look for pollen evidence that is stratigraphically higher or lower than that

previously studied, and hence expands our knowledge of palaeo-climate and
environment at the site

3.2 Fieldwork methods ,

The site was visited and vertical sections of the cliff face in the area affected by the works
were cleaned with hand tools at two locations (Fig. 3, Sections 1 and 2). Each section was
drawn at a scale of 1:20, photographed in black and white (print) and colour (slide), recorded
on the existing 1:2000 site survey and leveled in relation to OD. The sedimentary sequence
was described following standard practices. The pollen/diatom specialist (Rob Scaife,
University of Southampton, Department of Geography) took a vertical series of samples at
4cm intervals through potentially significant deposits at Sections 1 and 2, and a duplicate
series of samples was taken for analysis for testate amoebae (by Dan Charman, University of
Piymouth, Department of Geographical Sciences). '

The OSL dating specialist (Jean-Luc Schwenninger, University of Oxford, Research
Laboratory for Archaeology and History of Art) took in situ dosimetry readings and sediment
sampies for laboratory analysis in a vertical sequence through the deposits. Three samples
(OSL 1-3) were taken at Section 1, and five samples at Section 2 (OSL 4-8).

All samples were given unique sample identification numbers and all sample locations were
recorded on the section drawings.

The results of the fieldwork were assessed and an updated project design for archive and
publication was produced by Francis Wenban-Smith (OA 2003).



4 STRATIGRAPHY : _

A similar sequence of deposits was recorded at both Section 1 {(Fig. 4) and Section 2 (Fig. 5).
The sequence rested on top of Bembridge Marl (Lower Tertiary) at 4-5m OD. Detailed
descriptions of the sedimentary sequence at each of Sections 1 and 2 are given in Fig's 4 and 5
respectively. In summary, seven groups (1 to VII) of deposits were recognised, comprising from
the top:

® Group VII — Turf/topsoil

® Group VI — Silt/fine sand

® Group V — Cryoturbated sands/gravels
® Group IV — Brown organic clay-silt

® Group III — Clay-silt/fine sand

® Group II — Sand and beach pebbles

¢ Group I — Bembridge Marl

5 OSL DATING

The sediments were very suitable for OSL sampling, with numerous fine—medium sandy
horizons with few pebbles. Eight OSL samples were taken, three (OSL 1-3) from the sequence
at Section 1 (Fig. 4) and five (OSL 4-8) from the sequence at Section 2 (Fig. 5). Dosimetry

~ readings from the sampling locations were generally low, indicating high potential for achieving
successful dating results. Sampling and analysis were carried out by Jean-Luc Schwenninger
(University of Oxford, Research Laboratory for Archaeology and History of Art), and the
results are given below in Table 5.1, which is in stratigraphic order.

Table 5. 1: OSL dating results (* potential problem with NAA [Neutron Activation Analysis])

Group | Section Context OSL Dating result Processing
- sample (years k BP)
v | 107 ; 1094 + 16.3 Gamma spec. only
1 109 2, 39.7+12.2 Gamma spec. and NAA*

105.3 + 14.1 Gamma spec. only

2 206 8 1044 +34 Gamma spec. only

IV 2 207 4 1334+ 133 Gamma spec. only
I 2 209 5 1413 + 144 Gamma spec. and NAA

6 143.1 £ 8.6 Gamma spec. only
| 1 113 3 1219+ 104 Gamma spec. and NAA

2 211 7 185.5+99 Gamma spec. only

Generally, the OSL dating results correspond with the stratigraphic order of sediments, and
support the prior expectation that the sequence dates to the Ipswichian and early Devensian
periods. Although there are a number of discrepant results, the high level of sampling intensity
and the controls built into the analysis allow these to be explained, leading to:

e Unprecedentedly accurate dating of the Bembridge Raised Beach sequence

¢ Confirmation that the lower beach and estuarine deposits date to the Ipswichian, MIS 5e
e Confirmation that the British Devensian starts at MIS 5d
e Increased understanding of how to optimise the use of OSL for dating Pleistocene

sedimentary sequences



In the case (Group III sediments, OSL 5 and 6) where samples from the same deposit were
successfully processed in different ways, both samples gave very similar results. This suggests
that for the sample (Group V, OSL 2) where the NAA analysis was problematic, the result based
solely on gamma spectrometer measurements should be given higher credence. This would
bring it into line with the other two results from Group V (cryoturbated sands and gravels),
dating them to ¢. 105-110 k BP, exactly corresponding with Marine Isotope Stage 5d, the first
post-Ipswichian climatic deterioration. The facts that the site is located at the southern edge of
Britain, that the Group V deposits clearly represent solifluction associated with a major climatic
deterioration, and that there is no evidence of a subsequent pre-Holocene high sea-level event,
confirm that MIS 5d can be regarded as the onset of the Devensian ice age in Britain.

The dark brown organic silt (Group [V) was not especially suitable for OSL dating, having only
a sparse fine sand content. However, one dating sample was taken (OSL 4). This gave a result of
¢. 133 + 13 k BP, not far away from the expected 125 k BP that would correspond with the peak
high sea-level of the Ipswichian (MIS 5e¢), and within the standard error range of the result.

At first glance, the high age and the wide range of dates for the Group II and IIT deposits seem
problematic, particularly the discrepancy between the dates of ¢. 185 k BP and ¢. 122 k BP for
the basal sand/pebble deposit (Group II). However, the former date came from ¢. 4m OD at the
base of the Section 2 sequence, and the latter came from over 1m higher at the base of the
Section 1 sequence. There is no doubt that the same deposit is represented, but the difference in
height meant that the lower sample was heavily saturated with groundwater. This can have a

. major effect on the OSL dating result, since one of the biggest factors in deriving an OSL date is

modelling the history of groundwater saturation since initial deposition of the sediment. For
instance, an initial result for OSL 5 of ¢. 123 k BP was based on a standard estimate of 10 + 5%
for water content. However this was later modified to ¢. 141 k BP based on the actual measured
moisture content of the sample, and all the results given are based on measured rather than
estimated water content. In this case, the close proximity of the two sections suggests that local
groundwater would always have been concentrated in the lower parts of Section 2, and that the
stratigraphically equivalent but altitudinally higher parts of Section 1 would have been
comparatively well-drained. This suggests that much greater credence can justifiably be attached
to the date from Section 1 of ¢. 122 k BP for the sand/pebble deposit (Group IT). This would
place the date of the deposit in the first part of MIS Se.

The group 111 deposits sampled in Section 2 were dated to ¢. 140 k BP, although it is clear from
their stratigraphic position that they must in fact also date to MIS Se. These deposits also had a
high water content due to their relatively low altitude, and this has clearly led to an over-
estimate of their age.

Overall, the results confirm that the Bembridge Raised Beach deposits date to the peak high sea-
level of the Ipswichian interglacial from ¢. 125,000 to 115,000 BP (MIS 5e), and that they are
buried/truncated by solifluction deposits dating from ¢. 110,000 to 105,000 BP, early in the
Devensian (MIS 5d). The discrepant results can be reasonably explained as due to known causes
of error relating to problems of NAA processing or water content history. The proven disruptive
effect of locally higher water content due to lower altitude can be used to guide future OSL
sampling away from such locations, and achieve more reliable dating. Finally, the benefits have
been seen of carrying out a relatively higher number of dates on a single set of deposits,
allowing more thorough controls for possible causes of error, and increased confidence in the

‘results.



6 POLLEN ANALYSIS

Assessment of the samples taken during the fieldwork (OA 2003) established that pollen grains
were only present in the brown organic clay-silt — contexts 110 (Section 1) and 207 (Section
2). Since preservation was better and the sequence deeper in context 207, more detailed analysis
was carried out of the full sequence of samples through this context, and into the top part of
context 208, where there was a low pollen presence. It was recognised at the outset that pollen
analysis of the deposit had already been carried out at a nearby location (cf. Fig. 3) by Scourse,
in Preece ef al. (1990) and Preece & Scourse (1987), and the focus of the analysis was in
complementing or enhancing the information known from the previous analysis.

The full polien analysis and interpretive report (by Rob Scaife, Department of Geography,
University of Southampton) is given in Appendix 1, and key points are extracted here.

6.1 Field sampling
Pollen samples were taken in a descendmg vertical sequence at 4cm intervals through context
207 and into context 208 (cf. Figure 5).

6.2 Pollen grain preservation

Pollen grains were abundant and well-preserved in context 207, with absolute frequencies
between c. 100,000 and 450,000 grains/ml. The underlying context 208 lacked pollen grains,
although small numbers (c. 7,000 grains/m}) were present in its uppermost part, at the interface
with context 207. Fine-grained sediments below the interface appeared to have been deposited
in highly anoxic conditions and were devoid of pollen and spores.

6.3 Pollen zonation

In general, the pollen spectra are similar throughout the sequence (Fig. 6). However, changes in
Chenopodiaceae and, to a minor extent, Acer between 28cm and 32cm have been used to
divide the pollen diagram into two local pollen assemblage zones: BEMB 1 (32—54cm) and
BEMB 2 (0-28cm).

BEMB 1

Trees and shrubs are dominant with Quercus (oak) and Corylus avellana (hazel) most
common. Acer (field maple) has higher values in this zone and Alnus (alder) appears at
44cm. Herbs are dominated by Poaceae (20-30%) and Chenopodiaceae (12%). There is
a moderately diverse range of herbs with occasional halophytes including Armeria ‘A’
and ‘B’ line, Plantago maritima type and Aster type. There are few freshwater marsh and
aquatic taxa with only small numbers of Cyperaceae, Myrzaphyllum and Typha
angustifolia type.

BEMB 2

This zone has been delimited by reductions of Acer (to <1%) and Chenopodiaceae (to
10%). There are also slightly higher values of Corylus avellana type (to 30% at Ocm),
Carpinus betulus (hommbeam) and Fraxinus excelsior (ash). In all other aspects, the pollen
assemblages are similar to those described for BEMB 1.

6.4 Depositional environment
Through context 208, below the pollen-bearing sediments, the sedunents are humic and dark,
and it was clear during sample preparation that the deposit was laid down in highly



anoxic/reducing conditions. This may have been a stagnant backwater or swamp behind a beach
barrier or off-shore bar, which subsequently became inundated.

The lower half of the pollen-bearing sequence (BEMB 1) has almost certainly been laid down
under salt marsh or estuarine conditions. There are substantial numbers of Chenopodiaceae
(goosefoots, oraches and glassworts) and other typical salt marsh taxa, including
Plumbaginaceae (Armeria types), which are typically significantly under-represented in pollen
spectra. The levels of salt marsh indicators decrease in the upper half of the profile (BEMB 2),
suggesting that the salt marsh may have become a more freshwater habitat. Although there are
only small numbers of aquatic taxa at this horizon, this is not unusual for such a situation, and
the presence of Nymphaea (white water lily) is sufficient to indicate an aquatic environment.
The transition from salt marsh to freshwater conditions could have been in response to falling
sea-level or merely to local landscape evolution.

6.5 Terrestrial vegetation

Trees and shrubs are dominant throughout the profile with minor variations of prevalence and
presence for particular species, indicating fully temperate conditions with closed forest inland
from the salt marsh itself. Oak and hazel are the most significant contributors to the pollen
spectra, but this is probably not a true reflection of their prevalence due to the relative
abundance of pollen they produce. Maple, ash and holly all produce small quantities of pollen,
and, despite their relatively small contribution to the pollen spectra, these trees would probably
also have been important constituents of the local woodland flora. Hornbeam was also present
almost throughout the sequence, although in low quantities. Small quantities of alder, birch and
pine are also present, but these are not considered to be major contributors to the local forest
environment as these taxa are, in contrast, often greatly over-represented in pollen
assemblages due to the vast quantities of pollen grains produced and the large distances they
travel, .

6.6 Correlation with the Bembridge Foreland Pollen Site sequence and dating

The pollen sequence studied here was at a location only a few metres away from the previously
studied Bembridge Foreland Pollen Site (Preece & Scourse 1987; Preece et al. 1990). In the
previous study the pollen-bearing organic clay-silt was 1m thick, and present between 1.45m
and 2.45m from the ground-surface. In the present study the same pollen-bearing unit was 50cm
thick and was present between 2.25m and 2.75m from the ground-surface. The pollen spectra in

- the present study are almost identical to those in the lower assemblage zone of the previous

study, which comprised the bottom 25¢m of the sequence. It appears, therefore, that this most
recent profile represents a thicker manifestation of the same basal unit described by Scourse,
and as such provides a higher degree of resolution, allowing identification of new features
such as the variation in halophyte presence noted above.

The fuller profile described by Scourse was unequivocally attributed to substages IIb (Early
Temperate) and III (Late Temperate) of the Ipswichian interglacial. The sequence in the
present study corresponds with the basal part of the early study, and so can be attributed to the
Ipswichian Early Temperate substage IIb. The paucity of birch and pine in the spectra-
preclude the possibility of an earlier substage. :



7 TESTATE AMOEBAE

The presence of testate amoebae was investigated since these are characteristic of a narrow zone
around the mean high water mark of the spring tide, and so provide a very precise means of
relating a depositional sequence to local sea-level. All of the fine-grained sediments associated

- with the pre-Devensian raised beach sequence were assessed for the presence of testate amoebae
(Table 7.1). The assessment and interpretive report (by Dan Charman, University of Plymouth,
Department of Geographical Sciences) is given in Appendix 2, and key points are extracted
here.

No testate amoebae were found in any of the sediments assessed. This could be explained in two
main ways:

® The sediments do not represent the littoral zone where testate amoebae are typically found
® Any testate amoebae have decayed due to unsuitable preservational conditions

The pollen evidence unequivocally indicates salt marsh conditions in the bottom part of the
Group IV organic clay-silts, developing into a more freshwater alluvial environment in their
upper half, so one would expect testate amoebae to be present in the deposit. However, testate
amoebae are more susceptible to decay than pollen and many of the pollen grains present in the
assessed samples showed signs of degradation. Therefore it seems likely that the absence of
testate amoebae must be due to lack of preservation

Table 7.1: Samples assessed for testate amoebae

Group Section Context Sample Result
v i1 110 3 No testate amoebae
2 207 18 No testate amoebae
23 ) No testate amoebae
27 No testate amoebae
I 1 111 8 No testate amoebae
112 13 No testate amoebae
2 208 31 No testate amoebae
35 No testate amoebae

8 LITHIC ARTEFACT .

A single lithic artefact was found in the Group V solifluction gravels overlying the raised beach
deposits in section 2 (Table 8.1). It is slightly patinated with a faint, mottled blue/white patina
and heavily abraded. It appears to be a thinning flake from handaxe manufacture, and is almost
certainly derived from much older deposits than that in which it was found.

Table 8.1. Lithic artefact

Lithic ID | Section Context Condition Description

L1 2 204 Edges and dorsal Small-medium flint waste flake (35mm long)
ridges heavily with slightly facetted butt; generally oval in
abraded shape, thin and with concave ventral surface —
probably from handaxe thinning/shaping




9 CONCLUSIONS

9.1 Pleistocene synthesis

The sequence of deposits investigated was shown to be similar, although not identical, to that
investigated previously at the same location (Preece & Scourse 1987; Preece er al. 1990). The
new investigations can therefore be combined with the earlier work to produce a more up-to-
date synthesis (Table 9.1). Key enhancements of our understanding deriving from the new
investigations are:

e More detailed field drawings of the sequence at Foreland

e Higher resolution pollen analysis of the bottom part of the organic clay-silt, and recognition
of a'transition to a freshwater alluvial environment

e Improved dating of the sequence by OSL

e Confirmation that the beach sediments date to the Ipswichian high sea-level event MIS 5e

e Confirmation that the immediately overlying solifluction deposits date to the early

Devensian MIS 5d

It can be seen from Table 9.1 that the greatest uncertainty remains over the date and formation
of the uppermost Pleistocene deposit (Group VI — Silt/fine sand). The colour changes and clay-
silt enrichment noted in contexts 103 and 104 in Section 1 may indicate a palaeo-landsurface.
This could date any time within the Middle or Late Devensian. It is possible that the fine-
grained sediments that predominate at this horizon are Late Devensian loess, which would put
such a landsurface within the Upper Palaeolithic timeframe. Further investigations, including
more OSL dating, could be carried out to understand this part of the sequence better.

There also remains some uncertainty over the date of deposition of the middle and upper parts
of the Group V deposits (cryoturbated sands and gravels). It is clear from the OSL results that
the bottom part of this group of deposits dates to the early Devensian MIS 5d. However, it is not
known whether the full thickness of these deposits also dates to this period, or whether higher
parts of the deposits date to later in the Devensian. Further OSL dating could perhaps resolve
this, given the proven suitability of the sediments at the site for this technique.

Table 9.1: Pleistocene synthesis

Sediment group Deposition : Period MIS Date (BP)
VII. Turftopsoil Recent soil development and turf growth | Holocene 1 Present
V1. Silt/fine sand Colluvial/aeolian Middle/Late S5b-2 10,000
. Devensian 100,000

V. Cryoturbated Solifluction Early/Middle ' 4-5d 60,000—

sands/gravels Devensian 110,000
1V. Brown organic | Salt marsh in their lower part, becoming Ipswichian Se 120,000~

clay-silt freshwater/alluvial in their upper part 125,000
I11. Clay-silt/fine Anoxic stagnant swamp, possible sealed

sand behind off-shore bar
II. Sand and beach | Tail end of raised beach

pebbles

9.2 Future site curation
The new pollen sequence occurs a few metres to the north of the previous sequence, and its



lower basal level OD is in accordance with the previously recorded section (Preece et al. 1990:
439, fig. 3). However, the upper limit of the sequence, defined by its truncation by Devensian
solifluction deposits, occurs much lower than indicated on the previous section. This suggests
that coastal erosion in the last twenty years has exposed a new part of the sequence, and one
more deeply truncated. It is uncertain whether this is a small-scale ripple in the solifluction
deposits, or whether it indicates an inland trend of increasing truncation depth.

In either case there are implications for the curation of the resource. In the former case, there is
the possibility that new parts of the pollen-bearing sediment, and possibly parts containing other
types of biological palaeo-environmental evidence, are present inland under the hotel grounds
and buildings. In the event of any works such as drainage, lift shaft development or other
groundworks being carried out, some monitoring or prior investigation should be carried out to
mitigate any impact on such sediments.

In the latter case, it appears that coastal erosion is rapidly diminishing the last remnant of the
pollen-bearing organic sediments. Although these have been subject to all the forms of analysis
currently in the Quaternary armoury, new approaches will no doubt be developed at some future
point. In this case it would be desirable to have an archive of this critical part of the sedimentary
sequence to which future approaches could be applied. This could be achieved by taking a pair
of witness monolith sequences through the presently surviving deposits, and lodging them with
the Isle of Wight County Archaeological and Historic Environment Service or in a suitable local
museum.

10

-



APPENDIX 1. POLLEN ANALYSIS
by Rob Scaife

Introduction

The two organic palacochannel sequences observed during civil engineering operations aimed
at cliff stabilisation have been described in detail (see Section 4: Stratigraphy below) and
sampled for O.S.L. dating and pollen analysis. Scourse (in Preece et. al. 1990) has previously
examined in detail, similar sections along this eroding cliff line and demonstrated the most
probable Ipswichian age (Stage 5Se) of these organic units which lie within the Bembridge
Foreland raised beach sequence. Because of the rapidly changing character of the coastline, it
was thought possible that new profiles and/or parts of the same profile but of different age
might be present. This report presents the results or pollen analysis of one of two sampled
sections.

Pollen Techniques

“Profile 2 was described and sampled in the field at 4cm intervals. Sub-samples of 2ml.

volume were prepared using standard techniques for the extraction of the sub-fossil
pollen and spores (Moore and Webb 1978; Moore et al. 1992) with the addition of
micromesh sieving (10u) to aid the removal of the clay fraction. Absolute pollen
frequencies were calculated using added exotics (Lycopodium spores) to known volumes
of sample (Stockmarr 1971). Pollen was identified and counted using an Olympus
biological research microscope fitted with Leitz optics. A pollén sum of 400 grains of
dry land taxa per sample level was adopted where preservation made this possible. From
these data, a pollen diagram (Fig. 6) has been constructed and plotted using Tilia and
Tilia Graph with percentages have been calculated as follows:

Sum = % total (predominantly) dry land pollen
Spores = % tdlp + sum of spores
Misc. = % tdlp + sum of misc. taxa.

Taxonomy in general follows that of Moore and Webb (1978), Moore et al. 1993
modified according to Bennett ef al. (1994) for pollen types and Stace (1992) for plant
descriptions. These procedures were carried out in the Palaeoecology Laboratory of the
School of Geography, University of Southampton. '

3.) Results of the Analysis
Samples from Ocm to 52cm in organic silts contained well preserved and abundant pollen
with absolute pollen frequencies calculated at between 104,700 grains/m! and 456,000

_grains/ml. Fine grained sediments below this depth appeared to have been deposited in

highly anoxic conditions and were devoid of sub-fossil pollen and spores. The interface
between these two stratigraphical units falls at 56cm which contained only small numbers of
pollen grains (7,100 grains/ml) and a sum of only 100 grains was achieved. Consequently
data from this level are viewed with caution.

Overall, the majority of the pollen spectra are homogeneous throughout the profile.

However, changes in Chenopodiaceae and to a minor extent, Acer at 30cm have been
used to divided the pollen diagram into two local pollen assemblage zones.

11



Lp.a.z. BEMB:1 54cm to 30cm. Quercus-Corylus avellana type-Chenopodium type-
Poaceae. Trees and shrubs are dominant with Quercus most important (to 47%) with
Corylus avellana type (20-25%). Acer (av. 5%) has higher values in this zone. Alnus is
incoming from 44cm. Herbs are dominated by Poaceae (20-30%) and Chenopodiaceae
(12%). There is a moderately diverse range of herbs with occasional halophytes including
Armeria ‘A’ and ‘B’ line, Plantago maritima type and Aster type which. There are few
freshwater marsh and aquatic taxa with only small numbers of Cyperaceae, Myriophyllum
and Typha angustifolia type. Potamogeton type id present but may also derive from
Triglochin. Spores of monolete form (Dryopteris type), Pteridium and Polypodium
vulgare are present in small numbers.

l.p.a.z. BEMB:2 30cm to Ocm. Quercus-Corylus avellana type-Poaceae. This zone has
been delimited by reductions of Acer (to <1%) and Chenopodiaceae (to 10%). There are
also slightly higher values of Corylus avellana type (to 30% at Ocm) and Carpinus
betulus and Fraxinus excelsior. In all other aspects, the pollen assemblages are similar to
those described for l.p.a.z.

3.) Discussion and comparison with existing pollen data

Scourse (in Preece et al. 1990), Preece and Scourse (1987) and Holyoak and Preece
(1983) have previously examined Pleistocene organic sediments from the Bembridge
Foreland region and reviews of recent pollen literature are given in Scaife (1980, 2003).
Scourse examined two profiles from these coastal sections including Lane End
(SZ656880) and Bembridge Foreland (SZ641866). The latter sequence is directly
comparable with the pollen sequence described here, possibly coming from the same
palaeochannel system.

3.a.) The Depositional Environment

Preece et al. (1990) and Preece and Scourse 1987 have noted the presence of halophytes and
thus possibility that at least some this sediment archive may been deposited under salt marsh
or estuarine conditions. This also appears to be the case here and especially in the lower half
of this sequence (l.p.a.z.1) which contains substantial numbers of Chenopodiaceae
(goosefoots, oraches and glassworts) plus other typical salt marsh taxa. The latter include
Plumbaginaceae (Armeria types) which are significantly under represented in pollen spectra.
The levels of these are reduced in the upper half of the profile. It appears that the salt marsh
probably became a freshwater habitat, caused by negative eustatic change.

Below 56cm, the sediments are humic and dark. Pollen was absent but during sediment
preparation, it was clear that this lower stratigraphical unit was deposited in highly
anoxic/reducing conditions. This may have been a stagnant backwater or swamp behind a
beach barrier/bar which sub subsequently became inundated. Although it is likely that
sediments of the upper half of this profile were lain down in a freshwater environment, there
are only small numbers of aquatic plant taxa. This is, however, not unusual in such
situations. The presence of Nymphaea (White water lily) is, however noted.

Thus, it appears that the initial environment in which fine grained sediments were deposited
was one of stagnant water, a possible back swamp. Subsequently salt

marsh developed which in turn became freshwater, aliuvial habitat-floodplain?

3.b.) The Terrestrial Vegetation
Trees and shrubs are dominant but however, there are few changes within the pollen spectra.

12



Quercus (oak) and Corylus avellana (hazel) are palynologically most significant, However,
the albeit small numbers of Acer (field maple especially in l.p.a.z. 1), Fraxinus excelsior
(ash) and llex (holly} all produce small quantities of pollen relative to oak and are under
represented in pollen spectra. Thus, these trees may have been important constituents of the
local woodland flora. The small numbers of Carpinus betulus (hornbeam) compared with
the profile of Scourse is notable (see section 4 below). The small numbers of 4lnus (Alder),
Betula (birch) and Pinus (pine) are not considered important as these_taxa are, in contrast,
often greatly over represented in pollen assemblages due to their anemophily. A single grain
of Picea (spruce) was identified and was in fresh condition indicating possible growth.

3.c.) Comparison with existing data and the age of the sediments

It has been noted above that the pollen spectra are similar throughout being dominated by
oak and hazel. This differs from both the Lane End and Foreland profiles of Scourse. The
most likely comparable sequence is from Bembridge Foreland and is probably part o the same
palacochannel system. Here, however, Scourse has substantially higher values of Carpinus
(hornbeam) which expand to ¢.18% of pollen in the upper part of his profile. Below this,
Quercus (oak) and Corylus (hazel) and with Fraxinus (ash) are the dominants and are
comparable with data presented here. It appears that this most recent profile represents a
stratigraphically thicker unit than that described by Scourse and as such provides a higher
degree of resolution which includes the fluctuating values of halophytes noted above

The stratigraphical age of the profile: Pollen data presented here show only small numbers of
Carpinus betulus which is perhaps the most significant phenomenon of the Ipswichian
interglacial period (Stage 5e). As noted, this has been. recorded by Scourse and attributed to
Ip.III (Turner and West 1968; West 1980) whereas the lower unit is of IplIb affinity. This is
in accord with data from the new sequence which is attributed to an early temperate sub-stage
(IIb). Absence of Betula in quantity or Coniferales precludes an early sub-stage.

4.) Summary and Conclusions

A new sequence of organic palaeochannel fills has been examined from Bembridge Foreland.
This contains pollen which is attributed to the latter part of an early temperate sub-stage of
the Ipswichian interglacial (IpIIb). Terrestrial vegetation was one of oak, hazel with maple
ash woodland. The depositional habitat was one in which brackish water/saline conditions
existed. Initially, there is evidence of a stagnant anoxic environment which became salt
marsh and subsequently more freshwater or possibly reed swamp. -Whilst there was the
possibility that these data might replicate the analysis of J. Scourse, it appears that the profile
here represents a stratigraphically thicker unit of the basal part of the sequence previously
examined. o
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APPENDIX 2. TESTATE AMOEBAE ANALYSIS
By Dr Dan Charman

Methods

A series of eight samples were provided for analysis of testate amoebae content. These were prepared
according to standard methods (Charman et al. 2000). Samples of lem’ were prepared with the
addition of Lycopodium spores (12,542 per sample) to assess concentration of microfossils
(Stockmarr 1971). Assessment of the size fraction between 15 and 300pm was undertaken by
scanning at x200 magnification. A complete scan of a large coverslip (22x50mm) was made on each
sample to ensure that an adequate proportion of the sample was checked.

Results : .

Table 1 provides notes on the nature of the samples including additional notes on the microfossil
content. No testate amoebae were found. The samples from the lower units (samples 3, 8 and 13 from
contexts 110, 111 and 112 respectively) were very clayey and the sieved samples contained almost
entirely minerogenic material with little organic material. The samples from the ‘peaty’ horizons (18,
23 and 27 from context 207) had higher organic content with significant pollen content but these also
contained no testate amoebae. The ‘dark grey silt’ unit (samples 31 and 35, context 208} were similar
to samples 3, 8 and 13 in having almost no organic content and very little pollen. Again, no testate
amoebae were present. '

Discussion

The fact that no testate amoebae were recovered from any of the samples can be explained in two

main ways:

1. The sediments do not represent the upper and supra-tidal marsh conditions where testate amoebae
have previously been recorded (Gehrels et al. 2001). Testate amoebae inhabit a rather narrow
tidal zone usually around and above the MHWST (Mean high water of spring tides). This facies
may therefore not be represented in the samples assessed.

2. The conditions for preservation are unsuitable. Many of the pollen grains noted within the ‘peaty’
unit showed signs of degradation. Testate amoebae are known to be more susceptible to decay
than pollen and any tests may therefore have been decayed.

It is also notable that no signs of foraminifera were encountered in any of the analyses. Small

agglutinated foraminifera tests are frequently encountered in salt marsh samples from lower inter-

tidal contexts. If the conditions were too saline for testate amoebae and the sediments represent a salt

marsh facies, it is likely that agglutinated foraminifera would occur. On the basis of this initial

assessment there is therefore no evidence that the sediments represent a salt marsh facies.
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Table I: Results of testate amoebae analysis. Notes on microfossil content only based on observations during
scanning from testate amoebae and may not be representative of entire sample. The Lycopodium counis are
shown to demonstrate that a significant proportion of the samplie was assessed. The lowest count of 25
Lycopodium spores (sample 8) means that the maximum concentration of testate amoebae that could have
been present in the entire sample is about 500 tests cm™. However, it should be noted that in salt marsh
samples, a concentration of at least 3000 tests cm” should be expected. A count of 132 spores (sample 3),

implies that less than 935 tests em™ could have been present.

Sample identifier Sediment composition Testate Lycopodium *Qther microfossils
amoebae counted
BEMBH 02 Section 1. Sample 3 Pale grey clay. Almost entirely None 132 A few Polypodium spores
’ minerogenic particles
BEMBH 02 Section I. Sample 8 Oxidised clay with grey mottling. None 25 No pollen observed
Almost entirely minerogenic
particles
BEMBH 02 Section 1. Sample 13 Grey clay with brown mottling. None 83 No pollen observed
Almost entirely minerogenic
particles
BEMBH 02 Section 2. Sample 18 Silty brown clay. None 56 Degraded pollen including
Polypodium, Pinus, Poaceae
BEMBH 02 Section 2. Sample 23 Silty brown clay. None 82 Degraded pollen including
Polypodium, Caryophyllaceae
BEMBH 02 Section 2. Sample 27 Silty brown clay. None 43 Degraded pollen including-
Polypodium, Rumex,
Chenopodiaceae, Corylus
BEMBH 02 Section 2. Sample 31 Pale grey clay. None 58 Single grain Chenopodiaceae
pollen
BEMBH 02 Section 2. Sample 35 Pale grey clay. None 108 No pollen observed
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to very coarse rounded flint pebbles at base

BEMBRIDGE MARL.: Grey to light olive grey (5Y
6/1-2) moderately to well compacted clay with
brownish yellow and reddish yellow mottling; top
lcm stained brownish yellow
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