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The environmental evidence
by Hedim Keeley, Enid Allison, Nicholas Branch, Nigel Camieron, Simmon Diabusion, Frabel Eilts,

Peter Ellison, Andrewe Fairbairn, Ches Green, Roban Humter, Jorry Lav, Alison Locker,
Johm Lowoe, Adrian Palmer, Eric Robeon, John Stemart and Keich Willomson.

To set the Dover boat within its Bronie
Age landscape, a number of environmental
investigations have been carried out,
focusing on the study of a range of sedi-
ments and biological remains that were
found szocisted with the sbandoned boat
timbers. The specialists looked for
evidence of where and how the boat was
used; in the sca or in the lower reaches of
the River Dour? What was it used for?
Why was it abandoned where it was and
how did it reach its final resting place?
How far away was the sea ot the ame?
Where was the dry land and how wide was
the river channel? Were the people who
might have used the boat living nearby at
the time? What farming systems weng in
place and were suitable raw marerials for
boatbuilding or repair available locally?
What was the significance of the boat to
these Bronee Age people? And, finally,
what factors led to the exceptional preser-
vation of the boat?

Pollen, distoms, molluscs, ostracods,
insect and macroscopic plant remaing,
animal bones and the sediments them=
selves have been examined; with o view 1o
addressing these questions, The stratig-
raphy was recorded in separate sections
(Bates and Williamson 1996), rather than
by single-context planning, and the
samples were collected as columng orF in
bulk from individual sections, Cores were
taken from deposits below the boar that
were toos deep to be exposed in the
sections, Consegquently, it was dilficult
o link deposits in one section to those
in another in order to produce a site
matrix, although this was attempted (Fig
12.1) and, ultimately, the attempt proved
o be extremely uselul for selecting
samples for analysis and for interpretation
of the resulis.

The individual specialist reporta have
been wsed as the basis for writing this
chaprer. All of these reports are available
separately, in Full, as archives held at

Muoseum.

The Dour valley at the time
the boat was abandoned

Geology and geomorphology

The whole of the Dour catchment is situ-
ated on an outcrop of Cretaceous Chalk,
Today, the active coune of the river is only
some 5-6km in length, and much of the
valley network within the caichment
comprises dry valleys occupying the dip
slope of the Chalk, which here forms the
castern extremity of the North Downs. The
platcau surface is largely oovered with Clay-
with-Flints, Intermittent overland water-
flow during periods of high run-off oocurs
locally, producing streams known as
‘wintcrbournes’ (Barham and Bates 19%07),
Most of the dry valley network is aligned
from south-west to north-cast, paralle]l with
the dip of the Chalk; but the lower course
of the river cuts scross this regional trend
and is aligned from north-west 1o south-
enst. The down-valley gradient of the Dour
in the 5-6km of the sctive course, averages
about 7.5m/km. The valley sides in the
immediare vicinity of where the boatr was
found rise steeply from the edge of the
villley floor, reaching levels of over T0m O
within 0.5km of the site. The mouth of the
Dour valley is Manked by chalk cliffs that
rise to o bevel of over 100m OL, Soils in the
srea have been mapped by the Soil Survey
of England and Wales as the Andover |
Association and the Batcombe Association
(Jarvis ef al 1984).

Extensive tufa deposits (carbonate
springs and algal growths) along the
western side of the valley have often been
found associated with peat (sometimes
containing well-preserved wood and other
plant macrofossils) and archacological
material (Bates and Barham 19932). The
remains of the boat lay at ¢ Om OD between
the centre and western edge of the valley,
about 30m from the course of the modern
River Dour and about 150m from the
modern sca front, 8t 8 point at which the

r

This content downloaded from 212.219.61.210 on Tue, 21 Feb 2023 16:30:25 UTC

All use subject to https://about.jstor.org/terms



THIE DOVER BRONZE AGE BOAT

Tufa/Silts
o

3
%

1% E
| BTl EZ
)

BOAT

230

This content downloaded from 212.219.61.210 on Tue, 21 Feb 2023 16:30:25 UTC
All use subject to https://about.jstor.org/terms

lﬂl‘ll
Fapere 12.] The st morrix




wvalley 15 about 250m wide. Coastal erosion
will have had the effect of progressively
reducing the distance between the site and

the sea throughout the period since the boat
reached its final resting place.

Vegetation history

The vegeration history of Kent during the
last 10,000 yvears {(the Holocene) is srill
known only in outline, because few detailed
pollen dingrams have been published from
the arca and there is no formally recognised
ype site. Our current knowledge, based on
palvaological investigations, has been
summarizsed by Lowe, Branch and Ellis
(1998}, The scarcity of peat and sediment
basins in south-east England, which contain
continuous records of Holoecene vegetation
history, means that there is a dearih of
knowledge abouwt the pattern and timing of
ree migrations, the nature of primary wood-
land and the localised effects of human
activity im the region. This has resulved in
recourse having 1o be made to sives that are
not 80 suitable for pollen stratigraphy, such
ag burbed soils and alluvial Rooedplain sedi-
ments, which have acute taphonomic prob-
bemg, as discussed by Lowe e al {1995,
Lowee er al defined five broad palacoveg-
etation zones that summarise the temporal
sequence of vegetation changes in south-
east England, based upon a combination of
Scaife’s generalized scheme for south-east
and southern England (1987) and new data
for sites in south-cast England, The pollen
evidence from sediments closely associared
with the boat suggests that it was aban-
doned in an area that had already been
extensively modified by human activity,
with widespread development of grassland
on alluwial floedplain terraces. The mollusc
evidence (Wilkinson 1998) indicates an
open disturbed grassland environment,
perhaps with longer stands of vegetation
close to the channel side. There might have
been standing pools of water in the vicinity,
or periodic incursions of water over the
nearby grassland surface, The local land-
scape appears to have been largely treeless
with scattered hazel and perhaps sparse oak,
birch and alder. The insect remains (Allison
1998) also indicate fairly open ground, with
scrubby vegetation and poor-quality
grazing. There are also suggestions from the
plant macrofossil evidence (Fairbairn 1998)
of arable land close wo the site, although mot
immediately on the river bank, and chalk-
grassland species were also found.
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The phase of sedimentation that covered
the boat appears to have occurred rapidly,
within a landscape of heavily weed-infested
grassland similar to that seen in newly
abandoned, cultivated or pastoral land
voday (Lowe e al 1998).

Past agriculture

Dwuring excavation of the Buckland Anglo-
Saxon cemetery (Parfit, in preparation), a
series of ardficial rerraces was revealed, cut
into the natural chalk hillside of the Buck-
land tributary of the Dour valley. These
were of several different dates, including
this century, but some could be dated to the
prehistoric period and appeared to be the
product of agricultural activity, It seems
likely that the prehistoric terraces formed
part of 3 more extensive system of "Celtic
fields" occupying the side of Long Hill,
which could have been in use berween ¢ 500
Cal s (¢ 2500 #r) and Cal A 500 (¢ 1500
1), The evidence from Buckland indicates
that the slopes of Long Hill were quire
intensively cultivated both before and after
the Anglo-Saxon cemetery phase. The
nature of the soil infilling the terraces
clearly implics that there was also extensive
cultivation of the upper slopes of the hillside
over a long period of time, which led to
mundation with sl of the existing terraces
of the middle slopes. The Arst ploughing of
the slopes appears to have aken place in the
Middle Iron Age, if not earlier {a Bronze
Age barrow mound was located on the
summit of the hill). Similar evidence for
ploughing on the sides of the Dour valley
has been recorded in Lousyberry Wood
above Temple Ewell, some 2. 3km north-
wieat of Buckland, and ar Lydden, towards
the head of the valley. Agricultural actvines
within the Dour catchment are suggested by
the environmental evidence, which would
have resulted in the downwashed sediments
identified in the bottom of the river valley,
The steep, chalky slopes of the Dour valley,
however, can never have been prime agri-
cultural land, and their cultivation in both
pre- and post-Angle-Saxon times might
indicate periods when there was consider-
able demand for agricultural produce.

Sea level
Estuarics are complex interfaces between the

fluvial upland systems and the wave- and
ride-dominaved regimes of the open coast
{Townend and Dun 1998}, An estuary is,
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therefore, subject to o wide mnge of notural
variability, including changing climare, fluc-
tuarkons in relatve sea level and vamations in
the sediment supply and demand. In adds-
tion, an estuary might be subject to a vanety
of constraints that limit the way its shape can
adjust 1o change, including the form of the
catchment, the underlying geology and
buman developments (such as sea walls and
navigation channels), Over the past 15,000
vears, global sea-level rise appears to have
been rapid between ¢ 13000 Cal e (e 12450
BF) and sometime between ¢ 6000 1o 4000
Cal BC (¢ 7100 - 5200 Br) - a result of
climatic amelioration and release of melr
waters from ice sheets and glaciers at the end
of the Devensian glacial period (Bray ¢ of
19921, As no single sea-level curve s valid
globally (because no part of the Earth's crust
can be regarded as stable), attention has
been focused upon regional sea-level trends.
There are no detailed studies of che Dour
estuary, but several areas of coastal lowland
in Fent and East Sussex, and the lower
reaches of several river valleys, have been
investigated, and these are described by
Green (1998). An important aim of these
investigations has been to explore the
evidence for sea-level change, and the data
appear to show both that sea level had
reached a posinon berween approximarely
-2.0m OD and -5.0m OD by about ¢ 2000
Cal Bc (¢ 3600 Br), and that this level did
not change significantly for a period of some
2,000 vears (Long 19921, However, work
carried out as part of the LOIS project
(Shennan ¢f af 1998) indicates that these
levels might have been underestimated, and
they are currently being revised. The main
research on cowstal geomorphology and sea
level in Kent has centred on the East Kent
Fens and BEomney Marsh (Long 1992; Long
and Shennan 1993%; Long and Innes 1963
Long and Tooley 1995; Long er af 1996} and
the Dour valley liss berween these two ancas,
Although regional rends have been recog-
nised, loecal processes have been shown to be
operating, which makes extrapolation to the
Dour valley somewhat problematic. This is
exacerbated by the possible effects of the
Variscan Thrust Fault, which can be teaced
across north-eastern France and the Steaie of
Dowver, intercepring the coast of south-cast
England somewhere between Homney
Marzh and the East Kent Fens. This fault
appears to be stll actve today (Long and
Tooley 1995). Different crustal movements
associated with the front over this short
length of coast provide one possible reason

for the differences in recorded sea-level
histories between the two arcas,

In general, however, regressive (falling)
relative sea-level episodes are represented in
the stratigraphic record by terrestrial peat
and freshwater sediments, whereas trans-
gressive (rising) relative sea-level episodes
are characterised by marine sedimentation
(shingle, sand, sile, clay). laterpeetation of
the stratigraphic record is complicated by
the fact that, from time o time during the
Holocene, coastal lowlands and the lower
reaches of the river valleys have both been
protected from marine influences by the
development of natural coastal barriers.
These barriers take the form of sand and
gsingle spits, developing across the mowuths
of niver valleys, or more extensive shingle
systems; such as Dungeness, protecting
larger areas of coastland, Investigations at
Midley Church Bank, Romney Marsh, by
Long and Innes {1993), indicate that pear
formation took place between ¢ 2100 and
250 Cal BC (¢ 3600-2200 8r) and would
have been encouraged by the probable exis-
tence of a shingle barrier 1o the south-wesy
and south-east, Marine inundation, and the
local deposition of marine sediment, mighe
fallow the breaching of coastal barmiers, bt
it has no significance in terms of relative
seg-level change. It seems most likely thar,
at the tme the Dover boat was abandoned,
a natural barriér was in place across the

mouth of the River Dour (Green 1998].

Sediment deposition in the Dour
valley

The most complete record of the Holocene
stratigraphy of the lower reaches of the
Dwowr valley comes from nvestigations asso-
clated with the A20 road and sewer scheme
(Bates and Barham 1993a), which led 1o
the discovery of the Dover boat, The
earliest sediments encountered on the floor
of the Dour valley were angular flint gravels,
overlain by freshwater organic silts, peats,
tufa and tfa-pelier gravels. Similar deposits
have becn found recently ar the Northern
Oeay, Western Docks (Palmer er al 1998),
The basal-fline gravel, mufa and silt deposits
were also found during investigations ot the
Roval Victorin Hospital site, to the west of
the modern Dour channel (Bates and
Barham 1993b). The Dover boat was found
1o be entirely enclosed in freshwarer sedi-
ments and lay benecath a Roman quay,
above which all deposits contained evidence
of marine conditions. This sedimentary
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sequence appears o agree broadly with the
general model for the lower reaches of niver
valleys in south-¢ast England (Green 1998],
that is, fluvial deposition has generally ket
pace with rising sea level and, to a large
extent, had exclueded marine influences
until quite late in the Holocene.

The sca might have been at 3 mean level
of between 2m and 5m below the level at
which the boat was emplaced, although the
distance berween the sea and the boat is not
known. Marine influences might hove been
largely excluded, even from the lowermost
reaches of the valley, by the development of
a barrier structure across the rather narrow
river mouth. This could have been contin-
wous for much of the time, with o substan-
tal part of fluvial discharge occurring by
percolation through the barmer, However, a
small component of marine and ¢stuaring
diatoms {Cameron and Dabinson 1998)
suggests that the site might have been infre-
quently affected by very high tides (such as
spring high tides). It seems Likely, from the
bulk of the environmental evidence, that the
Drover boat was abandoned in o backwater
area of the river valley subject to quiet water
HBooding, but was covered by sediments that
quickly built up over the boar and led 1o its
unusual preservation.,

The moellusc evidence suggests there
were probably relatively steep banks at the
margin of the braided channels, with
restricted areas of damp mud adjacent wo the
area of fow (Wilkinson 1998). Although the
molluscs confirm that the boat was aban-
doned in a relatively shallow, freshwager
environment, the species found indicated
that the base of the channel would have
consisted of a tufaceous gravel, not covered
by mud or vegetation. The water would have
been moderately fast-flowing, and there
would have been no quicter water arcas,
zones of aguaric vegeration or mud expo-
sure, Species present in sedimers overlving
the boat indicared thar the southern end of
the boar lay in an area of slower-moving
water — the conditions for which might have
been created by the placement of the boat
iself. The insect remains also confirmed the
freshwater nature of the aquatic environ-
ment and suggested shallow, well-
oxvgenated and unpolluted running water,
perhaps with a gravely tufa substrate
{Allison 1998). There were, however, indi-
cations of arcas of slower-moving, or even
still, well-vegetated water towards the
channel margins or in backwaters. The
insect remains also indicate that patches of
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mud were present in places, and there
appear to have been plants - including
sedges, rmushes and umbellifers — standing in
the water, or on damp ground close to i,
although parts of the river bank might have
been gravely or stony and rather barren,

The ostraceds were all of freshwater
character and indicate that the twlfa gravels
were not true i g cale-tufas, but valley
sludge deposits containing species typical of
muddy, silty sediment accumulation associ=
ated with temporary shallow poals and
flonded water mendows (Robinson 1998),

Fish bones were found that represent the
natural death assemblage of small fish hiving
in freshwater conditions with an overall
preference for flowing water and vegetation
to provide cover (Locker 1998),

The plant macrofossils (Fairbairn 1998)
indicate that o freshwater environment of
permanent slow-flowing shallow water must
have been present along the river at some
paoint, with disturbed, open rush marsh or
pasture nearby, and rushes perhaps
persisting on the open, sandy river banks and
bed. These shallows and marginal marshes
might have been quite extensive, In the area
of the Dover boat™s abandonment there
miight have been o considerable groundwarter
flow, emerging locally as springs or as less-
concentrated seepage;, although the boar
appcars 1o have been close to dry land.

Human activity associated with the
boat

Examination of sediments lnid down both
before and after the boast"s abandonment
revesl the presence of matenal associated
with human occupation of the Dour valley
throughout the period represented. The
most common evidence occurred in the
form of the waste from fling working, burnt
flint, charcoal, mammal bones and (more
infrequently) marine shell fragments. The
arrefaces recovered from around the boar
included diagnostic material of Middle
Bronze Age date. The state of the objects
indicated that they had been washed very
little or no distance. Manne shell fragments
were alzo identified in the silt immediavely
overlving the bottom timbers of the boat,
aszociated with unusually large amounts of
quartz sand and common grains of glau-
conite, It seems most likely that this distnc-
tive combination of components was intro-
duced into the boat outside the Dour valley,
pessibly on a marine beach - thus providing
strong evidence for mariome wse of the boat.
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The Lower Creraceous Greensands are
glauconite-rich sediments, which now reach
the coast between Folkestone and Hythe, at
a distance of less than 10km from Dover
{Green 1998). Further unegquivocal
evidence fior human actvity local o the site
of boar abandonment is provided by the
presence of a charred hazelnut fragment
and cereal grain, probably from dumped
rubbish {Fairbairn 1998). Other plant taxa
might have been introduced into the sedi-
mcnts as a result of sewage disposal.

Summary

The Dywover boat appears to have been aban-
doned in a backwater arca of the river valley
subject o quict water flooding, predomi-
nantly freshwarer but perhaps infrequently
affected by very high tides (such as high
spring tides), most likely with a narural
sand/shingle barrier in place across the
mouth of the River Douwr. The sea was
probably at a mean level of between 2m and
5m below the level at which the boar was
emplaced, but it is not clear how far away it
wasg. Shallow, well-oxygenared, unpolluged,
moderately fase-flowing warer ran through
braided channels among rather diminutive
gravel bars and sandbanks, with probahly
relatively stecp banks ar the margin of the
channel system. In other places, permanent
slowe-flowing, well-vegetated shallow water
with marginal, disturbed open rush
marshes, temporary shallow pools, flooded
water meadows and pasture existed within
the floodplain. The channels had gravel or
stony bottoms but parches of mud were also
present in places where water flow was
slower. The surrounding wegeration appears
to already have been extensively modified
by human activity, with open, disturbed
grassland (probably providing poor-guality
grazing for herbivores) in a largely trecless
landscape and arable land further afield
{(probably on the hill slopes and cultvared
terraces on the valley sides).

The large mammal bones found in seds-
ments closely associated with the boar
(Stewart 1998) were of canle, sheep/goar,
pig, red deer and dog and indicated the
presence of people nearby, perhaps a form
of habitation or settlement. Four bones
showed signs of cut marks thought to be the
result of butchery — one of these was a
sheep; the others belonged o cattde, Other
types of surface alieration to the bones was
glso recorded, including water wear,
gnawing by carnivores, marks that could be

arrriburable o rrampling or similar mechan-
ical processes, and evidence of weathenng.
These various marks signify that some
hones were exposed for some tme betweesn
death or disposal by man and eventual
burial, and that others spent a relavively
long peried in the river prior to burial.

Asg to whether the Dover boat regularly
worked the lower reaches of the River Dour,
the epvironmental evidence clearly indicates
that this was very unlikely. As Parfitt and
Champion have concluded (Chapter 15),
while the river would have been a valuable
source of drinking water, it would never
have been much wse for wilter transpore,
certainly not for such a substandal vessel as
the Dower boat. In facy, given the estimared
dimensions of the boar, and despite its
shallow unladen draft, it scems unlikely thay
it was emplaced as a resulr of floating
unaided up the River Dowr, which ar mosy
times probably comprised shallow siream-
lets flowing among rather diminunve gravel
bars and sand banks. Also, the presence of
quarte sand, glavconite and marine mollusc
shells on the inboard surface of the boar
provides strong evidence for its maritime
uge. There is no indication thar the aban-
donment of the boar was associated with
any sort of marine flocding event, but the
River Dowr in flood might have presented
an oppormnity for foatng the boar ingo the
position in which it was found. This would
have involved propelling the boat against
the flocd flow — a difficulr, but net mpos-
sible, task. Alvernatively, the boat could
have been hauled or carried into position.

The environmental evidence

The results from the individual specialist
analyses have emabled us to build up a
picture of the Dour valley at the time of
boat"s abandonment, and these are drawn
upon below, Full analytical dota and detailed
interpretations can be found in the specialist
archive reports held ar Dover Museum,

The sediments

Investigations by Bates and Barham
{19933) associated with the Dover A20
road and sewer scheme recorded a sequence
of angular flint gravels on the fAoor of the
Dowur valley (the earliest sediments), over-
lain by freshwater organic silts, peats, rufa
and tufa-peller gravels. Penctrating into this
association of freshwater sediments were the
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footings of @ Roman quay, and the overying
deposits all contained evidence of marine
conditions. The same basic siratigraphic
sequence was recorded in the boat tremch
and has been reported upon by Green
(1998}, The three elements most closely
associated with the boar (the underlving
peat, the rufa'silts, sands and gravels and
the overlying bedded silis) are shown in the
site marrix (Fig 12.1). The position of the
main sections in relation wo the boar is
shown in Fig 3.4. The relation of the boay
1o the wfa/sihs, sands and gravels and the
overlying bedded silts is illustrated in
Section 134 (Fig 12.2), which clearly shows
how the sediments overlying the boat were
eroded and replaced by the bedded silts,

The peat

The peat forms a horizon thar could be
traced with reasonable confidence
throughour the extent of the boat trench
below the boat. The upper surface of the
peat was uneven and had clearly been
eroded. The bulk of the pear was well humi-
fied, with very little or no mineral marerial
present, but there were partings in the peat
formed by minecral grains, perhaps indi-
cating episodes of sediment erosion
upstream, Although the peat itsell is known
o be considerably elder than the boat
{Bates and Barham 1993a), only a thin
weneer of tufa/silt was found between it and
the base of the boat, indicating that the
eroaton event that truncated the peat had
ended only a relatively short time before the
boat was abandoned. The erosion of the
peat, and s subsequent cessation, might
have beens cavsed by migration of the river
channel within the foodplain.

The mfafsilts, sands and gravels

The tufa’silts and tufa-rich sands and
gravels were present immediarely below and
above the boat and overlain by the bedded
silts, There was some indication of scowr

THE ENVIROMNMENTAL EVIDENCE

beneath the castern side of the boat, with
subsegquent infill with sands and gravels.
The upper surface of the ufa'siles, sands
and gravels was uneven, and the horizonral
bedding appeared to be truncated in places,
o the extent that one end of the boat had
been exposcd and then re-covered by
bedded silts. The sediments surrounding
the boat - which appear to have accumu-
lated relatively rapidly - comprised mainly
tufa debris but also included subround Mint
pebbles, subangular chips of fling sharp Nint
flakes (including debitage) and pebbles of
chalk, The mineral component was always
gecompanied by an organic componeént
(including rolled pear clasts, twigs, pieces of
wood, charcoal, moss fronds, seeds; bone,
terrestrial and freshwater molluse shells and
shell debris, and ostracod valves). These
organic components must have been derived
from the erosion of the underlying peat,
from sediments upstream and from material
in the immediate contemporary environ-
ment. Marine shells were recorded in the
immediare 3]l of the boat and sediment
scraped off the outboard of the boat,
Fine-grained sediment associated with the
sands and gravels was generally silt-rich,
formed in large part by tufa mixed with
varying proportions of organic material, so
that the silty sediments could be pale
coloured and tufa-rich, or dark coloured
and erganic-rich {Fig 5.2).

[nzide the boat, the bottom timbers were
covered by a thin, distinctive, silty horzon,
which contained marine-shell debris, rela-
tively large amounts of quartz sand and
common graing of glavconite, The silt is
most likely 1o have built up immediately
after the boat was abandoned, dropping out
of water standing in or flowing slowly
through the hulk. The sand and glauconite
were probably wrodden into the boat some-
where on a beach, before the abandonment
of the boat, and this provides sirong
evidence for maritime use of the boar.
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The bedded silts

The tufa/sils, sands and gravels appear 1o
have undergone a period of erosion afier the
boar was abandoned, after which they were
overlain by silt-rich deposits, generally dark
grevish brown in colour, containing plant
debris and molluscs, and bedded or lami-
nated in places. Evidence from the assess-
ment indicated that the bedded silts had
sccumulated in an increasingly maring énvi-
ronment [Clark and Keeley 1997),

Paollen

The dispersal, preservation and interpreta-
tion of pollen and spores have been
discussed in detail by Dimbleby (1978},
The factors most conducive to pollen
preservation in sediments ore acidity
(pH =5.5), anacrobic conditions (usually
the result of waterlogging), extreme andity
(eg in desert environments) and extreme
cold, all of which suppress the activity
of bacterta and other orgamisms that
destroy the pollen grams, The sediments
associated with the boat were generally
calcareous but also warerlogged, and thus
the conditions for survival of pollen in
an anaecrobic environment appeared 1o be

A gencralised timescale of vegeration
history, climatic change and archacological
periods in Britain during the Holocene is
shown in Figure 12,3, Lowe o of (1998),
who analysed the pollen from the deposits
associated with the Dover boat, have
produced a scheme for Kent thar recognises
five zones, slightly different from the

gencral picture:

= Helocene I (& 8000 o T500 Cal Be;
¢ BOp0-8400 gr) is characrerised by
birch (Berwla) and juniper (Furiperns)
and represents the expansion of wood-
land intoe south-east England during the
earliest period of the present interglacial,
after the end of the last cold stage
(Devensian Glacinl Suage]).

= Holocene 11 {c 7500 1o 5000 Cal Be;
¢ B400-6100 gr) is characterised by
pine (Proug); hagel (Corylus) and elm
(LHariees). The rise of Corylug atellana
during this period was most likely
the result of a climatic response
owing to a drier and more continental
climaric regime, which might have
been facilitated by the possible
higher ineidence of fire, which
allowed hazel to out-compere elm and

in place, ok (Quercs).
Pollen | Chronn-
Years. | Blyti-Serander | Archacological | ... | sone Generalised climatic change
BIt | climatic periods period Wndnte, | Wil
L] Roman
Sub-Atlantic Wil Coled el wer Climatic
2000 deterioralion
Lron Age
Fi-111
L
Sub-Boreal B AR | i Wizrm and dry
! and dry
Meolithsc
S0
000 Adlantic Vila | F1-11 | Woarsm dnd wee |  Climatic
ot
Toon
2000 Mesolithic
Bareal Vil Wearm and dry
Fl-1
S0
10000 | Pre-Boreal v Cooland dry | ShmatE
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*  Holocene I (¢ 5500 to 3200 Cal B ¢
G100-4500 8r) i3 characterised by alder
{Alnas) and lime (Tilia). Evidence
suggests that the rise in alder is most
likely to have been the result of human
actvity 1n inland areas, bur it could be
attributed to local natural succession in
coastal or valley-bottom locations, Tilia
appears to have expanded during this
peried into areas with base-rich soils.

*  Holocene IV (¢ 3200 o 2500 Cal Bc; e
45004000 8vy) is characterised by hazel
{Corylns), oak (Quercus) and hirch
{ Hetnula) and also by the decline of L
{the so-called *Elm Decline") and a
subsrantial change in the composition of
vegetation commumnities. The "Elm
Decline’ could be attributed o climatic
change, human activity, factors affecting
pollen distribution or survival, disease or
competition, and, as strong cases have
been made for all of them, the primary
cause remaing unresolved.

= Holocene V (from ¢ 2500 Cal B ¢ 4000
BF) 1% a deforestation phase, with reduc-
ton in deciduous woodland and increase
in open grassland and heath associared
with widespread human sctivity. Pallen
evidence for human activity in the
Bronze Age has been reported from sites
in Sussex, Surrcy and the Isle of Wight,
often associated with peat initiation
resulting from higher water tables
following episodes of deforestation.
There is also evidence for the decline of
Tilia (lime} during the Bronze Age in
south and south-cast England, probably
associnred with human activity.

The cores/monaliths selected for pollen
analysis were chosen o provide a sequence
through the main deposits, concenirating
on the mfafsilis, sands and gravels contem-
porary with the boat (Fig 12.4).

The peat

The junction between the upper peat and the
overlving tufa’silts was best exposed in 4=
inch Core 1, which had been taken close to
the north-cast side of the boat (Fig 3.4, The
pollen assemblage from the upper peat
suggested an open, herb-dominated commu-
nity, a mixmre of dry and damp grasstand.
The very low wree pollen vomals, presence of
Fraxmmes (ash) and single occurrence of
cercal grass pollen suggests clearance, The
peat appears to date to the very end of the
Corylus (hazel) decline and to post-dage the
elm decline and general loss of woodland in

THE ENYIRONMENTAL EVIDENCE

southern England — that s, to around the
end of Holecene IV or the start of Holocene
V {Lowe ¢ afl 1998), This confirms the
aszessed evidence for the truncated upper
peat being about 1,000 years {or more} older
than the boar (Clark and Keeley 1997}, Indi-
cations are that the local environment at this
time was of dry-to-marshy meadow vegeta-
tion, largely trecless or with only scattered
hazel and perhaps birch and oak, but mamly
a herb-dominated vegetation cover.

The wifa/silts, sands and gravels
Cne of the most coherent of the pollen
sequences investigated in the Dover boat
analysis project was provided by Monolith
MD2Z (Section 144; not illustrated) that
was taken immediately adjacent to
the south-east end of the boat {see Fig 3.4).
The pollen diagram is shown in Fig 12.4
(Lowe er af 1998}, The monolith sampled
the upper, runcated peat and the tufa'sils
and sands surrounding the boat, Pollen in
the calcarcous tufa'silis and sands indicated
a non-wooded landscape, with an open
herb-dominated vegetation cover, There is a
diverse record of herb plants, all indicative
of dry grassland or occurring as weeds of
cultivated ground. The very high percent-
ages of Plamragoe lanceofara and Preridesem
indicate weed-infested grassland and wood-
land clearance by humans for pastoral
activity. The records of Chenopodinm and
Mamrage mariisd sSuggest o marine influ-
ence. The nature of this is unclear but
might reflect the proximity of salt marsh
and/or vegetation on the adjacent cliffs. The
records of Menrha (mint), Hvdrocerwle
(penmywort}), Sparganium (bur-reeds) and
Typha (grear reedmace) indicate that the
local soils were damp and that the site was
close to the river’s edge or that standing
pools of water occurred in the vicinity,
Another monolith analysed {(M10,
Section 136) was located within the
tufnsiles, sands and gravels flling the boar
and probably resting directly on the inboard
surface of the boat dmbers. This contained
sediments that were calcareous and with
generally very low pollen concentrations
and poor preservation, so the pollen dara
have been interpreted with some caution.
Howewver, there are clear similarities
between this pollen assemblage and the
tufa'silts in MO2 - in particular, high
percentages of Plantage lanceolata and
Prevtdiem. Many of the other pollen types
recorded were characteristic of grassland
communities, although there was evidence
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Figure 12.4 in one level for quite a strong but short-
(above and opparite) lived recovery of woodland. This appears to
Comporite pollen diagram, be typical of records obtained for floodplain
contexts and of human interference with
floodplain vegetation from the Bronze Age
to the [ron Age (Lowe ¢r al 1998), There
were also indications of pulses of sediment
deposition, such as flooding events.
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Samples of sediment scraped off the
underside (outboard) of the boat contained
pollen that showed many features in
common with the pollen assemblages
obtained from the tufa/silts in M02,
including indicators of open grassland (dry
to damp). Cereal pollen was also noted in a
few of these samples.
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In general, the pollen evidence indicates
that the boat was abandoned in an area
already extensively modified by human
activity. There is little change in the overall
pollen percentage data from the tufa/silts,
sands and gravels, suggesting that the boart
was buried rapidly, as indicared by the sedi-
ment studies (Green 1998), probably as a
result of agricultural activities upstream.
There is little evidence for boatbuilding
materials close to the site. No vew {Taxus)
pollen was found, although it should be
noted that this is produced in low abun-
dance and rarely survives in countable
numbers. OQaks (Quercus) might have been
present in the vicinity, but do not appear to
have been widespread at the time the boat
was abandoned.

Diatoms

Diatoms are microscopic unicellular algae,
which live in water and are characterised by
their ornamented silica outer shell. They
grow as single cells or colonies that might
be free-living in water, attached to
submerged surfaces or motile in and on
underwater surfaces and comprise one of
the most abundant algal groups, distrib-
uted worldwide and found in freshwater,
brackish, marine and terrestrial habitats.
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After the death of the diatom, the shells are
often preserved in the sediments of ditches,
ponds, lakes, rivers and in coastal or ocean
sediments. The composition of species
growing together is a sensitive indicator of
water-quality facrors, such as the level of
acidity, phosphate and salinity. In view of
the sensitivity of diatoms to salinity, the
primary aim of analysis in the Dover-boat
project was to determine the salinity condi-
tions under which the sediments associated
with the boat had accumulated (Fig 12.5).
The samples studied were from the same
suite analysed for pollen {excluding the
pear) and these were reported on by
Cameron and Dobinson (1998).

The tufafsilts, sands and gravels

The diatom assemblage from M10, Section
136, which sampled the wfa/silts filling the
boat, was dominated by oligohalobous-
indifferent (freshwater) taxa throughout the
profile, although brackish and halophilous
{slightly brackish) were more frequent in
the lower part of the sediment column.
Almost all the taxa were non-planktonic
species (ie those thar are associated with, or
attached rto, submerged surfaces),
suggesting that the source of the diatoms is
likely to be close by and the habitat repre-
sented is one of relatively shallow water.
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Driavoms associated with full marine condi-
tons were completely absent and taxa that
grow in marine-to-brackizh salinities
occurred at cumulative abundances of less
than 5 per cent, suggesting that, even
during its most saline phase, the sedimen-
tary environment was net ina fully tidal
location.

Another monolith (M0, Section 132)
taken along the north-south axis of the boat
[zee Fig 3.4) sampled the tafaisilis above the
boat structure and the overlying bedded
silts, The picture for the former was cssen-
tially similar to that for M0, being domi-
nated by freshwater diatoms, including
various Fragilaria taxa (F leprosranron, K
brevistriara, F constuens var. venter and F
maEra).

As for M10 and MO1, the diatom
assemblages in all samples from the
tufa/silts above the boat in MO0O2 Section
144 {the main pollen sequence; not
illustrated) were dominated by the oligo-
halobous-indifferent (freshwater) halobian
group and almost all were non-planktonic
life forms, probably from a nearby source,
indicating that the environment was one
of shallow water [se¢ Fig 12.5}. As in
M10, marine and brackish water species
WEre Tare,; suggesting that the site was not
regularly affected by tides but might have
been reached infrequently, for example by
high spring tides, The dominance of
a species such as Fragilaria leprostauron
{which is often associated with shallow-
water mud habitats) might indicate a
large area of mud surface for diatom
colonisation, but, as the species is
robust (heavily silicified), its dominance in
one sample might be the result of differen-
tial preservation. The common OCCurrence
of a number of ‘opportunistic’ Fragilaria
taxa suggests thar the aquartic habitar avail-
able was, 1o some degree, ephemeral -
such as shallow pools that were subject to

drying out.

The bedded silts

The uppermost sample from MO1,
Section 132, came from the overlving
bedded silts and contained a meso-
halobous (brackish) diatom Nizselia
gewminara and a semi-planktonic marine
species [(Cymatosira belgical; indicating a
degree of direct contact with the marine
envirenment. This confirms the results
of previous assessment work on other
biological remains from the bedded siles

(Clark and Keeley 1997).

All use subject to https://about.jstor.org/terms

COstracods

Dstracods are a diverse group of amall
bivalved crustaceans that occur in almost all
aquatic environments. The animals them-
selves are essenoally shrimp-like, but with a
bivalved, calcareous shell (carapace). Many
species occur in fresh waters, almost 100 of
which are known from modern Britain and
British Plestocene and Holocene deposits,
and are recognised as valuable indicators of
hydrological and climatic conditions (Grif-
fiths er af 1993}, Ostracod valves preserve
well in a wide vanety of depositional environ-
ments, sometimes in very large numbers,
and nssemblages can provide quite specific
information on the nature of the environ=
ment from which they derive, Ostracods
might be expected to occur in almost any
non-acidic, water-lain deposit, but, as
ostracod shells are calcareous, optimal
preservation occurs in calcareous deposits
such as tufas and marls; although they also
occur in other fine sediments. Thus it was
expected that the mufa/slts, sands and gravels
associated with the Dover boat could provide
suitable conditions for estracod preservation
and useful information about the deposi-
tional environment of these deposits,

Analysis was carried out by Robinson
(19%8) but of the twenty samples examined
only eight from the tufa/silts surrounding
the boat provided an adequate ostracod
fauna for study. All shared a relationship to
cale-tufa sequences, although none repre-
sented a normal ar sire cale spring deposit.
Most seemed o testify o muddy, silty sedi-
ment and all were of o freshwater character.
All contained specimens of Prionocypris
rervata (some samples were domanated by
it}, which frequently occurs in temporary
pools and flooded water meadows, where it
survives successfully in wer grass. The
specics Poramoecypris fulva and the entire
genus is another ostracod which signifies
temporary wetlands, often associated with
spring emissions or spring=fed pools. The
suggestion that part of the aquatic habitar at
the time of boat abandonment might be
femporary in nature ties in with the results
of the diatom analysis (Cameron and
Drobinson 1908),

Molluses

In palacoenvironmental reconstruction,
maolluscs share with beetles the advantage of
CCCUrring in a grean variety of deposies
- terrestrial, freshwater and marine -
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although they are unusual in non-
calcareous sediments from which the
exoskeletons = formed predominantly of
calcium carbonate - are leached., However,
if preservation s good, molluses can be
identified 1o species level and the composi-
tion of assemblages can be used as an indi-
cator of past environments. Molluscs are
influenced by the microclimate {rather than
the macroclimare) of the local sive, and
changes in the species composition of the
assemblage are likely wo reflect ccological
change rather than climaric change. Thus,
although molluscs cannor be wsed with any
confidence in establishing the magnitude of
climatic change, a serength of molluscan
analysis lies in the detail with which local
site conditions can be reconstructed.
Molluscs can alse be used o indicare
changes in warer quality and water depth
{Simmons and Tooaley 1981).

In view of the calcareows namre of the
deposits surrounding the boat, molluscan
analysis appeared to have considerable
porential o provide a picture of the local
environment and water conditions and was
carried our by Wilkinson (1998}, who
cxamined both gastropods and bivalves.

A series of samples was studied that
provided a complete sequence from the
eroded top of the peat, through the tfa'sils,
sands and gravels immediately underlving,
within and directly overlying the boat and
into the overlying alluvial-bedded siles, thus
providing & ‘master sequence” with which
other assemblages could be compared. The
results are shown in Figure 12.6. The rela-
tionship between the contexts and the boat
is shown in the site matrix (see Fig 12.1) and
the samples came from three sections (134,
see Fig 12.2; 135, not illustraved; 131, not
illustrated), all renning at rght angles o the
length of the boat (se¢ Fig 3.4).

The peat

Mollusc preservation in Context 4963/4%] 1
(Section 131, not illustrated) was surpris-
ingly good and more molluse shells were
recovered from this horizon than from any
other. However, despite the large number of
shells recovered, the diversity of the assem-
blage was low. The main species were
indicative of a slow-flowing steeam of river
rich in vegetation and a bed of plant debns,
The sample came from where the base of
the tufa'silts overlay the croded peat surface
and it seems likely that this molluscan
assemblage post-dates the pear formation
and has subsequently been incorporated in

THE ENYIROMNMENTAL EYIDENCE

the upper part of the peat, along with the
tufa granules. The small terrestnal compo-
nent indicared that the “dry’ land was some
distance from the sample site and was prob-
ably shaded.

A sample was analysed from Context
4926 (Secuon 134) in a pic adjacent 1o the
boat, which probably pre-dated 49634911
(Section 131, not illuserated) and was
related vo the peat accumulation. The
assemblage was diverse but consisted
largely of several species characreristic of
marshland and other wer, muddy areas
such as Carveliinm minimne, Lymingsa rue-
carnla, Suecineidae and Fernge anpusrior.
The fully aquatic species were either
tlerant of all conditions {Prerdinm reerdion
and Lymrhaea perépra} or prefereed highly
vegerared aguatic environments ( Faleara
cristara). The verrestrial species (¢ 35 per
cent) were overwhelmingly dominated by
shade-loving species — such as [y rornn-
darns, Aegaprrella sp. and Oxyekilus sp. —
indicating there was a great deal of tall
vegeration. These data de in closely with
the pollen and sediment resulis, suggesting
that the peat developed at the margin of a
sircam channel as a ‘backswamp’ or a cut-
off channe] still exposed o occasional
flooding, possibly in a relatively calcarcous
environment. The peat would have been
characterised by areas of exposed mud,
zones of pools or rivulets containing aquatic
vegetation and drier areas on which plants,
including trees, could grow,

The wfajsilis, sands and griavels

Below the boat

Samples from ufa/silts, sands and gravels
immediarely undeclyving the boat contained
molluse sssemblages of a broadly simalar
natuee 0o that in the underlying peatr but
with fewer shells of species preferring
maoving water. Shell preservation was gener-
ally poor. The earliest assemblage (Context
4938, Section 135, not illustrated) was
dominated by Pisidinm minidum (which
mhabits most aguatic environments) and to
a lesser extent Falvara piscinalis (which
generally inhabits moderate 1o large size
bodics of moving water). The less
numerous component included species and
families (Lymuwaea peregra, Lymmnaca trun-
carwla, Succineidae) indicative of rather
quieter water conditions than before, with
redouced Aow and limited areas of mud. The
proportion of fully terrestrial species was
higher than in Context 49634911 and the
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dry-land component mostly consisted of
shade-loving species, suggesting that the dry
land was closer 1o the sample site than
before. The shade could have been the
result of the development of long grassiand
rather than woodland, as no compulsive
arbophiles were noted. The change of cnvi-
ronment from before could have been the
result of local changes to the river-bed
morphology, The braid of the river in which
the boat was abandoned might have become
marginalised from the main area of flow, or
thiere might have been a broader reduction
to the flow of the Dour,

In Contexts 4937 and 4936 (Section
135, not illustrated) there was a major
change in the assemblages from earlier
deposits, winth species indicarive of large
bodies of water declining further and being
replaced by another species indicative of
moving water, Ancyli Teviandis. The later
requires a hard subserate, which is likely o
have been provided by the tufa thar had
accumulated above the peat, and fast-to-
maderate moving water. The species indica-
tive of marsh and mud-rich environments
rapidly declined and the shade-loving
terrestrial species were replaced by species
indicative of open-country conditions, such
as Pupilla pinscormn (a significant propor-
tion of which, however, might have been
derived from sedimenis of lawe glacial age)
and Mallonia costara. The impression given s
that a sharp divide was forming between the
agquatic and terresirial environmeEns.

Accumulation of tufa was the main
factor in the change in aquatic conditions,
including accretien on the muddy channel
margins previously occupied by mud banks,
The increase in open-couniry specics might
have been the result of human clearance of
the longer vegetation for agricultural
purposes. The environment immediately
prior to the abandonment of the boat
(Context 4936, Secton 135, not illustrated)
seems 1o have been within a freshwater,
highly calcarcous, braided channel system
surrounded — perhaps on individual bars
between channels - by areas of open
country — probably grazed grassland.

Above the boat

The first sample that post=dates the aban-
donment of the boat was from Context 4933
(ecton | 34, see Fig 12.2), which represents
the primary fill of the boat, This had a very
unusual mollusc assemblage, overwhelm-
ingly dominated (98 per cent or more) by
Lymmaea pevegra - g species that can tolerate

a wide variery of different aquatic conditions
and, thus, an extremely efficient coloniser of
newly created environments, [t is most hikely
that, following the abandonment of the boat,
sediment-rich pools developed within the
interior. These were colonised by Lyminaca
peregra, which might have enrered in water
seeping through the decaying structure.

In Contexts 4932 1o 4929 (Secvion 134,
e Fig 12.2) the molluse assemblages were
similar both wo each other and o those from
4936 and 4937 (Section 135, not illus-
trated). These lay bencath the boat, being
dominated by Amcwlus Miedaridis, Lywnaca
perepra and terrestrial open-country taxa,
indicaring that the environment following
the boar's abandonment remained much as
before. There are some notable changes,
however, which might indicate subtle alier-
arions po the local environment. The reduc-
von in Ascylus Tueiarids (and freshwater
species in general) rowards the vop of the
tufa'siles, sands and gravels, accompanicd
by an increase in marsh dwellers and fully
terrestrial species, might indicate further
marginalisation of the area around the boat
from the zone of predominant water flow.

Other samples from the wufafsilts, sands
and gravels were comparable with those
from the ‘master sequence’, indicating an
environment characterised by moderately
fast-flowing water on a wfa substrate with
the area around the soream largely occupied
by short grassiand. Convext 4932 (Section
134, see Fig 12.2) appeared to be primarily
derived from dry-land material, possibly
including cultural debris, and could have
accumulated on the margin of one of the
braided channels. [t contained two shells of
the marine species Linvorina literea, which
are likely o have been introduced onto the
contemporary ground surface by man.

Samples from tufalsilts, sands and
gravels at the southern end of the boat
showed some differences from the *master
sequence’, indicating that conditions in the
former were more marginal to the main
arca of water flow, although there was sull a
relatively sharp divide beoween dry land and
the channel, Samples raken from sediment
amtached to the underside {outboard) of the
boat contained species that indicated slow-
moving water in the watercourse in which
the boat was abandoned and there do not
appcar to have been arcas of semi-flooded,
mud-rich marsh. The verrestrial componem
wis dominated by open-country species
and indicated that the areca immediately
surrounding the river most likely comprised
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grazed grassland with occasional stands of
longer vegetation (but no trees) and damp
grasstand at the water's edge.

The bedded silts

Mollusc preservation in the overlying
bedded silts (Conuext 4922, Section 134,
Fig 12.2) was highly variable, but the resulis
indicate, as do the sediment data (Green
19G8), an alteration in stream behaviour o
deeper, slower-flowing water, which prob-
ably took the form of a change from a
braided to & single channel bedform (or ot
lcast to fewer, larger channel bedforms).
Terrestrial molluscs are overwhelmingly
dominated by open-country and catholic
species and the lack of shade-loving species
in the upper deposits suggests that the area
surrounding the stream channel was almost
rotally devoid of vegetation.

Plant macrofossils

The remains of plants of economic impor-
tance, such as cereals, vegetables and
fruits, can provide evidence of agriculture,
social organisation and dict. Plant remains
from natural or human-influenced ecosys-
tems can point to local vegetation history
and, by proxy, local environmental condi-
tions in river systems, Plant macrofossils
are those remains that can be seen with the
naked eve (although species identification
usually requires microscopy) — such as
speds, fruits and vegerarive siructures — as
opposed to microfossils, which can be
viewed only under magnification — such as
pollen, spores and diaroms. Preservation
usually requires an anaerobic cnvironment
{fcommonly waterlogging) or charring of
the marerial, although extreme dryness or
cold can also result in excellent resistance
to decay. Remains might also be silicified
in ash or preserved by mineralisation -
usually in deposits extremely rich in
calcium and phosphates,

Plant macrofossil assemblages reflect
mainly the local flora, with several impor-
tant covears, For example, in channel and
channel-bank deposits, plant remains are
derived mainly from the vegetation of the
river banks, but these deposits can also
preserve macrofossils from more distang
soupees, especially tavs with buoyant seeds,
Most vegetative martter is damaged in these
environments, limiting 1dentifiable fossils
to fruits and seeds. Raised sediments acou-
mulated on levees and around rree
hummocks preserve few remains owing 1o

THE ENVIRONMENTAL EVIDENCE

oxidising conditions, and preservation in
overbank sediments depends upon main-
tained water levels.

The waterlogged conditions of the boat
sediments indicared good conditions for the
preservation of plant macrofossils (Fair-
bairn 1998). Samples were examined from
deposits scraped off the underside
{outboard) of the boat and from tufa'silt,
zand and gravel contexts associated with the
boat. Mo samples from the peat or the over-
Iving bedded silts were analysed. Seeds and
fruits constituted the most diverse and
abundant group of plant macrofossils. A
small number of mosses was recovered
{probably including small fragments of
caulking used in the boat construction) and
rare leaf fragments and epidermis (with the
exception of bracken pinnules, which were
common}, bud scales, thorns and prickles
were noted. The identified macrofossils
were from plants of several distinct habitats;
wetland trees (alder); submerged and
floating aguarics; emergent agquarics; herba-
ceows ripartan (river bank), marsh and mire
taxa; dryland trees, shrubs and woody scrub
taxa; dryland ferns and chimbers; grassland
taxa of wide distribution; chalk-grassland
taxa; mesotrophic grassland taxa; domestic
plants; and species indicative of arable and
dizturbed ground, waysides and wasteland.

The plant macrofossil assemblages, and
the partern of habitar representation, were
generally similar throughouwt the deposits
within which the boar was preserved. Taxa
of arable, wetland and aguartic habivats
dominated the assemblages in terms of
numbers of taxa and numbers of macrofos-
sils, Characeac (stonewaort) cospones and
the secds of Funcus buforsus (voad rush)
were accanionally very abundant, otherwise
being present throughout the sample set in
small numbers. Regularly abundant taxa
included Ranmunculus acris (buttercup),
Ranumcuins sub-genus Barrachium (water
crowfoot), Fumcws acuriflorws (rush) and
Chenopodinn albwon (fat hen). Many other
taxa were less abundant but regularly
present, including MNeckera crispa (moss
fragments), Rubus frurcosns (bramble),
Potentilla reprans (creeping cingucfoil),
Mentha {mint), Euparorium cannabinum
(hemp agrimonyl, Bosaceae
(sloehawthorn tvpe; thorns) and Prerddicon
aguiingm (bracken; pinnules). Rare taxa
included Zannichellia palusiris (horned
pondweed) and Clesarss eiralba (raveller's
joy). The variation in (axon OCCUrrence in
individual samples did not affect the overall
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interpretation, suggesnng that plant macro-
fossil assemblages were largely deposited in
a similar range of depositional environ-
ments, with inputs from an identical range
of source habitats throughout the period of
deposition.

Two samples from the fill of the boat
(Context 4933, Section 134, Fig 12.3;
Context 5512, Section 144, not illustrated)
contained macrofossil assemblages signifi-
cantly different to those of the surrounding
sedimenis, including low=diversity, abun-
dant assemblages domimated by aguanc and
wetland taxa. The dominant remains were
small seeds and oospores, which do not
fleat and are dispersed by wind, overland
flow or in suspension in MovIng water.
These concentrations might suggest that
conditions inside the boat were of standing
water, which allowed suspended macrofos-
sils and fine-grained sediment to fall out of
suspension and accumulate in the boat's
hull, which ties in closely with the mollusc
evidence (Wilkinson 1998) described previ-
ously,

All of the aquatic, riparian and wetland
taxa identified grow in freshwater habitats,
Although most of the remains were prob-
ably derved from local plants, the seeds of
non-floating taxa might not be of local
origin and the flora along the whole river
course might also be represented. Permia-
nent slow-flowing shallow water must have
been present along the river at some point,
indicated by the presence of Callirriche
(starwort) and MNwwphoea (warer lilv), The
presence of Funcus buforning (toad-rush)
suggests that disturbed open-rush marsh or
pasture existed nearby and this plant might
have persisted on the open sandy river
banks and bed, as it frequently colonises
such areas today. Seeds of Monna forrana
(Blinks) and Chryiospleniun oppoitiifolim
{golden saxifrage), which are not easily
distributed in water, might indicate than
there was a considerable groundwater flow
emerging locally as springs or as less-
concentrated seepage, as indicated by the
ostracod evidence (Robinson 1998).

The presence of the agquatic and wetland
taxa mentened above, and of dryland taxa
throughout the sample set, indicates that
the river might have had extensive shallows
and marginal marshes directly adjacent 1o
dryland habitats. Seeds of some important
and abundant taxa, however, such as goose-
foots (Chenapodinn sp.), which are well
dispersed in warer, might have come from
upstream. [t is unclear how close 1o the site

the marshes would have been, as the
molluse evidence (Wilkinson 1998) suggests
the lack of a local, developed bank-side
habiwar. Direct evidence for human activity
included o charred hazelnur shell fragment
identified in Context 5528, and o cereal
grain recovered from Context 5512 (both
specimens post-date the boar). These are
maost likely to have been incorporated
through dumping of rubbish locally into the
rver, ns evidenced by the large quanney of
burnt flint, charcoal and animal bones in
the deposits, This might also explain the
presence of other taxa, such as the seeds of
strawberry {Fragaria vesca) and blackberry
{(Rubps frutcosus), which might have been
introduced as a result of sewage disposal,
Less direct evidence comes from the range
of disturbed and possible grassland habdrars
present around the sive; all of which require
human action to be maintained. Primary
woodlond taxa are almost totally lacking in
the assemblages, the dryvland flora being
composed of open or scrub/secondary
woodland species with an abundance of
open-country taxa, indicating a cleared
local environment, consistent with the sive
pollen record (Lowe ef af 1998),

A developed Bronze Age weed flora was
present which, with the waterlogged cereal
grain, might mdicate open arable land close
to the site, if not on the river bank. The
presence of Chenopodinm (goosefoora),
Urtica divica (nenle) and Glachoma heder-
aced {ground vy indicate that some of the
surrounding habitats were enriched with
nitrogen, poisibly because of human
perivity. Open-country and grassland
species were present throughout, Chalk-
grassland species were present, as well as
taxa of more neutral or acidic soils and one
possible source of these (a5 well as the river
flow) could be animal dung, which the
insect remains suggested was entering the
river {Allison 1998). The common occur-
rence of Tl (wild thyme) in the assem-
blages almost certainly indicates the pres-
ence of grazed or mown grassland in the
vicimty of the site, The non-calcarcous taxa
might have grown en the alluvium,

Insect remains

Beetles {Coleoptera) and bugs (Hemiptera)
are found in most terrestrial and freshwater
habitats, including coastal ecosystems such
as sand dunes and salt marshes, Although
the beetle fauna of Britain is impoverished
compared with that of the rest of Europe,
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there are abour 3,700 species, and these are
widely spread. Those species that have
narrow ecological ranges are of particular
value in environmental reconstruction
(Simmons and Tooley 1981). For instance,
some beetles are phytophages and live
exclusively on particular plants, and others
are carnivores. Beetle analyvses have also
made significant conrributions 1o climartic
interprewation. The remaing of insects are
best preserved under waterlogged condi-
tipns. Thus the sediments associated with
the Dover boat appeared 1o offer suitable
conditions for finding them, and samples
from the mufa'silis, sands and gravels were
analysed by Allison (1998). In practice,
preservation varied somewhat between
samples, but, gencrally, fragmentarion was
very high and some samples contained
specimens showing a degree of chemical
erodion, 50 that many small fragmenis could
niot casily be identified.

Tufafsilis, samds and gravels from below
the boat

The vwo earliest samples came from the
underside {outboard) of the boar. The
deposits were clearly laid down in fresh water
and aquatic taxa accounted for berween 21
per cent and 35 per cent of the votal. The
most numerous beetles were running-warer
taxa, in particular the elmids Elweis aenea,
Lemmius volckmars and Normandia nitens,
which require well-gerated water with a high
oxyvgen content, All three of these species live
under stones on the bottom of rivers and
streams, and the tufa gravel might have
provided a suitable substrate here. The pres-
ence of Coslaitomma orbicwlere and Chastarthria
sentinilnm suggest thar slower moving, orf
spagnant, well-vegerared water might have
been present in places.

The assemblages include part of a rich
terrestrial fauna but many remains were very
fragmentary and the plant-associated
species, therefore, only hint at the terrestrial
vegetation, The presence of fairly open,
drier ground in the vicinity i= suggested by
the presence of the ground beetle Calarhus
JSuscipes and the bug Svromastus rhombeis,
The latter occurs in dry sandy habitats of all
types and itz foodplants are spurreys (Sper-
pidaria), sandworts and other Carvophyl-
laceae. Other indications of plant life
included the Mhvllotreta nemorum group
found on crucifers, and two species of leaf
weevils (Phaliebius or Polydrusns) found on
vartous recs and bushes, Two chafers were
recorded - the larvae of Phallopertha horticala
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feed on the roots of turf and usually infiest
poor-quality pasture on light soil, preferming
chalky soil in south-cast England. Ceronia
auraia, a larger species known as the rose
chafer, has larvae that develop in rotten
wood and humus, Scarabeid beetles usually
associated with herbivore dung were
common in the samples. Several species of
Aphodins were represented, most commonly
Aphodius sphacelarus, which occurs in dung
of all kinds and also in rotting vegetable
matter. Theee species of Ouelropdiapie were
recorded, of which Owrhophagns otarus s
found in horse ar sheep dung, especially on
chalky and sandy zoils and O comobita feeds
on corpaes and fungd in addition o dung.
Mo synanthropic insects were noted, which
could have indicated human acrivity in the
vicinity of the site,

Tufafsilts, sands and gravels from above
the boat

Mine samples were examined from deposits
post-dating the abandonment of the boar.
Cknly a small sample was available from the
thin sily layer lving on the umbers inside the
boar (Context 4933), which contained
Normandia wilens (8 running-water species)
and appeared to bhe a small extract of the
fauna represcnted in the other, larger
samples. The rest of the assemblages were
all so strikingly similar that they can be
treated together and they were also very
similar to the samples from the underside of
the boat. All indicated deposition in o fresh-
witer envitonment. Aguatic beetles and
bugs made up a major component of all the
insect assemblages, Ephippia (resting eggs)
of o water flea (Cladocera: Cerrodaphnia)
were noted in two of the samples and, as
with the earlier deposits, the most numerous
beetles among the aguatic group were
running water taxa, notably the elmids Bl
aened, Lintnins volchkmari and Normandia
mrreni. Members of the genus Cefirfrebiis
provided further indications of water condi-
tigns: (L exscwlpens lives in shallow running
water and €& bcolon is found in rivers and
streams mainly among vegetation in more
slowly fowing water at the edges and also on
muddy banks. Remains of Hydraena were
also recorded, mose of which are found in
clear, unpolluted water,

The ground beetles (Caribidag) were a
mixture of species found close to water and
others typical of rather dry and open ground.
Paris of the river bank might have been
gravely or stony and rather barren -
Bemibidron saxanle 1% predominantly found n
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such situations, Calathus fuscipes was the
most common ground beetle, which is
mainly found in open countey on rather dry
sodl. The range of warerside taxa suggested
thar slow-moving or still, well-vegetated
waters were present in places, with aceas of
waterside mud indicated by Chacrarthiria
senrinednen, Platysterhus cormees group ancd
Dryops sp. A greater range of plant feeders
could be identified, with emergent or floating
vegetation indicated by at least two species of
Donaciinae. Prasoceris phellandri is a leaf
beetle found in damp localitics on umbellif
erous plants standing in or by water, duck-
weed {Lewtna) is indicated by the tny weevil
Tanysphyrus lemnae, and the froghopper
Comonrelies anceps, Katereres sp. and the weevil
Lomnebaris sp. all indicate that rushes
(Funcus) and sedges (Carex) grew at the
water marging or on nearby damp ground,

Remains of four chafers were present,
the most commeon being Plvllopertha hori-
codar, whose larvae usually infest poor-quality
pasture on light soil. A range of plant-associ=
ated taxa suggestive of scrubby vegetation
were represented, including Gymnerron
rlabide whose larvae develop in the heads of
ribwort plantain (Plamiage lanceolars) which
was common in the pollen record (Lowe o
al 1998), Apion craceae group found on
vetches and vetchlings (Latfnrns or Viera)
and Pivllorrera nemorum group found on
Cruciferae. Little evidence was obtained for
the presence of trees, although fragments of
leaf weevils were recorded from several
samples and Bamphus prlicaries from two -
this small weevil is associated with birch
[ Berala), willow (Salix), poplar {Poprfies) and
sweet gale (Myrica gale).

In all samples, remains of scarabeid
beetles usually associated with herbivore
dung were commaon, the most numerous
being Aphodins sphacelarur, a rather gener-
alised dung feeder thar alse exploits foul
decomposing vegerable marver. Aphodii
cerofie was recorded from one sample. This
species is now thoughe to be extinet in
Britain. In the 19th century it was recorded
in assoctation with the dung of sheep, cows
and horses. Several other Aphodius species,
Coloboprerus erranicies (most often found in
sheep, pig or horse dung), possibly 1wo
Creotrupes spp. and two Onthophagus spp.
were represented. O ovarus, which is found
in association with horse and sheep dung,
was recovered from four samples. Again
there were no synanthropic species that
could have indicared human occupation or
petivity nearby,
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Animal bones

Fish bones were recovered from thirty-one
samples of tufa/silt, sand and gravel
deposits both surrounding and adhering to
the boat, and these were identified by
Locker (1998). The following specics were
present: el (Anguilla  anguilla),
Salmonidae, stickleback (Gasrerosrens
aculeaius), bullhead (Codtug gabio) and
possibly thin=lipped grev mullet (Liza
ramada). The bones were generally in good
condition and represented the natural
death assemblage of small fish inhabiting
fresh water.

The eel remains included many small
individuals, which might have been
clvers migrating upstream from the sea
during the late winter to spring. Two
salmonid caudal vertebrae and a fragment
of operculum were identified from the
uwnderside {outboard) af the bost. The
vertebrae were from an individual of
approcamately 40cm in length and were the
largest fish bones from the entire assem-
blage. Nevertheless, it was not possible 10
distinguish berween salmon (Salmo salar)
and brown trout (Salme rutta) on morphe-
legical grounds; but on the evidence of
current distribution this specimen is more
hikely to be the latter. Of the stickleback
bones, those with distinctive features were
closest to the three-spined stickleback
(Fasierosrens aculeatus), The bullhead is a
wholly freshwater species and is5 a bottom-
living fish, hiding among stones and
among weeds, and usually preferring a fast
current and a stony bottom. A single,
small precaudal vertebra has been very
tentatively sttributed to the thin-lipped
grey mullet, o maring, shallow-water fish
that will enter fresh water but could have
entered this deposit ag the remains of the
meal of a scabied.

The rest of the vertebrate remains
(Srewart 1998) comprised forty-five large
mammal bones that were retrieved by hand
during the excavation of the boat, and
bones from sieved bulk samples. The large
mammal bones were found in sediments
immediately abowve and below the boat and
inside the boat itself, Only a small number
of bones came from the bulk samples,
including those of a slow worm (Anguis
fragiis}, some frog or toad (Kana sp./Bufo
sp.), 8 mouse {Mius musciilies/ Apodenns
syfvarecus) that could not be identified 10
species, and a passerine bird, The large
mammals comprised cattle, sheep/goat, pig,
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red deer and dog. The amphibian remaims
(rogtoad) are not out of place in a fluvial
deposit, but the slow worm 1% not aguatic
atid s remaing must have been introduced
inte the eiver sediment. Similarly, the small
mammals are likely to have been introdueced
into the sediment as 3 result of bank
collapse or seasonal floeding,

Four of the large mammal bones showed
signs of cut marks, one of which belonged
to a sheep, while the others belonged to
cattle, They were:

= Mos rawerns, mght scapuln, showing marks
from disarticulation of the scapula from
the humerus and a second set of filleting
marks, removing muscle from the
scapula;

*  Hos raurns, proximal left metatarsus,
with cut marks arcund the circumfer-
ence of the bone that appear to be the
result of skinning the carcass;

*  Hox rawrws, distal right humerus, with
cut marks on the medial side of the
condyle appearing to represent the disar-
ticulation of the humerus from the
radius and ulna; and

«  Ois aries, distal left humerus, with
possible cut marks on the trochlea that
might have been made during the
disjointing of the humerus from the
radius and ulma.

In addition vo the cut marks, there were
clear signs of water wear on three speci-
mens, gnawing by carnivores on three
{posaibly four) specimens, marks that could
be attributable to trampling or similar
mechanical processes on two specimens,
and evidence of weathering on nine
(possibly thirteen) specimens. These marks
signily that some bones were subject to a
delay berween death or disposal by man and
eventual burial (the gnowing, trempling and
weathering) and that others spent a rela-
rively long period in the river prior to burial
{the warer wear).

The large mammal bones are mostly
domesticated species, suggesting the pres-
ence of people in the area at the time of
boat abandonment. As animal bones and
human artefacts were only found immedi-
ately above, in and below the boat, it
seems reasonable to suggest that habitation
lay necarby, as some of the bones showed
signs of being fresh and possessed cut
marks, which ties in with evidence from
the plant macrofossil analysis and the finds
evidence {Chaprer 11).
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Summary

The environmental investgatons described
here have allowed us to address most of the
guestions originally posed in the introduc-
fion. It seems most likely thoat the boat was
used in the sea, as the lower reaches of the
Drour valley would hardly have been navi-
gable at the time, although it is not possible
to =ay how far away the sea was, This, and
other general information about the Dour
cstuary, should emerge from study of the
samples from the Dover A20 road and sewer
scheme and more recent excavations in
Drover, It is still not clear why the boat was
pbandoned where it was in the Dour valley,
although some effort was evidently imvolved
in getting it to its final resting place in a
backwater area of the river, as the braided
channels were shallow and probably quite
narrow. It might even have been carnied or
dragged across the banks and shoals, The
sea was probably at a mean level of 2m o
5m below the level at which the boat was
emplaced. The edges of the channel system
had steep banks and there might have been a
main river channel as well as the braided
channels, although its location and width are
not known for certain. It appears, however,
that, not long before the boat was aban-
doned, and then some time after it was
covered by the mufa'silts, sands and gravels, a
river channel passed through this area of the
valley, first eroding the surface of the peat
and laver the wufa‘silts overlying the boar.
The boar was abandoned in freshwater,
perhaps infrequently affected by very high
tides, and there might hawve been a protective
sand/shingle barrier across the mouth of the
Diour at the ome.

There s¢ems to have been a settlement
nearby at the time the boat was abandoned
and the people appear to have been grazing
animals on the valley floor, with arable agn-
cilture further afield that resulted in consid-
erable soil erosion and alluviation, Trees
secim o have been sparse and it is unlikely
that suitable vimber for boabuilding was
available nearby, although there might have
been wood for small repair work. There is
no evidence for vew but this is not surprising
as it rarely survives in the environmental
record. The preservaton of the boat was the
result of rapid sediment deposition following
its abandonment, probably cavsed by exten-
sive soil erosion in the river catchment. We
do not know how long this ook, but it is
likely to have been a matter of a few vears
rather than decades.
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