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Plate 31 Late Neolithic log and pole trackway from Area 4
in the Ebbsfleet Valley (STDR4 00)

butchered in the vicinity. Butchery marks found on
bones from cattle and sheep/goat derive from filleting
and/or disarticulation. The faunal assemblage included a
number of wild species such as auroch, red and roe deer
whose meat would have complemented the diet.

Catalogue of illustrated flint

(Fig 90B)

17. Multi-platform flake core (4044, SF 1994, STDR401)

18. Refit between a hammerstone reworked as a flake core
and flake (4042/4044, STDR401)

19. Refit between three utilised flakes (4045/4043, SF 1347/
1519/1528, STDR401)

20. Refit between four flakes (4043/4044, SF1537/1872/
1747/1538, STDR401)

21. Single platform flake core (4044, SF 1755, STDR401)

22. End and side scraper (4043, SF 1984, STDR401)

The evidence recovered from the Ebbsfleet Valley
during the HS1 and STDR-4 works provides little direct
evidence for the cultivation of cereals during this period.
No charred cereal assemblages were recovered and the
pollen evidence indicates only limited opening of the
woodland on the Lower Valley slopes or further
upstream at Springhead until the beginning of the
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Bronze Age. As previously noted, the pollen evidence
indicated that during the Early Neolithic the area would
have been predominantly wooded, although more open
clearings probably existed within this woodland and it is
likely that these areas were used for grazing
domesticates. The insect assemblages from the basal
(Early Neolithic) part of the peat sequence in both Area
4 and Trench 9 (STDR-4) contained a small component
dependent upon grassland habitats, probably located on
the well-drained soil of the valley side rather than in the
valley bottom. Also present in abundance were
scarabaeoid dung beetles which feed on the droppings of
larger herbivorous mammals and it is likely that the
grazing extended from the grassland into partly wooded
areas (Robinson forthcoming).

Concentrations of large oak timbers at the base of the
peat in an STDR-4 evaluation trench (Trench 9,
STDR400) dated to 3780-3640 cal BC (NZA-29080,
4926135 BP), may represent the remains of some form
of Early Neolithic trackway, although no evidence of
working was identified in the small area exposed and the
evidence remains equivocal (Wenban-Smith ez al
forthcoming). It is, however, noteworthy a concentration
of large timbers was also interpreted as a possible
trackway at the base of the peat at Burchell’s original site
to the south-west of Area 4 (SAM 268A, Sieveking
1960); radiocarbon dated to 3750-2900 cal BC (BM-
113, 4660x150 BP). More convincing, perhaps, was a
section of a Late Neolithic log and pole trackway
recorded in the STDR-4 Area 4 cofferdam excavation
(P1 31). The structure was identified within the upper
part of the main peat unit sealing the Early Neolithic
activity and comprised a NW-SE linear arrangement
with clearly defined edges, 1.1-1.2m wide, with the log
and pole elements laid along the long axis of the
structure. The material used was quite varied and
included cleft and charred log sections and identified
species included oak, alder and hazel (Wenban-Smith
er al forthcoming). The edges of several lifted items,
examined by Damian Goodburn, bore traces of
weathered axe trimming but no clear cut ends were
lifted. A piece of alder roundwood from the structure
was radiocarbon dated to 2870-2570 cal BC (SUERC-
19950, 4120+30 BP).

A number of timber trackway structures have been
identified within the Lower Thames floodplain area in
recent years; although the majority appear to date to the
later Bronze Age period (for recent reviews see Stafford
et al 2012; Waller and Grant 2012, fig 7). An example
recently excavated from the base of a peat deposit at
Belmarsh on the Plumstead Marshes contained two
possible timber structures, with the earliest dated to ¢
3960-3710 cal BC (WK-25955, 503930 BP; and WK-
25954, 5023+44 BP; Hart 2010), constructed of
tangentially split timber planks alder and hazel laid side
by side. A later Neolithic structure at Fort Street,
Silvertown, provided a single date of 3030-2700 cal BC
(GU-4409, 4280+50 BP), also utilised timber planks
with vertical anchoring posts (Crockett et al 2002).
However, a second date of 2280-1940 cal BC (GU-
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4408, 370050 BP) on an alder retaining
post associated with this trackway may cast
some doubt over its true age. Parallels for
the log and pole trackway from Area 4
include two structures along the Al13 East
London at Woolwich Manor Way (Stafford
et al 2012) and at the Beckton Golf Driving
Range (Carew ez al 2009), although both of
these structures were dated to the
Early—Middle Bronze Age.

Distributed along the banks of the
Ebbsfleet, from Springhead to the valley
bottom, a series of features were identified
during the HS1 investigations, variously
comprising small spreads of burnt flint and
pits also containing large quantities of burnt
flint (Wenban-Smith er al forthcoming).
Radiocarbon dating of associated charcoal
fragments mostly produced Early Bronze
Age dates. Where the HS1 line crosses the
current Ebbsfleet Stream, in the middle
reaches of the valley, groups of burnt flint filled pits
sealed beneath colluvium were found associated with a
structure (ARC ERCO01). The structure comprised a
shallow kidney-shaped pit flanked by two curvilinear
slots, each of which contained three substantial post-
holes (P1 32). A shallow gully led from the front of the
pit towards the former edge of the river channel. The fill
of the pit comprised a dark grey silty clay with frequent
burnt flint and charcoal and a sample of Prunus sp.
roundwood charcoal was radiocarbon dated to the
Early Bronze Age, 1760-1530 cal BC (NZA-28445,
3379+35 BP).

Concentrations of burnt flint are a feature of
prehistoric settlement sites and provide evidence for the
use of heated stones for various activities such as
cooking (Lambrick 2009, 179-80). However, some sites
produce much larger quantities of burnt flint and
include the much debated class of monuments
commonly referred to as ‘burnt mounds’. Burnt mounds
are more generally dated to the Middle to Late Bronze
Age and remains of this date were found associated with
the Bronze Age barrows during the HS1 works at
Springhead (see below). They are often found adjacent
to water courses and in the classic form appear as a
crescent-like or circular mound of burnt stone often
associated with a central trough, probably used to boil
water with heated stones (Raymond 1987; O’Neill
2009). Activities that have been suggested for these
features include cooking, perhaps large pieces of meat
for communal gatherings (O’ Kelly 1954; Barber 1990),
the processing of fleeces (Jeffery 1991), salt production
(Barfield 1991) or the creation of large amounts of
steam for the use in sweat lodges (Barfield and Hodder
1987). The only other published ‘burnt mound’ sites in
Kent include the Late Neolithic feature at Crabble
Paper, near Dover (Parfitt 2006) and a Late Bronze Age
example excavated during the A282/M25 road
improvements at Dartford (Simmonds ez al 2010).
Further afield a few examples have been found in the
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Plate 32 ‘Sauna’ feature from the Ebbsfleet River Crossing near
Springhead (ARC ERCOI)

Greater London area, for example at Phoenix Wharf on
the Isle of Dogs (Bowsher 1991; Sidell er al 2002;
27-29) and Campden Hill Road, Kensington (Moore
et al 2003). In common with many other sites, the Early
Bronze Age remains identified during the HS1 works did
not produce any quantity of faunal remains or midden-
type deposits one would perhaps expect of domestic
settlement activity. The Early Bronze Age feature group
at the Ebbsfleet River Crossing was particularly
enigmatic; the identification of a series of possible post-
holes within the gullies flanking the central pit or hollow
suggests some form of enclosing structure which may
point to the sauna hypothesis of Barfield and Hodder
(1987). If this interpretation is correct, the absence of
any evidence for i situ burning within the main pit or
hollow might suggest stones were heated from outside
the structure, perhaps on the hearths identified a little
further to the south. The central gully could have
fed water from the nearby River Ebbsfleet to pour on the
hot stones that had been brought into the structure to
create steam.

Middle Bronze Age

During the Middle Bronze Age a number of barrows
were constructed in the valley. At Springhead (ARC
SPHO00) two intersecting ring-ditches were found at the
head of the valley, immediately adjacent to the former
springs (Wenban-Smith ez al forthcoming). The earliest
of these lay almost entirely within the excavated area,
while the majority of the later ring-ditch (including any
central burial) extended beyond the limit of excavation
to the south-west. The earlier ring-ditch had a diameter
of ¢ 18m, although only just less than half of the ditch
survived, the north-western part having been eroded
away by an advancing spring line. The remains of a
central, urned cremation burial survived, though this
had been substantially truncated by a later Roman road
which had been cut through the area down to the water’s
edge. Insufficient of the later ring-ditch survived to
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calculate its diameter, but the ditch was of similar width
and depth to the earlier example. Further down the
valley, beneath the later Roman villa, on an area of
slightly higher ground overlooking what would have
been the wetland zone, two ring-ditches surrounded by
an enclosure were excavated (ARC EBBO1). As at
Springhead, they may also represent barrows, one of
these ditches, albeit smaller at 5m diameter, contained a
central cremation burial dated to 1450-1300 cal BC
(NZA-28208, 3113%30 BP). Although the other ring-
ditch was only partially preserved, two other cremation
deposits of similar date were identified nearby.

In the floodplain zone of the Lower Valley the
HSI1 investigations revealed contemporary activity
represented by a number of wooden structures
(Wenban-Smith ez al forthcoming). This includes a
wattle panel of intertwined hazel branches and several
concentrations of (coppiced) roundwood laid on the
surface of the peat deposits. On the whole these
structures are of lightweight construction, perhaps the
remains of temporary walkways or trackways linking
areas of drier ground. They are located along the line of
former wetland edge and may provide evidence of
prehistoric routeway through the Lower Valley (Fig 86c¢).
A number of similar Bronze Age structures have been
identified in recent years along the edges of the Thames
floodplain, particularly in the East London wetlands
between the Rivers Lea and Ingrebourne (Carew ez al
2009; Meddens 1996; Meddens and Beasley 1996;
Stafford er al 2012) where it has been suggested they
may be associated with the movement of stock for
seasonal grazing.

One structure recorded during the HS1 watching
brief, however, was more substantial and comprised a
double row of large timber piles driven into alluvial clay.
A total of five oak pile tips and one peaty void of a pile
tip were recorded. The diameter of the piles ranged
between ¢ 100mm and 150mm, with the largest
surviving to a length of 520mm. Although the exposure
in plan was small, there was a clear deliberate pattern;
the piles were set in pairs ¢ 3m from each other, and each
pile was ¢ 1m apart within the pair. The size and layout
of the structure suggests it could have supported a
walkway, perhaps even a bridge, traversing an ancient
water course. Unfortunately the piles were made from
rather fast-grown oak and no more than 40 tree-rings
could be found; insufficient for tree-ring dating. A
sample of the outer rings of one of the piles was
radiocarbon dated to the Middle Bronze Age,
1410-1220 cal BC (NZA-28703, 3055%30 BP). The
pile alignment can be compared with a number of other
similar structures excavated in the Thames Valley. The
closest parallel based on form is the Early Bronze Age
pile group found along the A13 at Freemasons Road,
Newham (Stafford er al 2012). Obvious comparisons
can also be drawn with the Middle and Late Bronze Age
pile groups excavated at Vauxhall (Haughey 1999)
and further upstream at Eton (Lambrick 2009; Allen
et al forthcoming).
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Late Bronze Age and Iron Age

Evidence for human activity dating the Late Bronze
Age-Iron Age is sparser although potsherds attest to
occasional visits. In the Outer Basin excavations for the
STDR-4 (Area 1) recorded a series of small wooden
structures, possibly revetting the edge of a channel
(Wenban-Smith ez al forthcoming). The structures
comprised fragmented wooden stakes, on occasion
roughly joined by thin horizontal ‘bundles’ of rods or
‘withies’. The form of the structures is not clear however
and it is likely, in part, that they represent repairs,
additions or replacements of one or more former
structures, as the channel silts accumulated against
them. An alder stake from one of the structures
produced a radiocarbon date of 835-765 cal BC
(SUERC-19949, 261530 BP). Fragments of
briquetage, a coarse ceramic material used to make
evaporation vessels, were found buried in the estuarine
silts sealing the wooden structures and may suggest salt
production was carried out nearby. The briquetage was
found in association with a quantity of Iron Age pottery
and animal bone; cattle, sheep, pig and horse. A
radiocarbon date on a cattle femur produced an
Early-Middle Iron Age date of 730-390 cal BC
(SUERC-19947, 2385+30 BP). A cetacean vertebrate
bone, from a dolphin or porpoise, along with remains of
gannet further emphasises the maritime influence on the
Ebbsfleet Valley during this period.

Roman and Saxon Northfleet
Northfleet villa, 1.5km downstream of Springhead
Roman town, was originally excavated by W H
Steadman in 1909-11. He uncovered evidence for
agricultural buildings, a limekiln, and traces of the east
wing of the main house, including hundreds of zesserae
that pointed to the existence of a tessellated floor or
mosaic (Steadman 1913). A bath-house was revealed by
subsequent fieldwork by the Thameside Archaeological
Group between 1979 and 1983 (Ansell 1981; 1982;
1983; Smith 1979; Smith 1980), but the 2001
excavation by Oxford Archaeology for HS1 was the most
extensive, exposing a large part of the main complex and
the villa’s hinterland (Biddulph 2011, 135-88).
Although the main house could not be re-examined,
a number of finds recovered from the excavation
suggested that the villa estate accommodated the town’s
elite. A piece of white marble opus sectile paving, possibly
Carrara marble, was of the sort found at luxury
buildings, for example at Fishbourne Palace and a
building in Southwark thought to have been used by the
provincial administration (Crowley 2005, 91). A seal-
box in the shape of a beneficarius lance suggested the
movement of documents between the villa owners and
the legionary staff of the provincial governor (Schuster
2011, 298). And a life-size theatrical face-mask
imported from the Rhineland and associated with
religious festivals or processions may have been a badge
of office. The rarity of such pieces in Britain suggests
that the mask was more a symbol of status than merely
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a practical prop, and provides a tantalising clue that the
town’s elite lived at the villa and took a leading role in
civic and religious life (Biddulph 2011, 229).

However, Northfleet villa was also a working farm.
The earliest-known building was a timber rectangular
building, erected after AD 70. Something of its use is
suggested by the clay- or wood-lined tanks that
surrounded it. Some of these were connected to pipes
and drains, while another contained large quantities of
germinated spelt wheat. The evidence points to the
production of malt, which may have been stored or
processed in the building ready for on-site brewing, or
export. The earliest timber building was replaced by a
building with stone footings after AD 120. This was itself
replaced with a larger aisled barn after AD 160, which
was joined by a second aisled building after AD 200.
Like the earliest structure, these later buildings or barns
were used for malting or storage. A technological
advance arrived in AD 350 with the construction of a
malting oven (¢f Reynolds and Langley 1979). The
structure was used to generate moisture to encourage
the grain to sprout. Heated subsequently, the oven dried
the grain to arrest germination, and the greater control
of temperature permitted variation of flavour.

The extraordinary range of evidence recovered from
Northfleet — not recorded on such a scale anywhere in
Roman Britain — identifies the villa as a major malting
and brewing centre. Quantities were vast; the largest
brewing tank held up to ¢ 10,800 litres. How far the malt
or ale was exported is unknown, but it may well have
been loaded onto rivercraft from a quayside immediately
north of the villa complex (Pl 28) and sent down the
Ebbsfleet into the Thames. The waters were shallow at
this point, restricting access to flat-bottomed barges or
lighters. Once out in the Thames, the cargoes were
probably transferred to larger vessels or merchantmen
for onward distribution. The quay was built during the
late 2nd century at the mouth of a backwater. In its first
phase, the quay comprised a wooden revetment and
platform, which extended into the water. In the 4th
century, the wooden staging was replaced by a more
robust structure of timber piles and rubble dumps,
which raised the height of the quayside, possibly in
response to rising water levels.

A bath-house was built after AD 160. The structure
took a simple form initially, being provided with a warm
room (zepidarium) and hot room (caldarium). More
rooms were added over the years, so that a more
complete range of rooms was present, including
changing room (apodyterium), cold room (frigidarium),
sweat room (sudatorium) and cold bath. In its final
incarnation in the first half of the 3rd century, two sets
of cold baths and hot rooms were provided, suggesting
perhaps that men and women were segregated.

The villa was abandoned by AD 380. Occupation of
sorts continued in the area; quarries were dug for the
underlying chalk, while the crumbling villa walls were
robbed of their masonry, and it is possible that people
living in the area continued to receive new pottery and
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Plate 33 Remains of the Saxon tidal mill at Northfleet
(ARC EBBOI)

other goods. However, in time this too ceased, and there
was no occupation until the late 5th or early 6th
centuries AD (Biddulph 2011, 215).

The first evidence of Saxon activity at Northfleet
occurs perhaps by the middle of the 5th century (Hardy
and Andrews 2011, 249-305). A number of sunken
featured buildings (SFBs) were excavated in the vicinity
of the villa buildings. Each building probably had a
suspended wooden floor set over a square pit, which
served as storage space and ventilation. One of the
buildings was more elaborate: the sides of the pit were
lined with planks to prevent the sides collapsing. In one
of the SFB pits was a collection of seven lead
loomweights. The walls of these buildings were probably
light wooden screens plastered with clay and the roofs
were probably thatched. The settlement was scattered
along the higher and drier ground to the south of the
Ebbsfleet channel. There were no divisions of the land,
no property boundaries. Although there was no evidence
for re-use of the Roman buildings, for a time spelt wheat



170

continued to be cultivated in the surrounding fields.
After perhaps a century signs of occupation vanished at
Northfleet. This area of the valley was probably slowly
getting wetter and probably became a less attractive area
to live.

A unique discovery during the 2001 excavations was
the remains of a Saxon tidal mill immediately adjacent
to the old Roman waterfront (P1 33; Hardy ez al 2011,
307-49). Dendrochronological dating of one of the
planks from the mill provided a construction date in the
spring of AD 692. Detailed analysis of the sediments,
palaecoenvironmental remains and structural evidence
confirmed the mill had clearly operated in tidal
conditions; capturing water in a pond at high tide and
then releasing it through the mill at low tide. The mill
appeared to operate two millwheels, possibly for up to
three hours, producing around 30kg of flour. The water
ran from the pond through two square funnels, or
pentroughs, made of hollowed-out tree trunks, and the
jets probably drove two horizontal paddle wheels. Each
wheel was connected by a shaft to a pair of millstones on
the milling floor above. Once the water had passed the
wheel, it ran along the mill tailrace and joined the main
stream channel. There was also evidence that a system of
levers may have been used to raise the waterwheel and
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shaft in order to separate the upper and lower stones
while they were turning. At high tide, when the
waterwheel would be under water and the mill would not
be operating, a boat would perhaps load the flour from a
jetty alongside the tailrace, and head off downstream
before the tide ebbed again. The wood used to construct
the mill was entirely axe-hewn, almost all oak and mostly
from quite young trees. The design was quite
sophisticated and would have been built by a skilled and
experienced builder, possibly one brought over
especially from the continent. The structure is likely to
have stood on its own in a landscape of open tidal
creeks, mudflats and saltmarsh.

The Northfleet structure is virtually alone in England
as an example of a middle and late Anglo-Saxon tidal
mill with a horizontal wheel; the evidence is otherwise
slim and conflicting. Better parallels come from Ireland.
The earliest securely dated example is the first phase tide
mill at Nendrum, on the shore of Strangford Lough,
County Down, which has been dated by
dendrochronology to AD 619-21 (McErlean and
Crothers 2007). The site at Nendrum, together with
Northfleet, provides a growing body of evidence for the
use of salt water as well as fresh water for powering early
medieval mills.



Part IV
Synthesis






Chapter 13

Discussion

Prehistoric Archaeology and the Floodplain

Evidence for prehistoric use of the floodplain area by
humans has been documented through a number of
sources of information in the course of the study
(Fig 91). Substantial evidence for human activity was
identified at Swanscombe Marsh (Thames River
Crossing, Chap 11), Rainham Marsh (East of Ferry
Lane, Chap 9) and Aveley Marsh (Tank Hill Road, Chap
10) where HS1, or diversionary works associated with
the rail corridor, impacted on floodplain marginal
sequences on gravel surfaces or highs. At Swanscombe
Marsh the evidence consisted of two distinct groups of
material, the more substantial representing a Late Upper
Palaeolithic site of unknown extent but probably
representing single visit activity. By contrast the evidence
for Neolithic activity is probably lower intensity use of
the site but over a prolonged period of time. On
Rainham Marsh the small Early Neolithic flint scatter,
although apparently isolated and probably representing
a single knapping episode, is quite possibly associated
with more extensive occupation evidence recorded at the
nearby Brookway site on the higher terrace (Meddens
1996). At Tank Hill Road on Aveley Marsh a small
amount of material was recovered dating to the early
Post-glacial period, as well as the Neolithic and Early
Bronze Age attesting to occasional visits, but the major
phase of activity here is dated to the Late Mesolithic
period representing repeated and intensive use of the site
for the manufacture of microliths, microburins and
tranchet axes.

One of the key horizons associated with human
activity on the main Thames floodplain appeared to be
the interface between the underlying sands and gravels
and the overlying clay-silts or organic sediments
associated with the Holocene alluvial wedge. Thus
artefacts are resting on a surface that has been exposed
for a considerable duration since at least the Late
Pleistocene up until inundation has taken place across
the surface. Similar situations have also been
documented at Slade Green (Bates and Williamson
1995) and Erith (Bennell 1998). What remains unclear,
however, is the frequency with which artefacts occur on
the sand/gravel to alluvium interface. It is interesting to
note that this pattern is similar across the floodplain with
the exception of the Neolithic artefacts discovered at
Purfleet close to the mouth of the Mar Dyke by

Wilkinson and Murphy (1995) where a few artefacts
(possibly the result of specialist activity) were located in
the clay-silts immediately below the main peat
associated with the phase of estuary contraction.

Where significant exposures were observed, little or
no direct evidence for human activity was located along
the HS1 route on the Thames floodplain within the main
body of the thick floodplain peat sequences. This
includes geoarchaeological zones previously identified as
low, medium and high priority (Chap 6), for example,

. watching briefs on major diversionary works (eg,
the Goresbrook diversion and Lamsdon Road at
Rainham Creek, Chap 8);

. watching briefs on deep pipeline excavations at
road, rail, watercourse and drainage ditch
locations from Ripple Lane to Mar Dyke (open
cut trenches, cofferdams and caisson chambers)

. archaeological evaluation trenching (eg,
Goresbrook, Chap 8; Rainham Marsh, Chap 9);
. where large transects of the alluvial corridor have

been impacted on by the construction of the
tunnel approaches (eg, Ripple Lane Portal, Chap
8; the Thames River Crossing at Swanscombe,
Chap 11).

This is an important observation because of the
extensive nature of the works associated with HS1. No
evidence for timber structures (eg, trackways, jetties,
bridges) or structural remains associated with
permanency was detected in the study at any of the
locations examined in the main Thames floodplain area.
This is perhaps surprising as Bronze Age timber
structures have been recorded at several sites in the East
London area. Many of these structures commonly occur
towards the top of the peat sequences abutting areas of
higher ground, often in tributary locations such as the
River Roding (eg, Stafford er al 2012, fig 10.3; Carew
2009; Meddens 1996). The absence of similar structures
over the HS1 route corridor between the River Roding
and Mar Dyke might indicate differential use of the
floodplain in the later prehistoric period, where contrasts
exist between that part of the floodplain associated with
trackways and that part without (see Meddens er al
2012, 149). Although this pattern may, in part, reflect
the extent and level of archaeological visibility along this
part of the route, especially for the more deeply buried
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Figure 91 Summary distribution of sequence duration and associated archaeological and human proxy records for key

sites and interventions along the route corridor

sequences, it should be noted the upper part of the peat
was frequently exposed during the watching brief on
service diversions across Dagenham and Hornchurch
(Mudlands and Rainham Creek); Rainham Wennington
and Aveley Marshes (Chaps 8-10). Here, the excavation
of ¢ 5.2km of open pipe trench, essentially a linear
transect running parallel to the terrace edge, was
monitored by a team of archaeologists continually over a
period of two years. Trenches were entered frequently in
order to carefully inspect the deposits for artefactual and
structural remains, as well as for sediment recording and
sampling by a geoarchaeologist. The peat often
contained large quantities of wood which was
consistently checked for evidence of wood working. On
occasion, where natural accumulations of wood
appeared to resemble some form of linear structure, an
ancient wood-working specialist (Damian Goodburn)
visited the site to confirm the accumulation to be of
natural origin. Exposure of the more deeply buried
peat sequences was less frequent but was monitored
during the numerous deep excavations at road,
rail, watercourse and drainage ditch crossings (see
28.800km, Wennington Marsh, Fig 49).

In contrast to the HS1 route across the main Thames
floodplain, investigations in the Ebbsfleet Valley
recorded prehistoric material within the alluvial stack.
Here, the complex and shifting ecotonal zones of the
wetland margins appear to have been a focus of activity
during the prehistoric period. The evidence includes a
section of a possible Late Neolithic trackway found
within the peat during the STDR-4 works, discrete
concentrations of coppiced roundwood within the upper
part of the main peat body, and in one case a wattle
hurdle that was laid down on the peat surface during a
period of rising water tables. Radiocarbon dating
suggests these concentrations could be contemporary
and appear to follow an alignment along the wetland
edge during the Middle Bronze Age. A double row of
substantial timber piles dating to the Middle Bronze Age
were also recorded that may represent the remains of a
timber walkway or footbridge traversing a channel. The
concentrations of activity may simply be a reflection of
the extensive construction impacts and consequently
larger scale intensive investigations carried out here (it is
perhaps notable a number of the Bronze Age wooden
structures were recorded under general watching brief
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Figure 92 Inferred environments of deposition for selected sequences across the study area

conditions suggesting visibility was sufficient in this case
to positively identify such remains). However, it is also
clear the unique topography of the valley exerted a huge
influence over patterns of sedimentation, hydrological
and vegetation successions as well as preservation
environments. It might, however, be that the valley was a
focal point for activity (a feature that is certainly the case
with the establishment of ritual activities at Springhead
in the Late Iron Age and Roman periods, Andrews
et al 2011a).

In addition to direct evidence for human activity,
proxy records have been identified in the
palacoenvironmental record at a number of sites. At the
Thames River Crossing microscopic charcoal at two
horizons in the sequence indicate the possible impact of
human activity in the environment that may have been
associated with vegetation change and either temporary
openings in the forest or more prolonged clearance.
Similar evidence, as well as a horizon with burnt flint,
was discovered at Temple Mills. It is noticeable that a
number of sites contain evidence for elevated levels of
charcoal in the Late Mesolithic (Fig 91) as well as in the
Neolithic period.

Recent Archaeology and the Near Surface
Zone of the Alluvium

Most of the sites investigated in this study, apart from
the Ebbsfleet Valley, produced little archaeological
evidence for the later prehistoric and historical periods
and this is probably a reflection of the low level, seasonal
use of the floodplain areas during these periods. Roman
activity was detected on Rainham Marsh in the form of
an assemblage of redeposited pottery and faunal remains
associated with channel deposits. This material probably
represents a dump deposit associated with more
permanent settlement on the higher drier ground. On
Wennington Marsh there is evidence of episodic,
probably seasonal, occupation occurring during the
medieval period possibly associated with a period of
marsh reclamation.

Again the paucity of information from this study
contrasts with that from Ebbsfleet where Roman activity
is well established in the form of farming and brewing
activities associated with the Northfleet villa as well as
constructions associated with a waterfront. Saxon
occupation is attested to be a series of sunken featured
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buildings while within the alluvium is the remains of a
unique tidal mill (Andrews ez al 2011a). Without a doubt
the abundance of occupation evidence from the Roman
and Saxon periods within the Ebbsfleet is in part a
function of the ritual activities at Springhead and the
urban settlement that grew up around the springs.

Landscape Heterogeneity and
Development

Sequences impacted and recorded during the project
typically conform to the well-known lithologies and
stratigraphies previously documented by Devoy (1977;
1979), Long er al (2000), Corcoran er al 2011, Powell
2012 and others. These are summarised in Fig 92.
However, it is clear from other studies that the nature of
the alluvial stack at different locations in the estuary
(including the Medway) varies across space (Fig 93,
see Fig 94 for profile locations). Devoy himself noted
that the peats become less persistent east of Tilbury
(Devoy 1977; 1979). This indicates that consideration
needs to be given on a site by site basis to the nature of
the sequences and their environmental and
archaeological relevance.

The evidence gathered at the different locations
(Table 76 and Table 77) indicates that, in addition to the
well-described alder carr and reedswamp wetland
sequences associated with the major peat units of the
floodplain, a number of other environments of
deposition can be identified within the rivers entering
the Thames Estuary. The biological characteristics of
these depositional environments in the floodplain vary
but the lithologies are strikingly similar (at least in the
field situation) and, consequently, have rarely been
examined and recorded in detail; particularly where
there remains a general perception that the grey clay-
silts are of low archaeological potential. Comparison
with data gathered from elsewhere within the Thames
Estuary (Fig 94) downstream of the Thames River
Crossing (eg, at Shellhaven and within the Medway
Estuary at Grain (7able 76) and the Medway Tunnel
(Table 77) is interesting. During the HS1 works it has
been found that clear differences in the nature of the
environments of deposition of minerogenic sediments
occur across space and also within a single sequence
above and below the main mid-Holocene peat (estuary
contraction phase). At the Thames River Crossing this
difference is between mudflats below and saltmarsh
above the peat. At other locations (Shellhaven/Medway
Tunnel) the difference is more marked with mudflats
characterised by access to marine waters below and
saltmarsh above the main peat units. Furthermore,
within the Medway system tidal river sequences are
present at depth within the floodplain close to the Isle of
Grain; this represents a facies as yet unidentified in the
Thames. This evidence suggests that heterogeneity
within the floodplain is common and that factors such as
proximity to the active channels as well as the relative
balance between sediment input and sea-level change
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are important. For example, at the Thames River
Crossing it appears likely that the development of
mudflats following initial flooding of the topographic
template gradually gave way to saltmarsh development
just prior to contraction of the estuary. Here this shift may
well be a function of a near balance of sedimentation rates
and change in sea-level. Comparison with other areas of
the estuary such as Shellhaven/Medway Tunnel), in which
marine access to the mudflats was maintained, suggests
flooding and deepening of the waters in the estuary may
initially have outpaced the ability of the system to infill the
basin. The differing interpretations of these signals raise
important questions about the precise nature of local
palaeogeography, the nature and position of intertidal
zones at different times and the distribution of resources
in this patchwork environment. This not only influences
how we think about resource distribution across such
patchwork environments but also communication
pathways through this landscape. At present such issues
have rarely been articulated in the context of the later
prehistory of the Thames Estuary area.

The dating of the sequences (Figs 95 and 96) is also
significant. Although the data conform to the broad
model suggested by Long ez a/ (2000) and Bates and
Whittaker (2004), data collected from the HS1 scheme
suggest that onset and cessation of peat formation
(indicated at a single site in Figure 95 as joined start and
end dates for peat formation) varies along the route
corridor. Thus, although there is a trend downstream
to younger dates for onset of peat formation after
6000 BP, there is considerable variation that is a result of
the nature of the topographic template onto which peat
has grown.

Processes of Change in the Floodplain

The processes associated with the evolution of the
floodplain have, for many years, been driven by the
desire to understand regional vegetation changes and the
impact, or nature, of sea-level change in terms of
transgressions and regressions across the floodplain
surface. This has resulted in a tendency to examine
sequence and change at an individual site in terms of
considering the landscape at the semi-regional scale;
where study at a local level has occurred (eg, Sidell
2003), the focus has tended to be on the process of sea-
level change but where this might have an effect on tidal
regime, etc. Until recently (eg, Powell 2012; Stafford
et al 2012; Carew et al 2009), the exception to this was
the work at Purfleet by Wilkinson and Murphy (1995).
It is becoming increasingly apparent that, in order to
understand human behaviour and, indeed, the reasons
for human activity at a particular point in the landscape
(or indeed their absence at other locations), more local
environmental reconstructions are required that focus
on spatial variation in the depositional environment. In
this study we have attempted to shift the focus of
attention towards the local scale rather than pursuing the
well-trodden path utilising the vegetation record to
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examine the regional signals. In particular, this has
focused attention on change in the floodplain with
reference to shifts in depositional environment as
recorded in sedimentary facies. In other words careful
examination of the boundaries between specific units
has been undertaken in some cases in order to attempt
to document change across that boundary (eg, BH3751
and BH3748 at the Thames River Crossing
(Swanscombe), Chap 11). Such an approach is entirely
justified, even where artefacts are absent, if we accept the
premise that it is likely to be spatial heterogeneity in
vegetation, terrain, etc, that significantly influences
human behaviour in the landscape (or allows humans
the possibility to make decisions about what they are
going to do where). The use of this argument is one
that is commonly assumed but rarely articulated and is
often the basis for justification of investigation of
Pleistocene age sites within the framework of
developer-led archaeological investigations (Bates and
Wenban-Smith 2011).

At the Thames River Crossing, sequences were
examined in order to better understand the changes
associated with initial flooding of the topographic
template and establishment of the tidal mudflat regime
as well as the subsequent transformation to alder carr
associated with the mid-Holocene phase of estuarine
contraction (sensu Long et al 2000). The shift from
estuarine to fresh water within the phase of estuary
contraction is of considerable potential significance
because it falls around about the time in which the
transition from Mesolithic to Neolithic occupation of
southern England occurs and hence the context and
landscape setting for the earliest Neolithic in the estuary
is framed by this event. The progressive shift, as
evidenced in the diatom and foraminifera/ostracod
record up-profile, from tidal mudflats to mid- and high
saltmarsh, within the minerogenic sediment sequence is
strong evidence for relative shallowing water depths and
the progressive shift towards the river of the intertidal
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zone (or the progressive creep of fresh water wetlands in
a seaward direction) during the Late Mesolithic. The
sudden shift to organic sedimentation at the top of the
minerogenic requires explanation in order to consider the
significance of the transformation. The progressive shift
to environments of deposition higher in the tidal envelope
(ie, up sequence in BH3751) might indicate that a tidal
or fresh water reedswamp should precede the
development of an alder carr wetland (as seen in reverse
at the top of the main peat deposit). This is not the case
here (and at many locations in the Thames) however and,
consequently, conditions must have switched quite
rapidly towards those suitable for the growth of trees
associated with alder carr following the phase of upper
saltmarsh development. The concept of a progressive
spread of alder carr conditions across the saltmarsh
surface suggests unusual conditions pertaining within the
estuary for a time. An alternative scenario, based on the
evidence from Purfleet (Wilkinson and Murphy 1995),
was also examined where the possibility of drying of the
saltmarsh surface was considered prior to a return to
wetter conditions associated with inundation and
formation of alder carr. No evidence was present at the
top of the minerogenic sequence for weathering or soil
ripening and consequently a phase of emergence of the
former saltmarsh surface does not appear to have
occurred prior to colonisation by alder carr.

Within the peats the transition towards the phase of
estuary re-expansion appears to be associated with the
presence of a minerogenic horizon within the peat
sequence that indicates a local temporary flooding event.
Microfossil data from this organic clay indicate this was
probably brackish in nature. This brackish incursion
appears to have been of limited duration and its extent,
beyond the limits of the Thames River Crossing site,
remain to be determined. However, a return to peat
formation under freshwater reedswamp subsequently
occurred prior to the gradual expansion of the estuary
again perhaps in the Middle-Late Bronze Age (Fig 95).
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Conclusions

The results of the investigation of the archaeology of the
HS1 route corridor through the Thames alluvium are
significant, not only because of the direct results of the
field and laboratory investigations, but also in terms of
the success of the project in predicting and identifying
the location of areas of human activity within the route
corridor. The corollary, the identification of those areas
in which human activity did not occur, was also, to an
extent, a success within the project context. In general
the most detailed investigations were undertaken where
the direct impact from construction was greatest, in
zones where archaeological potential was considered
high and confirmed through preliminary field
investigations (eg, Tank Hill Road, Thames Crossing and
Ebbsfleet). However, field evaluations (eg, Goresbrook,
Rainham and Wennington Marshes) and watching briefs
were also carried out in lower priority zones and the
results proved either negative or the archaeology
recorded was relatively insubstantial. Success within the
project was also based and assessed through minimising
the risk and impact to the engineering programme and
schedule of works.

In all cases the results of the investigation appear to
have been positive and beneficial with respect to locating
and mitigating archaeology. Furthermore, the
investigations had little impact on the engineering
programme as all aspects of the work were carefully
arranged within the overall programme of works. As a
result, it is felt that the methods and approaches to the
investigation provide a suitable framework for future
projects, particularly large-scale infrastructure projects,
where management issues are paramount and where a
successful project design will be sensitive, not only to the
archaeology, but also the engineering and cost
limitations. Indeed, the common goal of archaeology
and geotechnical ground investigation is to identify the
nature of the sub-surface conditions to ensure that
adequate provision is put in place at an early stage in the
project.A geoarchaeological approach at an early stage in
the construction programme, where direct involvement
with the geotechnical team can inform both parties on
the nature of ground conditions, was fundamental to
success on this part of the route corridor. It should be
remembered that the very detailed nature of
archaeological investigations can place an archaeological
team in a position of holding significant information on
ground conditions, at a level of detail rarely available to
the geotechnical teams on a project.

Archaeology and the HS| Corridor

The phased approach to evaluating the archaeological
resource, where the distribution of sites was buried
beneath significant depths of alluvium, allowed the
response to evaluation and mitigation to be both
appropriate and justified. The weakness of the adopted
methodology lies principally in the difficulties in
operating within an environment of deep alluvial
stratigraphy in which, without costly and time-
consuming trenching impacts on our ability to
adequately assess the danger to archaeology buried at
depth. A second weakness is also inherent in the strategy
of rapid assessment of samples and inadequate ‘thought
time’ between stages. This is, however, a minor criticism
of the approach given the nature of the project. With the
exception of the works at Thames River Crossing
(Swanscombe), the location and nature of the
investigation strategy was entirely dictated by the
location and nature of the impact. The strategy adopted
to investigate the route corridor focused on the likely
archaeological signatures and proxy records as they
overlapped with a range of engineering impacts.

The ephemeral nature of the archaeological signal
(predominantly prehistoric in character), as single
artefacts and low density scatters lying within
sedimentary units, or more substantial remains resting
on buried surfaces (eg, at Tank Hill Road), made its
identification unlikely prior to intrusive ground works.
In many cases, only a reactive response to the watching
brief was possible. Furthermore the geoarchaeological
approach was vital for assessing significance of single or
low numbers of artefacts as potential indicators of
significant human activity. For example, the discovery of
a single artefact in a test pit where the artefact lay on a
boundary interpreted as representing a former
landsurface was given higher significance than a similar
artefact lying within a sedimentary context. This
contextualisation of the archaeology was facilitated
through the early common goal of both the geotechnical
engineering side of the project and the geoarchaeological
approach:

1. Where the understanding of the landscape at a
site specific scale was fundamental.
2. Where this scale of investigation was nested

within a hierarchical framework of the regional
geology and environment.
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3. Where factors such as slope aspect and bedrock
geology adjacent to the route corridor may have a
profound influence on the nature of processes
operating within the route corridor.

For the geotechnical engineers this was necessary in
order to design the structure of the route corridor, where
it was realised that mapping of the route and its
surroundings were paramount to a complete
understanding of the likely geomorphological history.
For the archaeologists this was significant in order to
understand the reasons why a particular site may have
been occupied (at a regional scale) as well as
understanding site formation and transformation
processes (at a local scale).

However, it was not only the remains that were
discovered, but also those that were absent, that is an
important outcome of the project and of significance to
our understanding of the regional occupation of the
Lower Thames Valley. The ability to survey and monitor
excavations across a broad transect of the floodplain
provides  support to  previous notions  of
presence/absence within the landscape in terms of sites
etc. For example, previous surveys of the floodplain have
been relatively limited in scope and where detailed
investigation has been undertaken it has been typically
restricted to expensive cofferdams or remote
investigations (through the application of boreholes),
without recourse to ascertaining whether or not
archaeological evidence 1is associated with such
sequences. The abundance of archaeological evidence
from Ebbsfleet, as well as that of parts of the north bank
associated with trackways, contrasts with the paucity of
evidence along the HS1 route on the main Thames
floodplain. This suggests that use of the floodplain may
have varied and that places such as Ebbsfleet may
certainly have had some significance. It is also possible
that taphonomic processes operate differently in the
Ebbsfleet to that of the main Thames floodplain leading
to enhanced preservational potential. It is important that
these issues are considered in the future in order to aid
development control in the region.Currently responses
to development impact in alluvial corridor archaeology
may be predicated by experience within one area of the
floodplain, the results of which are subsequently rolled
out across wide tracts of floodplain, but without the
empirical data existing to validate such an approach.

Successes of the Project

The overall success of the project can be judged in a
number of ways, from both the perspective of increasing
our understanding of the evolution of the landscape, but
also in terms of testing models and criteria adopted in
order to develop a programme of works to investigate the
route corridor. The latter is, of course, of particular
interest to archaeological practitioners including the
curatorial services.
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Within the alluvial corridor of HS1 the
implementation of the project as designed (URN and
URS 1999) had two fundamental principles in order to
be judged a success:

1. That the archaeological resource was considered,
identified and mitigated in an appropriate way.
2. That the archaeological works did not impede the

development programme and cause unacceptable
delays to construction.

The evidence presented in this report has
demonstrated that the successful implementation of a
plan, against an archaeological model that predicted the
distribution of the archaeological resource along the
route corridor, was achieved. Radiocarbon dates from
contexts in which peat bottomed onto uncompressible
substrate (Fig 96) indicate that the age/depth model
used in the initial project design has been reinforced by
the findings of the study. Where the model predicted
high potential of archaeological remains, the purposive
field investigations produced evidence for human
activity (eg, at Tank Hill Road and the Thames River
Crossing (Swanscombe). By contrast, those areas of the
route corridor deemed of low or no potential did not
produce material, either during purposive site
investigation or through subsequent watching briefs. In
this case, the adopted programme of works was suitable
to address the issues that arose during construction.
Predicting the location of archaeological remains is
significant because of the way in which this will focus
attention on particular areas of the landscape in future
investigations along similar tracts of the landscape.
Hence, the discovery of nearly all major concentrations
of archaeology in association with floodplain edge
environments, topographic highs overlooking wetlands
and dryland/wetland interfaces, substantiated our
hypothesis, particularly where we were also able to view
those areas thought to be of low potential away (eg,
Ripple Lane Portal, Thames River Crossing
(Swanscombe).

The approach adopted also caused minimal delay to
construction because areas of high archaeological
potential were identified early in the development
programme and were flagged up for investigation. This
was particularly the case with Thames River Crossing
(Swanscombe), where a costly cofferdam was required in
order to allow excavation to take place to the depth at
which archaeology might be expected.

Lessons for the Future

It is clear from the strategy adopted that the designed
programme of works successfully integrated the
archaeological investigation within the design and build
framework of the HS1 construction. This worked well
because at all stages of the project the adopted strategy
was flexible enough to cope with changing engineering
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constraints and new opportunities for investigation
through the lifetime of the project. Commencing in 1994
the field time duration of 10 years or more from start to
finish was impacted on by new technologies and indeed
new insights regarding the nature of both natural
environmental change within the region as well as
human in the Thames Estuary and southern England
(Cotton and Field 2004). The success of the project
involved the implementation of a route-wide review of
the archaeological potential integrated with site by site
investigation of areas of impact. The basis for this
approach operated within a standardised, route-wide
approach to investigation but where an overview of the
context of all discoveries was maintained by participant
staff. This included adopting and managing the methods
and techniques used in a flexible fashion depending on
ground conditions and engineering necessities.
Furthermore a hierarchical framework was successfully
adopted where the methodology and results could
integrate with and be tested by further geotechnical
investigations, archaeological purposive investigations or
observations/recording made. The methods used
maximised information gain, minimised costs, and
specifically targeted information unavailable at the start
of the project (as required for evaluative purposes). This
was continued into the assessment phase of the project
where a shift from assessment to analysis was simplified
in order to reduce costs and reporting between stages.
Among the outcomes from the project a number of
issues have been forthcoming that perhaps should be
considered in the future:

1. Transitions. We have targeted transitions within
the floodplain for investigation here and these are
likely to have been important tipping points in the
landscape that would have impacted on human

activity significantly in the past. Further
investigation is needed of these at a site specific
scale in the future. Particular focus should be put
on the timing and speed of transitions as well as
the precise nature of those transitions.

Full sequence investigation. The variability in
environments of deposition associated with the
minerogenic sediments (typically clay/silts)
suggest that in order to consider resource
distribution within the estuary rather than
focusing on peat stratigraphies, full sequence
characterisation should routinely be undertaken.
Furthermore the demonstration that archaeology
is associated with a wide range of sediment
types rather than simply peats (Fig 10) reinforces
this approach.

Development control. The spatial variability in
evidence for human activity in the floodplain
appears to suggest that humans in the past were
using the floodplain in different ways at different
times. Consequently, our response to development
in different parts of the floodplain should vary. At
present models from localised areas are used to
inform strategies in other parts of the floodplain
which may not be justified. Further research into
spatial variability in human activity should be
undertaken to clarify these issues.

Methods and techniques. Some of the approaches
used in this study were novel within British
archaeology when implemented in the middle
1990s (eg, use of CPT data and some of the
geophysical techniques) but are now, if not
routinely used, at least available to projects. It is
important that new methods and techniques for
investigating the subsurface are adopted and
tested against future projects (eg, HS 2).






Appendix A

Radiocarbon Dating

The radiocarbon dating results referred to in this volume
are presented below. The dates were processed during
various stages of post-excavation assessment and analysis
between 2001 and 2007. Seeds or waterlogged wood were
the preferred material selected for dating, but in some
cases where preservation was poor a sample of bulk
sediment was submitted. The majority of the dates are
AMS measurements processed at the Rafter Radiocarbon
Laboratory, Institute of Geological and Nuclear Science,
New Zealand (NZA-), and the Leibniz-Laboratory for
Radiometric Dating and Isotope Research, Christian-
Albrechts-University of Kiel, Germany (KIA-). Some
dates, mainly in the Ebbsfleet Valley, were also processed
at Waikato Radiocarbon Dating Laboratory, New Zealand
(WK-), Beta Analytic Inc. Florida USA (Beta-) and the

Radiocarbon results from Temple Mills, Stratford

Scottish Universities Environmental Research Centre,
East Kilbride (SUERC-). Four of the dates are
radiometric measurements from bulk sediment or
waterlogged wood (denoted in the table *).

The radiocarbon results are quoted in accordance
with the international standard known as the Trondheim
convention (Stuiver and Kra 1986). They are
conventional radiocarbon ages, where 0 BP is the year
1950 (Stuiver and Polach 1977; Mook 1986). All dates
have been calibrated using datasets published by Reimer
et al (2004) and the computer program OxCal (v3.10)
(Bronk Ramsey 1995; 1998; 2001) with the end points
rounded out to 10 years. The calibrated date ranges
cited in the tables, as in the text, are those for 95.4%
(20) confidence.

Chainage/ Depth Sample Radiocarbon  §C Calibrated
No Trenchgno Sample no  Cxt no (mpOD) matel:-ial Lab code date (BP) (%) date (26
range)
1 4042TT 4201006/7 420003 +2.62 Phragmites KIA-24052 4610135 -24.57 3520-3130
australis stem cal BC
2 4042TT 4201006/7 420003 +2.49 Twig fragment NZA-30301 4589%30 -25.60  3500-3120
(indet.) cal BC
3 4042TT 4201006/7 420003 +2.29 Wood (indet.) NZA-30332 8865%30 -25.60  8220-7830
cal BC
4 4042TT 4201006/7 420003 +1.84 Phragmites KIA-24051 1030550 -28.35 10450-9850
australis stem cal BC
5 4044TT 441016 420004 +2.73 3 outer rings of ~ KIA-24588 3650%35 -31.91  2140-1920
mature wood cal BC
(indet.)
6 4044TT 441016 420004 +2.67 Horizontal root KIA-24589 3690%35 -26.67 2200-1960
(indet.) cal BC
7 4044TT 441016 420004 +2.39 Wood (indet.) KIA-24590 3980+30 -26.75  2580-2450
cal BC
8 4044TT 441016 420006 +2.22 Wood (indet.) KIA-24591 4435+40 -26.15  3330-2920
cal BC
Radiocarbon results from West Dagenham Marshes
Chainage/ Depth Sample Radiocarbon  §*C Calibrated
No Trenchgno Sample no Cxt no (mpOD) matel;i al Lab code date (BP) (%) date (26
range)
9 20.500km 1025 2043 -2.49 Roundwood NZA-28798 3952%35 -28.10 2570-2340
(Betula) cal BC
10 20.500km 1026 2044 -3.75 Peat NZA-28794 5773140 -28.70  4720-4520
cal BC
11 20.600km 1031 2061 -1.70 Seeds (Carex) NZA -28710 -413%30 -24.80 1952 cal AD

onwards
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Radiocarbon results from West Dagenham Marshes continued

. . 13 Calibrated
No gr:;:ﬁg:‘l) Sample no Cxt no g:lp(t)lll)) IS:;::::'IiZI Lab code dR:ttiu();z;)b on ?% OC) date (2¢
range)
12 20.600km 1033 2062 -3.38 Seeds (Rananculus NZA-28769 4841160 -26.00  3770-3380
ficaria) cal BC
13 3780TT 21 8004  -1.75 Peat WK-11595  3177+49 -27.70  1610-1310
cal BC
14 21.090km 123 105 -1.39 Seeds (Rubus, NZA-16262 227045 -27.64  410-200
Cirsium, Euonymus, cal BC
Ranunculus, Carex,
Eleocharis)
15  20.970km 273 126 -3.30 Seeds (Alnus) NZA-16263  4733+40 -24.68  3640-3490
cal BC
16 20.970km 275 128 -3.88 Roundwood NZA-16264 5751+40 -26.51  4710-4500
(Alnus) cal BC
Radiocarbon results from East Dagenham and Hornchurch Marshes
. . 13 Calibrated
No g::l:;:;g:(/) Sample no Cxt no gzp(t)hD) rs:::::gli‘;l Lab code dR:tcll(();;zg)b on ?% OC) date (2¢
range)
17 22.950km 289 199 -1.32 Seeds (Rubus, NZA-16265 4297+40 -29.38  3030-2870
Alnus, Rannunculus) cal BC
Radiocarbon results from Rainham and Wennington Marshes
. . 13 Calibrated
No ,(r:r:;gzg:(l) Sample no Cxt no grellgl;)) xsxf::nteli'lifal Lab code f::i“();;zg;) on ?% S date (20
range)
18 24.455km 253/256 193 -0.98 Seeds (Alnus, Urtica, NZA-16266 4601%40 -28.66  3520-3110
Rannunculus) cal BC
19  3972TT 129 5 -0.70  Peat WK-11596 2352 +46 -28.70  750-200
cal BC
20 3972TT 145 7 -0.93 Seeds and bud scale NZA-16267 3150%50 -29.65 1530-1300
(Rubus, Carex) cal BC
21 3972TT 137 9 -1.87 Seeds and catkin NZA-16268 3424140 -28.23 1880-1620
fragments (Alnus) cal BC
22 3972TT 112 13 -3.86 Seeds and cone axis NZA-16269 5378140 -26.36  4340-4050
(Alnus) cal BC
23 26.535km 372 234 -0.26 Charred cereal NZA-16270 766%40 -23.52 1180-1300
grains (undif.) cal AD
24 26.535km 369 236 -0.96  Seeds (Rannunculus) NZA-16271 2815%45 -26.63  1120-840
cal BC
25  26.800km 402 273 -3.20  Seeds and catkin NZA-16272  4171+45 -27.60  2890-2620
axis (Alnus) cal BC
26  27.460km 431 269 -0.47  Seeds (Potentilla NZA-16273 58440 -2731  1290-1420
patustris) cal AD
27 27.460km 429 271 -0.92  Seeds (Eleocharis, ~ NZA-16299 321740 -26.90  1610-1410
Carex) cal BC
Radiocarbon results from Aveley Marsh
. . Calibrated
No g:}:;:;g:(l) Sample no Cxt no grelp(t)}rl)) ftfaf?el:'liixl Lab code dR:t‘il(()]‘;zg)b o s8C (%0) date (26
range)
28 28.518km 530 375 -0.72 Roundwood (Alnus) NZA-27527 3090%30 -28.5 1430-1270
cal BC
29 28.518km 529 376 -1.25 Alnus cones NZA-27522 3601%30 -27.9 2040-1880
cal BC
30 28.518km 529 377 -1.48 Roundwood (indet.) NZA-27534 3629130 -29.9 2130-1900
cal BC
31  28.518km 528 378 -1.63 Roundwood (Alnus)  NZA-27625 3912140 -27.1 2560-2230

cal BC
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Radiocarbon results from Aveley Marsh continued
. . Calibrated
No gr:;:;g: ‘I) Sample no Cxtno 2;1?)111)) :f::::‘li:ll Lab code dR:iu()Ic;;f)b on siC (%o) date 2o
range)
32 28.518km 528 378 -1.88- Roundwood (indet) NZA-27528 390930 -28.8 2480-2290
1.91 cal BC
33 3084TT 8224 8450005  +0.15  Roundwood (indet) NZA-27551 375735 295 2290~ 2030
Gp 10004 cal BC
34 3984TT 8424 8450005 +0.02 Roundwood (indet.) NZA-27552 3572140 -28.2 2030-1770
Gp 10004 cal BC
Radiocarbon results from the Thames River Crossing, Thurrock
. . Calibrated
No gr:;:ﬁg:(l) :(z:mple Cxt no ](Zrelp(t)lll)) f:z::leli-li;l Lab code dR:i“()gg)b RO o) (%o0) date (20
range)
35  BH 3742 - - -1.66 Plantstem  KIA-14419  1970%30 -26.79 50 cal BC —
110 cal AD
36 BH 3742 - - -6.01 Roundwood KIA-14420  4115+30 -29.02 2870-2570
(Alnus) cal BC
37  BH 3742 - - -11.02 Roundwood KIA-14421 696040 -29.41 5980 5740
(Alnus) cal BC
Radiocarbon results from Thames River Crossing, Swanscombe
No gr:;:ﬁg:(l) :zmple Cxt no (Dr::p(t)lll)) Sample material Lab code dR:iJ((’;:;;’ on s1C (%o) 8&:’11:;1:;:;1 date
38 3880TT 17 38804 -1.95 Roundwood (indet.) NZA-29088 5004%40 -25.30 3950-3690
cal BC
39 3880TT 17 3880-4 -1.65  Roundwood (indet.) NZA-29087 470735 2620  3640-3370
cal BC
40  3880TT 2 3880-4 -0.75  Roundwood (indet.) NZA-29086  3372+35 -27.00 1750-1530
cal BC
41  3880TT 21 3880-4  -1.5 Bulk sediment NZA-29085 7112440 -30.50  6070-5900
cal BC
42 35.255km - 3 - Red deer antler NZA-28891  4948%30 -20.50  3790-3650
cal BC
43  BH3751 - - -0.20  Bulk sediment NZA-27529 4497430 27.80  3350-3090
cal BC
44  BH3751 - - -0.85  Seeds (Schoenoplectus NZA-27523  2891%30 -24.50 1210-970
lacustris/tabarnaemontani) cal BC
45 BH3751 - - 3.2to  Plantstem KIA-14422  3310#35  -25.46  1690-1500
-3.3 cal BC
46 BH3751 - - 381  Bulk peat NZA-27530 440230 28.10 32702910
cal BC
47 BH3751 - - -4.39  Phragmites stem NZA-27602  4655+30 2620  3520-3360
cal BC
48 BH3751 - - -4.63  Phragmites stem NZA-27636  5091%35 2520  3970-3790
cal BC
49  BH3751 - - 471 Phragmites stem NZA-27605 5244+35 2620 4230-3970
cal BC
50 BH3751 - - -4.97  Plant stem KIA-14478 509535 2548  3970-3790
cal BC
51 BH3751 - - -8.61  Roundwood (Betula) NZA-27603  6357%35 2820  5470-5220
cal BC
52 BH3751 - - -8.77  Plant stem KIA-14479 693535 25.88  5900-5730
cal BC
53  BH3751 - - -8.80  Phragmites stem NZA-27599  7669%50 -27.00  6610-6430
cal BC
54 BH3852 - - -6.61 Wood/seeds (indet.) KIA-14480 6325135 -26.98 5380-5210
cal BC
55 BH 3862 - - -3.53to0 Wood (indet.) KIA-14481 5035135 -29.63 3950-3710
-3.63 cal BC
56 BH 3864 - - -2.68 Corylus nutshell KIA-14882 533045 -29.54 4330-4040

cal BC
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Radiocarbon results from the Ebbsfleet Valley

Thames Holocene

. . Calibrated
No —(rll‘l:‘ll::g:(l) Sample no Cxt no Esp(t)l;)) Sample material Lab code dR:t(iul);clz)xrbon 813C (%o0) date 20
range)
EBBS97
57 BH5 - - -4.37 Roundwood (indet.) Beta-108111 577060 -28.3 4730-4490
cal BC
58 BH9 - - -2.66 Roundwood (indet.) Beta-108112 5260160* -28.3 4240-3960
cal BC
59 BHI11 - - -6.18 to  Charred Corylus Beta-108113 6420160 -25.5 5490-5310
-6.23 nutshell cal BC
60 Tr2 - 211 3.80/ Corylus nutshell Beta-108114 4480%40 -28.9 3350-3020
0.40 cal BC
STDR4
61 BH7 Core 3 - +0.88 Sambucus seeds NZA-28620 -25.3 710-940
cal AD
62 BH7 Core 13 - -2.38 Carduus/Cirsium sp. NZA-28973 352730 -27.2 1940-1750
seed cal BC
63 BH7 Core 15 - -2.86 Rubus sp. seed NZA-28971 383650 -27.0 2470-2140
cal BC
64 BH7 Core 17 - -3.36 Alnus glutinosa twig NZA-28869 4448%30 -29.2 3340-2940
cal BC
65 BH7 Core 17 - -3.79 Alnus glutinosa mature  NZA-28867 4820%25 -23.0 3700-3520
wood, outer rings cal BC
66 BH7 Core 21 - -4.68 2 Alnus glutinosa seeds NZA-28972 5263155 -27.2 4240-3970
cal BC
67 BH7 Core 21 - -4.94 3 Alnus glutinosa seeds NZA-28974 5464135 -26.6 4370-4240
cal BC
68 BH7 Core 25 - -6.30 to  Bulk sediment WK-8801 6340£80* -28.6 5480-5070
-6.39 cal BC
69 BH7 Core 27 - -6.73 Bulk sediment NZA-28766 9122%55 -30.3 8540-8240
cal BC
70 BHS8 - - -6.34 to  Bulk sediment WK-8802 5880%60* - 4910-4580
-6.43 cal BC
71 Tr9 103 910 +0.72 Bulk sediment SUERC-16657 1290%35 -28.2 650-810
(GU-16003) cal AD
72 Tro 104 912 +0.33 Bulk sediment SUERC-16658 1740%35 -28.4 220-410 AD
(GU-16004)
73 Tr9 104 914 +0.04 Bulk sediment SUERC-16659 3840+%35 -27.2 2460-2200
(GU-16005) cal BC
74 Tr9 105 916 -0.03 Bulk sediment SUERC-16660 2605%35 -28.7 840-590
(GU-16006) cal BC
75  Tr9 105 916 -0.31 Bulk sediment SUERC-16661 2820%35 -28.1 1120-890
(GU-16007) cal BC
76  Tro 105 918 -0.58 Bulk sediment SUERC-16662 3725%35 -26.7 2280-2020
(GU-16008) cal BC
77  Tro9 107 934 -1.89 Alnus glutinosa NZA-29077 4663135 -27.7 3620-3360
roundwood cal BC
78 Tr9 107 934 -2.32 Alnus glutinosa NZA-29080 4926135 -27.8 3780-3640
roundwood BC
79 Trll 1119 Waterlogged roundwood WK-8799 4730170 * -28.4 3640-3360
from peat around cal BC
Ebbsfleet Ware pot
80 Tr11 Vesl 1119 Charred residue from  NZA- 29079 4723135 -26.1 3640-3370
Ebbsfleet Ware pot cal BC
81 Trl11 1119 Waterlogged Corylus WK-8800 4696%75 -28.6 3650-3340
nutshell from peat cal BC
around Ebbsfleet
Ware pot
82 Trll Ves2 1119 Charred residue from  NZA- 29155 4547%35 -28.5 3370-3100
Ebbsfleet Ware pot cal BC

* Radiometric measurements from bulk sediment or waterlogged wood
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Radiocarbon results from the Ebbsfleet Valley continued

. Calibrated
Chainage/ Depth . Radiocarbon _; .
No Trench no Sample no Cxt no (m OD) Sample material Lab code date BP 8°C (%0) date (26
range)
83 Areal - 1071 - Roundwood SUERC-19949 261530 -26.4 835-765
(cf Frangula alnus) cal BC
84  Areal - 1012 - Cattle femur SUERC-19947 2385%30 -21.8 730-390
cal BC
85 Area4 - Str 4027 -0.59 Alnus glutinosa, SUERC-19950 412030 -27.9 2870-2570
(4033) waterlogged roundwood (GU-17164) cal BC
86  Area4 432 4043 -2.19 Corylus nutshell NZA-29247 4945435 -23.6 3800-3650
cal BC
87 Area 4 491 4053 -2.24 Corylus charred nutshell NZA-29246 5405%35 -24.3 4350-4070
cal BC
ARCERCO01
88 - 134 466 - Prunus sp. roundwood NZA-28445 3379135 -25.8 1760-1530
charcoal cal BC
ARCEBBO01
89 - 11153 15086 - Cremated human bone NZA-28208 3113130 -22.0 1450-1300
cal BC
ARC342W 02
90 - - 246 - Quercus sp. waterlogged NZA- 28703 3055%30 -25.9 1410-1220
wooden pile tip, mature cal BC

outer rings
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Appendix B Soil Micromorphology Tables
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Appendix B Soil Micromorphology Tables
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Appendix B Soil Micromorphology Tables
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Appendix B Soil Micromorphology Tables
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Bulk analysis
¢ Tbl] '7’\ . ~
2 s y & g
& £ g & &
1 1 1 1 1
4 4 4 8 3 ~ 7
- - ] 7] 5] 7] 5] = 2 a2
i 2 % % % i i 4 2 £
. (=] " I3
Wennington g 5 _g _g _g _g -g 2 : :
Marsh Q s [» [» [» A A N R R
26.535km 234 3.85 0.554 0.212 0.766 72.3 27.7 14.6 617 2.37
: 235 3.30 0.621 0.189 0.810 76.7 23.3 14.6 847 1.72
27 460km 269 15.9 0.667 0.311 0.978 68.2 31.8 7.40 885 0.836
’ 270 4.32 0.493 0.197 0.690 71.4 28.6 12.7 842 1.51




Appendix C
Tables

Table 8 Route corridor Windows and Zone descriptors

Window

Chainages
(km)

Zones

Zone distances

(km)

Description

Priority

17.3-18.92

T1

T2

T3

17.3-17.66

17.66-18.04

18.04-19.06

This zone is characterised by thin alluvial sequences of Holocene
clay-silts and peats overlying the Pleistocene gravels at datums of
¢-1.5m OD

This zone is characterised by a steep descent in the rockhead datums
from ¢ -5.0m OD to ¢ -9.0m OD and a corresponding, although less
marked, decrease in the elevation of the upper surface of the
Pleistocene sands and gravels. Holocene sediments consist of peat
immediately overlying the Pleistocene sediments and a thin sequence of
clay-silts above the peat. Holocene sediments are thicker than that
within Zone T'1

This zone, which extends into Window 7, is characterised by rockhead
datums of -9.0m OD with the upper surface of the Pleistocene deposits
typically resting at -4.0m OD. Holocene sediments consist of thick
sequences of peats, above a thin minerogenic basal unit, and a thick
cover of clay-silts. Only at 18.287km does a second peat appear in the
sequence. Some lateral variability in sequence type is noted particularly
where organic silts replace peats at about 18.6km

Medium

Low

Low

18.92-21.40

T3
T4

T5

T6

T7

18.04-19.06
19.06-19.83

19.83-19.94

19.94-20.75

20.75-21.65

As above

This zone contains Pleistocene gravels resting on bedrock between
-9.0m and -10.0m OD, with upper surface datums for the gravels
between -4.5m and -6.0m OD. The upper surface of the gravels
undulates with a major topographic low (possibly marking the position
of a former floodplain channel tributary) at 19.325km. A major peat
unit extends across this zone between -0.5m and -4.0m OD. Upper and
lower contacts appear to dip gently from west to east along route
corridor. Thin basal minerogenic deposits exist below the peat with
coarser grained elements (including gravels and silts) in association with
the low described at 19.325km (strengthening arguments suggesting
this may represent the course of a floodplain tributary)

This zone is defined by the sharp rise in the upper surface of the
Pleistocene gravels from -6.0m OD to -3.5m OD. Peats exist
immediately above the gravel surface here. The rockhead datum shows
no comparable rise

Rockhead datums lie below -10.0m OD. The upper surface of the
gravels dips gently eastwards from ¢ -3.5m OD to in excess of -4.0m
OD. Peat units, comparable in elevation to those in Zone 5, exist and
dip towards the east following the underlying gravel contours. Thin
clay-silt and sand units underlie the peat. Typically made ground
extends from the ground surface to the top of the peat through much of
this area

This zone shows a dip in rockhead datums from -10.5m OD to -12.0m
OD. A similar dip is noted in the gravel surface. Peat units exist in the
western part of this zone but are replaced eastwards by organic silts.
Sediments underlying the peat consist of sands or clay-silts

Low

Low

Medium

Low

Low

21.40-24.39

T7
T8

20.75-21.65
21.65-22.06

As above

Rockhead datums lie at -10.0m OD with the upper gravel contact at
¢ -4m OD. Internal variation is noted within the gravel where sand
bodies exist within the gravel at 22km. This may indicate the presence
of a major relict channel within the sequence. A thin peat/organic silt
directly overlies the gravels. Thick sequences of made ground exist at
this point in the route corridor

Low

Low
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Window

Chainages
(km)

Zones

Zone distances
(km)

Description

Priority

T9

T10

T11

T12

T13

22.06-22.73

22.73-23.03

23.03-23.46

23.46-24.13

24.13-24.73

Rockhead datums vary through this zone from -13.0m OD to -11.0m
OD. The upper surface of the Pleistocene deposits undulate and
fluctuate between -6.0m OD and -4.0m OD. Considerable internal
variation in grain size of sediments exists within the gravel body. This
may indicate channel activity within the depositional episode
responsible for gravel sequence accumulation. Holocene sediments
consist of a major peat unit between -2.0m OD and -4.0m OD. The
peat is underlain by organic silts and clays. Organic silts and clays
overlie the peat. Made ground exists along the length of the route
corridor

Rockhead datums lie at about -11.0m OD. The upper surface of the
gravel extends to ¢ -3.0m OD. Considerable grain size variation exists
within the sand and gravel body. Holocene peats immediately overlie
the Pleistocene deposits at about 22.9km. At this point two peat units
are noted to exist, extending upwards to datums of ¢ 1.5m OD

Rockhead datums obtain maximum depths of -14.0m OD in this area.
The upper surface of the gravels outcrops at ¢ -5.0m OD. Holocene
sediments consist of silts overlain by peats, capped by clay-silts

This zone corresponds with the Rainham Wharf area. Rockhead datums
vary from -14.0m OD to -6.0m OD at the eastern end of the route
corridor. Marked variation in the elevation of the upper surface of the
gravels is also noted with rapidly changing topographic variation at
23.8km and 24km. These gravels thin rapidly to the east

Rockhead datums are unknown for this zone as boreholes only
penetrated the upper surface of the Pleistocene sequences. The base of
the Holocene sequences lies at -7.0m OD within this zone. Holocene
sediments consist of a thin sequence of sand, silts and clays overlain by
a thin peat unit at ¢ -6.0m OD. A major peat unit exists at the eastern
end of this zone, but to the west only clay-silts exist

Low

High

Low

24.39-27.78

T13
T14

T15

24.13-24.73
24.73-26.05

26.05-28.00

As above

Within this zone rockhead datums dip from -10.0m OD to -14.0m OD.
The upper surface of the Pleistocene deposits undulate and show
considerable topographic variation from -5.0m OD to -8.5m OD and
attain maximum elevations at 25.750km. Holocene sediments consist of
a major peat unit between -2.0m OD and ¢ -5.0m OD. In places this
peat subdivides into three units. A basal organic unit resting at ¢ -7.0m
OD exists at the eastern end of the zone resting directly on the
Pleistocene surface. Clay-silts and silts with some organic material both
overlie and underlie these peat units

Rockhead datums within this zone are typically between -13.0m OD
and -17.0m OD. The upper surface of the gravels lies below -10.0m
OD. Peat units within this area lie between -2.0m OD and -5.0m OD
and overlie a thick sequence of organic and inorganic silts across much
of the zone. Thick sand sequences are noted at the 26.5km mark. These
sands may mark the position of an active channel within the floodplain
through much of the Holocene. Inorganic silts cap the sequence

Low

10

27.78-28.93

T15
T16

T17

26.05-28.00
28.00-28.20

28.20-28.93

As above

Rockhead datums rest at ¢ -5.0m OD. The rockhead is overlain by
sediments interpreted in the borehole logs as Head units. Head deposits
lie below approximately 4m of sand and gravel with an upper contact
with the overlying made ground at ¢ 1.0m OD. These deposits are
thought to be floodplain remnants of older Pleistocene sediments
isolated as ‘islands’ within the floodplain. No Holocene sediments exist
within this zone

Rockhead datums within this zone dip from -5.0m OD to -10.0m OD
at 28.6km before rising steeply to -2.0m OD at the eastern end. This
surface is overlain by a complex of different sediments varyingly
described as Head deposits, gravels and sands. These deposits are
considered to represent a complex of probable Late Pleistocene
periglacial solifluction deposits and interbedded fluvial sequences. The
Pleistocene sediments are overlain by Holocene deposits probably
infilling the valley of the Mar Dyke. Complex lateral variation in facies
is to be expected where the Mar Dyke was discharging into the Thames
system. This complexity is revealed in the cross profile

Low
High

Medium
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Chainages

Window (km)

Zones

Zone distances
(km)

Description

Priority

11 30.50-33.15 T18

T19

T20

T21

T22

T23

30.50-31.00

31.00-31.50

31.50-32.25

32.25-32.85

32.85-33.25

33.25-34.10

Rockhead datums dip steeply from north to south in this zone dipping
from 9.0m OD to -13.0m OD. Pleistocene gravels overlying bedrock
only occur in two locations to the north between datums of 2.0m OD
and 4.0m OD around 30.6km and at the southern end of the zone
between -13.0m OD and -8.0m OD. Holocene sediments are noted to
be present thinning and disappearing northwards against the rising
chalk bedrock. Two peat units are present that consist of a basal peat at
-8.0m OD overlying the basal gravels and a thicker, higher peat
between -1.0m OD and -5.0m OD clay-silt units occur above and
below the main (upper) peat unit

Rockhead datums lie at about -15.0m OD and the upper surface of the
gravels rests at -9.0m OD. Holocene clay silts with organic inclusions
overlie the gravel. Thick sequences of made ground cap the sequence.
Made ground may have removed any traces of peat in this area

Within this zone rockhead contours descend to ¢ -16.0m OD. This
reflects a similar dip to the upper surface of the Pleistocene deposits.
These deposits contain substantial thicknesses of sand possibly
indicative of a former, sand filled, channel through the floodplain.
Holocene sediments overlie the basal gravels between -9.0m OD and
-10.0m OD. Two peat complexes are present within the Holocene
stack. The lower complex typically lies between -8.0m OD and -9.0m
OD. These peats overlie thin organic silt units. The uppermost peat is
of considerable thickness and lies between -1.0m OD and -5.0m OD.
Organic silts are present between the two peat units. Made ground rests
directly on the surface of the upper peat in most cases

Rockhead datums lie at about -16.0m OD and the upper surface of the
gravels exist at -9.0m OD. Holocene clay silts with organic inclusions
overlie the gravel. The lowermost peat seen in Zone T20 is only present
at the northern end of this zone. The upper peat seen in Zone T20 peat
is of considerable thickness and lies between -1.0m OD and -5.0m OD.
Thick sequences of made ground cap the sequence

Rockhead datums vary between -17.0m OD and -15.0m OD. This
trend is mirrored by a similar rise in the upper surface of the gravels
where elevations between -11.0m OD and -10.0m OD are attained.
Holocene sediments overlie the basal gravels and two peat complexes
are present within the Holocene stack. The lower complex typically lies
between -9.0m OD and -10.0m OD. These peats overlie thin organic
silt units or rest directly on the underlying gravels. The uppermost peat
is of considerable thickness and lies between -1.0m OD and -7.0m OD.
In places this peat may be divided into various sub-units. Organic silts
are present between the two peat units. Made ground exists through
much of this zone

This zone corresponds with the modern position of the Thames
channel. Rockhead datums vary between -17.0m OD and -15.0m OD.
Similar trends in the elevation of the upper surface of the gravels have
been noted. Some variation in the nature of the gravel sequences is
noted to the south of the main channel. At 34.0km organic sediments
have been noted within the gravels. Within this zone beneath the
modern Thames channel, it is likely that sequence truncation has taken
place. Holocene sediments can be seen to thin rapidly towards the
modern channel. Holocene sediments are similar to those in zones
landward of the main channel

High

Low

Medium

Low

Medium

Low

12 33.15-36.30 T23

T24

T25

33.25-34.10
34.10-34.95

34.95-35.23

As above

Rockhead datums vary between -16.0m OD and -18.5m OD in this
zone. The upper surface of the Pleistocene sequence also undulates,
varying between -14.0m OD and -9.5m OD. The Pleistocene sediments
are highly variable with chalk gravels infilling a possible incised channel
at the base of the sequence and sands and gravels making up the
majority of the sediment body. Evidence exists for a possible sand filled
channel within the upper part of the gravel sequence (an alternative
interpretation would suggest this represents a channel cut into the
gravels and dates to a younger phase). Holocene sediments consist of
two peat units interstratified with organic silts. Thick made ground
sequences are present here

Within this zone rockhead datums lie at about -15.0m OD. The upper
surface of the Pleistocene sequence lies at about -7.5m OD. A major
sand body appears as part of this aggradation and may infill a channel
within or cut into the gravels. Holocene sediments consist of up to two
peats interbedded with organic silts. Made ground is minimal within
this zone

Low

Medium

Medium
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Zone distances
(km)

Description

Priority

35.23-35.28

35.28-35.65

This zone contains a small outcrop of gravel resting on a rockhead
surface at -7.5m OD and exhibiting an upper surface datum of -4.5m
OD. This gravel clearly forms a remnant gravel body at a very different
elevation to those elsewhere within the transect. Holocene sediments
consist of peat and organic silts. No made ground is present here

This zone consists of a rockhead surface at or above 0.0m OD.
No Pleistocene gravel is recorded here and fill immediately overlies
made ground

High

High

Window Chainages Zones
(km)
T26
T27
13 35.90-37.55 E1l
E2
E3

35.90-36.70

North Kent
Link Line

37.30-37.55

This zone coincides with the valley margin situation on the western side
of the Ebbsfleet Valley. Previous work in this area (Oxford
Archaeological Unit 1997) has illustrated the broad nature of the
stratigraphic sequence through this part of the route corridor. However
some uncertainty regarding the precise location of the boundary
between the valley sides and alluvium exists. In particular the interface
between the Pleistocene sediments, forming a complex of last
interglacial and last glacial deposits (Boreholes 0018SA-0021SA), and
the Holocene wedge thinning from the west towards the sports pavilion
remains difficult to evaluate. Edge marginal situations to the south,
adjacent to the Roman building, have been shown to contain complex
archaeological remains. Furthermore prehistoric ecotonal zones may
contain archaeological artefacts

This zone defines a cross-valley profile through the main stratigraphic
units identified from borehole and test pit records. The Holocene valley
bottom consists of sands and gravels forming a raised area to the west
and a deeper ‘basin-like’ area to the east. A peat complex forms the
main sediment body resting between two clay-silt units. The peat
consists of a basal woody peat and an upper reed peat that rises and
thins to the west over the gravel high. The organic sediments are
unusual in that they contain both plant remains and molluscs in places.
The archaeological potential of these deposits has previously been
described and both Mesolithic and Neolithic remains have been located
within this zone (Oxford Archaeological Unit 1997)

This zone contains the main line crossing of the Ebbsfleet river
downstream of the Roman town of Springhead. Sediments within this
stretch of the valley are poorly understood although previous work has
indicated that important waterlogged sediments of Neolithic age are
present within the area (Burchell 1938; Burchell and Piggot 1939)

Medium

High

High
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Table 13 Temple Mills sedimentary descriptions from monoliths analysed in Trenches 4042TT and 4044TT

Height
(m OD)

Context

Description

3.65-3.22

3.22-2.77

2.77-2.65

2.65-1.78

1.78-1.60

420001

420002

420003

420004

10YR 5/2 greyish brown smooth amorphous gleyed clay. Substantial coarse mottling with iron (7.5YR
5/6 strong brown) and iron redeposition in root voids. Oxidised alluvial clay: the movement of iron
through the profile indicates terrestrialisation of waterlogged deposits. Diffuse boundary to lesser iron
redeposition below

10YR 5/2 greyish brown smooth amorphous gleyed clay. Some mottling with iron (7.5YR 5/6 strong
brown). Alluvial clay. Gradual transition to:

10YR 2/2 very dark brown peaty clay, clay content increasing to top. Gradual transition to:

2.65-2.57m OD: 10YR 2/3 very dark brown humified silty clay peat. Phragmites australis (common
reed) stem common. 2.62m OD: Phragmites stem dated to *3520-3330 cal BC (4610+35BP, KIA-
24052). Diffuse boundary to: 2.57-2.47m OD: 10YR 2/3 very dark brown peaty clay. No discernible
inclusions or structure. Clear boundary to: 2.4-2.34m OD: 10YR 3/2 very dark greyish brown silty
peat (silt increasing up the unit). Contains wood fragments (less than underlying unit), 2.49m OD twig
fragments dated to *3500-3120 Cal BC (4589+30BP, NZA-30301). Diffuse boundary to:

2.34-1.92m OD: 10YR 2/2 very dark brown woody peat, reduced silt and clay content than underlying
stratum, 2.29m OD wood dated to 8220-7830 cal BC (8865+30BP, NZA-30332).

1.92-1.78m OD: 10YR 3/3 dark brown woody silty clay peat. Clear horizontal layers of plant material,
notably Phragmites. 1.84m OD: Phragmites stem dated to 10,800-9800 cal BC (10,305+40BP, KIA-
24051). Woody fen peat and peaty clays. Diffuse boundary to:

1.78-1.75m OD: 5Y 4/3 olive calcareous silt with very fine horizontal bedding. Mollusc rich, no other
visible inclusions. 1.75-1.66m OD: 5Y 4/2 olive grey silty clay streaked with black organic matter.
Mollusc rich, rare (<1%) angular flint gravel 1cm and twig wood at 1.93m OD. Vertical root marks
filled with overlying peat material. Seemingly from plants growing on lower peat when it was an
exposed surface, no evidence of deep modern root penetration. Gradual boundary to: 7.5YR 3/2 (N3/)
very dark grey 75% rounded gravel (0.1-0.5cm +5cm) in coarse sandy humic clay.

Fluvial sands and gravels

3.44-3.27

3.27-2.74

2.74-2.68

2.68-2.37

2.37-2.26

2.29-2.26

2.26-2.19

440001

440002

440003

440004

440005

440006

10YR 5/6 yellowish brown amorphous stiff sticky silty clay with coarse black mottles (including a
5mm black band at 3.31m OD) which include rare fragments of possible coke. Disturbed alluvium/
made ground. Clear wavy slanting boundary to:

3.27-2.99m OD: 10YR 5/3 brown silty clay alluvium with laminations and lenses of black organic clay
silt (7.5YR 2/0 black (N2/)). Occasional mollusc shells, monocot stems including possible straw.
Charred seed Nuphar/Nymphaea at 3.22m OD. Thin band of 10YR 5/8 yellowish brown slightly
crumbly clay silt at 2.97-2.96m OD. Alluvium and organic alluvium. Gradual-diffuse boundary to:

2.99-2.74m OD: 10YR 4/3 brown/dark brown massive slightly fibrous and organic greasy silty clay.
Occasional fine humified vertical and horizontal fine stems and rootlets. A/luvium.Sharp
(erosional?) boundary:

2.73m OD: 3 outer rings mature wood dated to 2140-1910 cal BC (3650+35BP, KIA-24588).
2.74-2.72m OD: band of woody peat as below (unit D1) clear-abrupt boundary. 2.72-2.69m OD:
10 YR 5/4 yellowish brown organic silty sand with molluscs, including operculum of Bithynia
tentaculata, whole hinged bivalve (Spherium sp.) and Trichia sp. Sand white, medium-coarse.
Contained 30mm degraded branch wood and a 40mm fire cracked flint (both in direct contact with
the overlying peat). Old land surface on fluvial sands. Clear boundary to:

2.69-2.47m OD: 10YR2/1 black highly humified silty clay peat. Minerogenic component increasing to
top, becoming peaty silty clay in top 20mm. Occasional molluscs include large Cepaea sp. at 2.57m
OD. Large wood fragment, 130mm diameter (including bark to heartwood) crossing nearly whole
width and depth of monolith from 2.57-2.43m OD. 2.68m OD, horizontal root dated to 2200-1950
cal BC (3690%35BP, KIA-24589). Gradual boundary to:

2.46-2.37m OD: 10YR 2/1 black peaty silty clay with numerous molluscan remains and occasional
wood and root fragments. 2.39m OD, two fragments of twig dated to 2580-2400 cal BC (3980%+30BP,
KIA-24590). Pear and peary alluvium. Gradual boundary to:

2.37-2.29m OD: 10YR 4/3 brown/dark brown silty clay thinly bedded/laminated with black organic
bands. Rare wood fragments, abundant molluscs. Alluvium. Clear boundary to:

2.29-2.26m OD: 10YR 7/2 light grey, white medium-coarse sand band in organic silt with molluscs.
Alluvium/fluvial sands. Clear boundary to:

10YR 2/1 black sandy woody peat, slightly loose and degraded/humified. Wood fragments common,
large humified iz situ woody root. 2.22m OD, two fragments of twig wood dated to 3340-2920 cal BC
(4435+40BP, KIA-24591). Pear

* Dates suspected as being erroneous (too young)
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Table 14 Insect remains from Temple Mills Trenches 4042TT and 4044TT

Context 420004 440005
Sample number 421003B 441022B
Volume of sediment (litres) 5 5
Ecological codes

COLEOPTERA

Carabidae Dyschirus globosus (Hbst.)
Bembidion doris (Panz.)
B. guttula (F.)
Bembidion spp.
Prerostichus spp.
Calathus fuscipes (Goeze)
Halididae Haliplus spp.
Dytiscidae Hygrotus decoratus (Gyll.)
Hydrophorus spp.
Stictotarsus duodecimpustulatus (F.)
Aciliuss pp.
Gyrinidae Gyrinus spp.
Hydraenidae Hydraenariparia Kug.
Hydreana spp.
Ochthebius minimus (F.)
Octhebius spp.
Helophorus spp.
Hydrophilidae Cercyon tristis (Ill.)
Megasternum boletophagum (Marsh.)
Hydrobius fusipes (L.)
Enochrus spp. a
Liodidae Agathidium spp.
Ptiliidae Ptilidae Genus & spp. indet.
Acrotrichis spp.
Staphylinidae Olophrum spp. ws
Lesteva spp. ws
Trogophloeus spp.
Oxytelus rugosus (F.) df
Platystethus corntus (Grav.) ws
Stenus spp.
Stlicus spp.
Lathrobium spp. ws
Philonthus spp.
Tachyporus spp.
Aleocharinidae Genus & spp. indet.
Cantharidae Cantharis sp.
Dryopidae Dryops spp. a -
Esolus parallelepipedus (Mill.) aff
Oulimnius spp.
Macronychus quadritubercularus Mill aff
Nitidulidae Meligethes spp.
Rhizophagidae Rhizophagus spp.
Lathridiidae  Corticaria/corticarina spp.
Mordellidae  Anaspis spp.
Chyrsomelidae Donacia vulgaris Zschach ws
Plateumaris braccata (Scop.) ws
Prasocuris phellandri (L.) ws
Lochmaea suturalis (Thoms.) m
Phyllotreta spp.
Haltica spp. p
Scolytidae Hylesinus crenatus (F.) t
Cuculionidae Phyllobius sp. p
Phleoephagus lignarius (Marsh.) t
Bagous spp. ws
Notaris spp. ws
Ceutorhynchus spp. p
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Total number of individuals 83 45

Total number of species 41 22

% aquatic (a) 43.4 20.0
% aquatic fast flowing (aff) 4.8 24.4
% waterside (ws) 13.3 11.1
% rotting foul/terrestrial (df) 0.0 20.0
% tree/terrestrial (t) 0.0 10.0
% moorland/terrestrial (m) 6.3 0.0
% grassland and pasture/terrestrial (p) 12.5 0.0
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Table 15 Waterlogged plant remains from Temple Mills
Trench 4042 4044
Lithology Shelly silt Sand within peat
m OD 1.78-1.66 2.26-2.29
Context 420004 440005
Sample 441003 441022
Taxa Common name
Chara sp. (gametes) stonewort +++ -
Musci (fragments) moss ++ -
Nymphaea alba white water-lily - 2
Ceratophyllum demersum rigid hornwort 17 -
Ranunculus subg. arb buttercup - 2
Ranunculus subg. Batrachium water-crowfoot 3 1
Thalictrum cf minus/flavum meadow-rue 1 -
Betula cf nana (seed) dwarf birch 1 -
Alnus glutinosa (catkins) alder catkins 10
Alnus glutinosa (cones) cones - 11
Alnus glutinosa (fruit) alder seeds 15
Alnus incana (seed) alder fruit 1 -
Rumex sp. dock 1 -
Filipendula ulmaria meadow sweet 1 -
Crataegus monogyna (stone) hawthorn - 1 gnawed
Myriophyllum cf verticillatum/spicatum water-milfoil 21 -
Lycopus europaeus gypsywort - 1
Mentha cf arvensis corn mint - 1
Mentha cf aquatica water mint - 1
Sambucus nigra elder 1
Valeriana dioica marsh valerian 5 -
Cirsium/Carduus sp. thistle/knapweed 5 -
Baldellia ranunculoides ssp. ranunculoides lesser water plantain cf. 1 -
Alisma plantago-aquatica water-plantain 2 -
Potamogeton sp. (<2mm) pondweed 48 -
Potamogeton sp. (>2mm) pondweed 13 -
Potamogeton cf natans pondweed 21 -
Potamogeton sp. (c. 2mm) pondweed 14 -
Carex sp. (seed) sedge 19 -
Schoenoplectus lacustris/tabernaemontani common/grey club rush 31 -
Sparganium erectum inner kernels Branched bur-reed - cf5
cf Carex sylvatica type wood sedge - 1
Twigs and branch wood - +++
+ 5-25 ++ 25-50 +++ 50-100
Table 16 Ostracods from Temple Mills, 4042TT
Context 420003 T 420004 ]
m OD 2.77-1.78 1.78-1.76 1.76-1.741 1.74-1.72 1.72-1.70 1.70-1.68
* Candona candida X XX XX XX XX
Cyclocypris ovum (RV>LYV) X X X X X
* Pseudocandona cf rostrata o X X X X
Ilyocypris sp. o X X o o
Candona neglecta X X X X
* Fabaeformiscandona protzi X X o
Herpetocypris sp. o X o X
Eucypris pigra o
Ecology fen weedy cold/cool permanent pool

* cold stenothermal forms (species linked to permanently cold water)

0 — one specimen

X — present (several specimens)

XX — common
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Table 17 Molluscs from Temple Mills

Trench 4042TT 4044TT
Lithology Shelly silt Sand within peat
Context 420004 440005
Sample 421003 441022
Volume of sediment (litres) 30 2

LAND
Carychium minimum Miller - 3
Carychium tridentatum (Risso) - 1
Carychium spp. - 4
Succinea oblonga (Draparnaud) 1 5
Cochlicopa spp. - 1
Pupilla muscorum (Linnaeus) 4 -
Discus rotundatus (Miiller) - 3
Aegopinella nitidula (Draparnaud) - 5
Trichia hispida (Linnaeus) - 1
CepacealArianta spp. - 2
FRESH- /BRACKISH-WATER
Theodoxus fluviarilis (Linnaeus) - 15
Valvata cristata Miller 1 122
Valvata piscinalis (Miiller) 655 455
Bithynia tentaculata (Linnaeus) 4 79
Bithynia leachii (Sheppard) 4 36
Bithynia spp. 7 202
Bithynia operculum 196 89
Lymnaea truncatula (Miiller) 2 4
Lymnaea peregra (Miiller) 2 2
Lymnaea spp. 10 18
Planorbis planorbis (Linnaeus) - 1
Planorbis carinatus (Miiller) 2 -
Anisus leucostoma (Millet) - 48
Anisus vortex (Linnaeus) - 3
Gyraulus laevis (Alder) 451 -
Gyraulus albus (Miiller) 17 72
Gyraulus crista (Linnaeus) 157 103
Hippeutis complanatus (Linnaeus) 2 2
Planorbids 66 -
Ancylus fluviatilis (Miiller) - 20
Acroloxus lacustris (Linnaeus) - 4
Pisidium amnicum (Miller) - 1
Pisidum cf casertanum (Poli) 3 -
Pisidium cf milium (Held) 3 -
Pisidium cf nitidum (Jeyns) 12 16
Pisidium spp. 36 29
Taxa 16 24
TOTAL 1438 1257
Shannon Index 1.345 2.092
Brillouin Index 1.324 2.054
Shannon Index — Brillouin Index 0.021 0.039
Delta 2 0.6571 0.8100
Delta 4 1.9204 4.2800
% Shade-loving species 0.0 1.3
% Intermediate species 0.0 0.3
% Open country species 0.3 0.0
% Marsh 0.1 0.4
% Amphibious 0.1 4.1
% Catholic 13.4 15.5
% Slum 0.2 10.1
% Moving water 46.8 64.3
% Unassigned 39.2 4.0
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Table 20 Pollen from evaluation Trenches 3778TT and 3780TT at the Goresbrook diversion (ARC GORO0)

Trench | 3778TT T 3780TT —
Lithology Peat Organic silty clay Upper silty clays Peat Upper silty clays
Context 7808 7807 7807 7807 7806 7804 7805 7803 8004 8004 8004 8004 8003 8003 8002

Trees

Picea - -

Pinus sylvestris 1 2
Ulmus 1

Fagus sylvatica - -

[CS
SIS
(SR
—_
[
1
|
—_
|
—_
SIS

(9]
[\S)
N
V)
—
(=]

Quercus 4 5
Betula 1 - 3 - 3 - 1 - -
3 7

P ) |
(SN
SN = N

N =
o= W

Alnus glutinosa

9
Carpinus betulus - - - - - 1 - - - -
Tilia cordata - - - - 1 2
Fraxinus excelsior - 1 1 1 - - - 1 - - 2 1 2 - 6
Shrubs
Corylus avellana-type 2 3 7 15 13 13 4 8 2 15 5 3 6 6 8
Salix - 1 - - 1 1 - - - - 1 1 1 - -
Ericaceae - - - - 1 - - - - 1 - - - - -
Sorbus-type - - - 1 - - - - - - - - - - -
Hedera helix - - - - - - - 1 - - - - 1 - -
Herbs
Ranunculaceae - - - - - - 1 - - - - - - - -
Ranunculus acris-type - - - - - - - 1 - - - - - - -
Chenopodiaceae 2 1 1 11 8 20 6 21 - - - 1 1 7 3
Caryophyllaceae - - - - - - - - - - - - - -
Plumbaginaceae - - - 1 - - - - - - - - - - -
Limonium - - - 1 - 1 = - - - - - - - -
Filipendula - - - - - - 2 - - - - - - - -
Saxifraga granulata-type - - - - - - - - - - - - - - 1
Apiaceae - 1
Plantaginaceae - 2 1 1 7 11 51 22 - - - 1 1 13 2
Plantago maritima - 2
Plantago lanceolata - - 1 - - - - - - - - - - - -
Scrophulariaceae - - - - - - - - - - - - - - 1
Veronica - - - - - 1 - - - - - - - - _
Rubiaceae - - - - - 1 - - - - - - - - -

Valerian adioica - - 1 - - - - - - - - - - _ _

Arctium-type - - - - 1
Lactuceae - - - - 1 1
Solidago virgaurea-type 1 - - 3 1

—
N = O
W W
1
1
1
1
1
—
w0 v

Artemisia-type - - - - - -
Cyperaceae undiff. 11 1 1 2 5 - 11 2 5 1 10 2 11 6
Poaceae undiff. 8 3 7 18 22 10 31 9 1 8 16 13 32 65

Aquatics

Potamogetonaceae - - - - - - - - - - 1 - - - -
Potamogeton filiformis-type - - - - - 1 - - - - - - - - -
Sparganium emersum-type - - - - - - - - - - - - - 4 -

Typha latifolia - - - - 1 - - - - 1 - - - - -
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Table 20 Continued

Trench 3778TT T 3780TT —
Lithology Peat Organic silty clay Upper silty clays Peat Upper silty clays
Context 7808 7807 7807 7807 7806 7804 7805 7803 8004 8004 8004 8004 8003 8003 8002

Spores
Osmunda regalis - - - - - - - - 5 1 4 1 11 - -
Polypodium - 1 - 2 1 - - - - 1 - - -
Preridium aquilinum 1 - 2 10 16 5 1 3 - - 2 4 - - 1
Thelypreris palustris 13 1 - - - - - - - 2 - - - - -
Preropsida(monolete) &0 17 - 32 24 12 9 15 5 10 21 8 51 38 15
Sphagnum 1 - - 3 1 - - - - - - - 2 - 2
Charcoal 64 40 68 328 246 306 105 243 7 10 160 69 800 632 771
Others
Fungal spores - + + + + + + + + + + + - + +
Foraminifera - - - - - - 1 - - - - - - - -
Amphitrema flavum - 1 - - - - - - - - - - - - -
Other rhizopods 1 - - - - - - - - - - 1 - - -
Dinoflagellates - - - - 2 - - - - - - - - - -
Type 143 fungal spore - - - - 1 - - - - - - 1 - - -
Table 21 Waterlogged plant remains from evaluation Trenches 3778TT and 3780TT at the Goresbrook diversion
(ARC GOROO0)
Trench 3778TT ] — 3780TT —
Lithology  Peat Ol;%:;llc Upper silts and clays Peat Up}glzryzllty
Context 7808 7807 7806 7805 7804 7803 7803 8004 8003 8002
Sample 7 6 5 4 3 2 1 20 19 18
Weight of sediment (kg) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Taxa Common name
Ranunculus cf repens creeping buttercup - - + - - - - - + -
R. sceleratus celery-leaved crowfoot - - - + ++ + - - + -
Viola S. Viola sp. violet - - - - - - - - - -
Lychnis flos-cuculi ragged robin - - - - - - - + - -
Moehringia trinervia sandwort - - - - - - - + - -
Rubus fruticosus agg. blackberry - - + - + - - + - -
Potentilla cf reprans creeping cinquefoil - - - - - + - - - -
Epilobium sp. willowherb - - - - + - - + - -
Hippuris vulgaris mare's tail - - - - - - - - - -
Hydrocotyle vulgaris marsh pennywort + - - - - - - - - -
Berula erecta water parsnip + - - - - - - + - _
Rumex sp. dock - - - - + - _ _ + _
Alnus glutinosa alder - + - - - - - - - -
Galium sp. bedstraw - - - - - - - + - -
Eupatorium cannabinum  hemp agrimony - - - - - - - + - -
Carduus sp. thistle - - - - + + - - + -
Sonchus oleraceus sowthistle - - - - - - - - - +
S. asper sowthistle - - - - + - - - - -
Potamogeton sp. pondweed - - - - - - - + - -
Funcus sp. rush - - - - - + + + + -
Schoenoplectus lacustris bulrush - - - - - - - + - -
Carex sp. sedge + + - - - - - + + -
Gramineae indet. grass - - - - - + - - - -

+ present ++ many
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Table 22 Insects from evaluation Trench 3780TT at
the Goresbrook diversion (ARC GORO00)
Lithology Peat Silty clay
Context 8004 8003
Sample 20 19
Weight of sediment (kg) 2 2
Taxa
Bembidion sp. - +
Colymbetes fuscus + -
Hydrobius fuscipes - +
Aphodius sp. + +
cf Cyphon sp. +
Dryops sp. + -
Plateumaris braccata + -
Longitarsus sp. - +
Apion sp. - +
Thryogenes sp. + -
+ present

Table 23 Pollen from Chainage 20.5km, Ripple Lane tunnel portal (ARC 25001)

Lithology Basal sandy deposits

Peat

Context number 2053 2045 2045 2044 2044 2044 2044 2044 2043 2043 2043 2043
Trees & shrubs
Acer campestre-type - - - - - - - - - - - 1
Alnus glutinosa 81 1 10 14 5 124 7 44 11 41 54 52
Berula 4 5 5 2 3 11 1 65 19 100 93 3
Corylus avellana-type 7 1 3 10 3 12 1 12 4 5 26 1
Fraxinus excelsior 2 - - - - 2 1 - - - 2 -
Hedera helix - - - - - - - - 1 1 1
Ilex aquifolium - - - - - - - 1 1 1 - -
Pinus sylvestris 1 1 - - - - - - - 1 - -
Quercus 15 - 1 8 1 23 3 14 4 19 33 27
Salix 3 - - 1 3 1 4 - 11 48 1
Sambucus - - - - 1 - - - - - - _
Taxus baccata 1 - - - 1 - - - - - - _
Tilia cordata 4 - 3 6 1 3 1 4 - - 6 -
Ulmus 3 - 1 3 1 1 1 - 2 6 -
Crops
Cereal-type - - - - - - 1 - - - - -
Herbs
Poaceae 3 24 4 4 1 2 2 2 3 5 8 22
Cyperaceae 34 - 3 - 1 11 3 23 19 15 20
Apiaceae 2 - - - - - 1 - - - - -
Solidago virgaurea-type 1 - - - - - - - - - - -
Artemisia-type - - - . - - - - - 1 - -
Lactuceae - - - - - - - - - - - 3
Hypericum perforatum-type - - - - - - - - - - - 1
Plantago lanceolata 1 - - - - - - 1 - - - 1
Rubiaceae 2 - - - - 2 - - - - - -
Rumex - - - - - - - - - - 1 -
Pteridophytes
Athyriumfilix-femina 1 - 1 2 - 9 2 - - - 2 -
Dryopreris - - - - - 3 - - - - - _
Osmunda regalis - - - - 1 - - - 4 51 53 -
Polypodium wvulgare-type - - - - - 2 - 1 - 1 - -
Preridiuma quilinum 2 1 3 - 2 - - - - - - 6
Thelypteris palustris 51 - - - - 86 1 - - - - -
Pteropsida (monolete) indet. 98 4 4 7 20 660 36 13 2 17 15 38
Sphagnum - - - - - - - - 8 1 12 -
Aquatics
Potamogeton - - 1 1 - 3 1 3 - - - 3
Typha angustifolia 2 - - - - 8 - - - - - 3
Typha latifolia - - - - - 21 - - - - - -
Unidentifiable 9 6 6 8 2 5 3 25 3 16 24 15
Charcoal 54 960 665 126 48 55 30 50 20 110 160 4500
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Table 24 Pollen from Chainage 20.6km, Ripple Lane tunnel portal (ARC 25001)

Lithology SC | Peat . SC
Context number 2064 2062 2062 2063 2062 2062 2062 2062 2061 2061 2061 2061 2060

Trees & shrubs

Alnus glutinosa 159 149 45 6
Betula 15 6
Carpinus 1
Corylus avellana-type 10
Fraxinus excelsior 2
Hedera helix -
Ilex aquifolium - - - - -
Pinus sylvestris 1 1 2 - - - 2 1 1 - - 1 2
Quercus 41 33 1 8 5
Rosaceae - -
Salix - - -
Taxus baccata
Tilia cordata
Ulmus
Vaccinium - - - - - - - -
Sambucus - - - - - - - - - - - 1 _
Crops

Cereal-type - -
Herbs

Poaceae 3 2
Cyperaceae 42 12
Apiaceae - -
Anthemis-type - -
Solidago virgaurea-type - - - - - - - - 1 - - -
Cirsium-type - - - - - - - - - - - -
Lactuceae - - - - - - - - - - - 2
Brassicaceae undiff - - - - - - - - - - - -
Chenopodiaceae - - - - - - - - - - - 2
Plantago lanceolata - - - - - - - - - - - -
Rubiaceae - - = = - - - 1 - - - - -
Succisa pratensis - - - - - - - - - - - _
Urtica 1 - - - - - - - - - - _ _
Pteridophytes
Athyrium filix-femina
Polypodium vulgare-type
Preridium aquilinum
Thelypteris palustris - - - - 1 4 54 172 - 38 - -
Osmunda regalis - - - - - - - - 3 - 4 - -
Pteropsida (monolete) indet. 300 252 35 6 17 13 87 44 907 20 217 15 18
Sphagnum 1 - - - - 1 -
Aquatics

Potamogeton 1 1 - - - - -
Typha angustifolia 1 - - - - 1 2
Typha latifolia 1 - - - - - -
Unidentifiable 11 12 3 2 1 6 5
Charcoal 131 105 450 40 28 18 50
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Table 25 Ostracods from Chainage 20.6km,
Ripple Lane tunnel portal (ARC 25001)

Lithology Upper silty clay

Sample Monolith 1031
Context 2060
Weight of sediment (kg) 0.2

Brackish water ostracods

Cyprideis torosa (smooth) +++
Cytherura gibba ++
Loxoconcha elliptica +
Leptocythere porcellanea +

+ present (a few specimens) ++ common  +++ abundant
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Table 26 Waterlogged plant remains from Chainages 20.97km and 21.09km, Dagenham Vale (ARC 36100)

213

Chainage @ ——— 20.97km ] 21.09km ——
Lithology sgtzgirnsliclt OrsgiTtmc Peat Peat s?lrtgacrll;; Silty clay
Context 128 127 126 105 104 103
Sample 275 274 273 123 122 119

Weight of sediment (kg) 1 1 1 1 1 1
Taxa Common name
Ranunculus cf repens buttercup - + - - - -
Stellaria neglecta greater chickweed - + - - - -
Rubus fruticosus agg. blackberry + - - + - -
Potentilla anserina silverweed - - - + - -
Callitriche sp. starwort - - - - + -
Oenanthe aquatica gp. water dropwort - - + - - -
Alnus glutinosa alder + + ++ - - -
A. glutinosa alder (female catkin) - - + - - -
Mentha sp. mint - - - + - +
Lycopus europaeus gipsy-wort - + + - - -
Alisma sp. water-plantain - + - + - +
Funcus spp. rush - - - + - +
Scirpus sylvaticus wood club-rush + - - - - -
Carex spp. sedge + - - - - -
+ present ++ many

Table 27 Insects from Chainages 20.97km and 21.09km,

Dagenham Vale (ARC 36100)

Chainage 20.97km 21.09km
Lithology Orfi?tmc Peat Peat
Context 127 126 105
Sample 274 273 123
Weight of sediment (kg) 1 1 1
Coleoptera
Agonum sp. + - -
Agabus sp. (not bipustulatus) + - -
Megasternum obscurum - + -
Anacaena sp. + - -
Ochthebius cf minimus - + -
Hydraena testacea + - -
Limnebius nitidus + - -
Silpha atrata - + -
Geotrupes sp. - - +
Aphodius sp. - - +
cf Cercyon sp. + + -
Ctenicera sp. - + -
Corylophus cassidoides - + -
Phymatodes alni - + -
Prasocuris phellandrii + - -
Chrysomela aenea - + -
Rhynchaenus testaceus + - -
Other insects
Homoptera indet. + - -
Trichoptera larva indet. + + -
Hymenoptera indet. + - -
Chironomid larva indet. + - -

+ present
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Table 28 Pollen from Chainages 20.97km and 21.09km, Dagenham Vale (ARC 36100)

Chainage 20.97km T 20.09km —
Lithology Sand OrgSS  Peat Peat OrgSC Upper silty clays
Context 130 127 126 105 104 103 103 102 102

Trees and shrubs

Betula - 1 13 3 - 2 1

Pinus 1 1 - - 1 2 4 7 11
1
1

Picea - - - - - -
Ulmus - 1 - 1 - 1
Quercus - 15 50 16 19 17 14 21
Tilia - - 16 -
Fraxinus - - - -

I
—

I

I

1 O -

[
—
—
(9]
—
(S
(o))

Corylus avellana-type - 13 12 22
Viburnum - 1 - - - - - - -

Herbs

Ranunculus-type - - 1 1 1 - - 1 -

Sinapsis-type - - - - - 1 5 4 2

Hornungia-type - - - - - - - 1 _

Dianthus-type - - - 1 - - - - -

Chenopodium-type - - - - 11 - 7 5 17
Rosaceae - - - 1 - - - - -

Filipendula - - - 1 - - - - -

Agrimonia - - - - - - 1 - -

Scrophulariaceae - - - 1 - - - 1 _

Apiaceae - - 1 1 - - - - _

Lamiaceae - - - - - - - -

Plantago major-type - - - - 1 - - - -

Plantago lanceolata - - - 6 - 1 - - 1

Bidens-type - - - - - - 1 - 7

Anthemis-type - - - - - - 1 - -

Cirsium-type - - - - - - - 1 _

Lactucoideae - - - 3 7 8 1 3 -

Poaceae 6 2 7 37 49 53 22 35 13
Cerealia-type 1 - - - 1 2 2 - 9

Large Poaceae - - - - 1 - - 1 -

Unident/degraded - - - 1 - - 3 5 1

Marsh

Alnus 4 65 1026 94 6 15 26 68 20
Salix - - - 18 - - - _ _

Alisma-type - - - - 1 - - - -

—
1
1
1

Myriophyllum spicatum - - - -
Potamogeton - - - - - 2 1 1 -
Typha angustifolia-type - - - - 1

Cyperaceae 1 1 57 33 11 9 14 3

Caltha-type 1 - - - - - - - -

Spores

Preridium aquilinum 4 2 - 4 1 6 12 12 18
Dryopteris-type - 4 58 28 9 9 9 27 22
Polypodium vulgare - 1 - 1 - - - - 1

O
SN
—
o
—

Sphagnum - - - - - 1 - - -
Misc

Pediastrum - - - - - - - - 1
Zygnemataceae - - - - - - - -
Hystrichospheres - - - - - 3 1 2
Pre-Quaternary - - - - - 3 9 17 5
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Table 29 Ostracods and foraminifera from Chainage

21.09km, Dagenham Vale (ARC 36100)

Lithology Upper silty clays
Sample 116 117 118 121
Context 102 102 102 103
Weight of sediment (kg) 0.2 0.2 0.2 0.2

Brackish water ostracods
Cyprideis torosa +++ + + ++
Loxoconcha elliptica - - + -
Cytherura gibba - - + -
Leptocythere porcellanea - - + -
Marine ostracods
Pontocythere elongata - - + -
Hirschmanmnia viridis - - + -
Semicytherura nigrescens - - + -
Semicytherura acuticostata - - + -
Heterocythereis albomaculata - - + -
Elofsonella concinna - - + -
Robertsonites tuberculatus - - + -
Freshwater ostracods
Candona spp. - - + +
Limnocythere inopinata - - + -
Foraminifera
Haynesina germanica ++ - ++ +
Ammonia limnetes ++ + ++ +
Elphidium williamsoni + - ++ -
Elphidium margaritaceum + - + -
Lagena spp. - - + +

+ present (a few specimens)

++ common

+++ abundant

Table 31 Pollen from Chainage 22.95km, Mudlands (ARC 36100)

Lithology Peat Upper silty clays
Context 199 199 198 197 197

Trees and shrubs
Betula 1 - -
Pinus - 3 5 9
Ulmus - 1 - -
Quercus 69 62 39 8 18
Tilia 14 4 6 5 6
Fraxinus 3 - 3 - -
Corylus avellana-type 10 26 37 13 9
Herbs
Ranunculus-type - 1 - 3 -
Chenopodium-type - - 3 3 3
Hedera helix 1 1 1 - -
Apiaceae 1 - 1 - -
Rumex 1 - - - -
Scrophulariaceae 1 - 1 - -

Mentha-type
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Table 31 Continued

Lithology Peat Upper silty clays
Context 199 199 198 197 197

Plantago lanceolata - 1 - 7 -
Bidens-type - - - 1 -
Artemisia - - 1 - -
Lactucoideae - - - - 5
Poaceae 1 2 5 45 39
Large Poaceae - - - 9 -
Cerealia-type - - - -
Unident/degraded - - - 1

Marsh

Alnus 192 196 166 41 10
Salix 1 - - - -
cf Littorella uniflora - - - 1 -
Potamogeton - - 1 1 -
Iris - - - 1 -
Typha angustifolia-type - - 1 2 1
Cyperaceae 2 2 11 10 12
Spores

Preridium aquilinum - - 5 23 69
Dryopteris-type 49 10 14 10 23
Polypodium vulgare 2 - - 1 1
Sphagnum - - - 1 1
Liverworts - - - 1 -
Misc

Pediastrum - - - 7 -
Hystrichospheres - - 3 - -
Pre-Quaternary - - 2 - -

Table 32 Waterlogged plant remains from Chainage 22.95km, Mudlands (ARC 36100)

Lithology ——— Peat —— Upper silty clays

Context 199 199 199 198 197

Sample 286 287 288 293 294
Weight of sediment (kg) 1 1 1 1 1

Taxa Common name

Rubus fruticosus agg. blackberry + - - - -
Oenanthe aquatica gp. water dropwort - - + - -
Alnus glutinosa alder ++ + - - -
A. glutinosa alder (female catkin) + - - - -
Lycopus europaeus gipsy-wort + + - - -
Funcus spp. rush - - - ++ -
Lemna sp. duckweed - - + - -

+ present ++ common



Appendix C Tables

Table 33 Ostracods from Chainage 22.95km, Mudlands

(ARC 36100)
Lithology Peat
Context 199 197
Sample 289 294
Weight of sediment (kg) 0.2 0.2
Brackish water ostracods
Cyprideis torosa - +
Leptocythere porcellanea - +
Fresh water ostracods
Cypria opthalmica + -
Foraminifera
Haynesina germanica - +
Ammonia limnetes - +

+ present (a few specimens)

Table 35 Waterlogged plant remains and charcoal from Chainage 25.455km, East of Ferry Lane, Rainham Marsh

217

(ARC 36100)
Lithology Sand Peat Channel
Context 192 193 194 195
Weight of sediment (kg) 1 1 1 1
Taxa Common name
Ranunculus acris/repens/bulbosus buttercup - - - +
Ranunculus sceleratus celery-leaved crowfoot - - + +
Ranunculus subg. Batrachium crowfoot - - + +
Stellaria media agg. chickweed - - + +
Atriplex sp. orache - - + -
Chenopodium album fat hen - - + -
Rubus sp. bramble - - + -
Apium nodiflorum fool's watercress - - +
Umbelliferae - - - +
Rumex sp. docks - - +
Urtica dioica stinging nettle - + - -
Compositae - - - +
Alisma plantago-aquatica water-plantain - - - +
Funcus sp. rush - - - -
Eleocharis palustris common spikerush - - + -
Carex spp. sedges - - + +
Gramineae grass, large seeded - - -
Wood Fragments + +++ +++ ++
Quercus sp. oak charcoal fragments + - - -
Indet indeterminate charcoal - - + -

+ present ++common

+++ abundant
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Table 36 Pollen from Chainage 25.455km, East of Ferry Lane, Rainham Marsh (ARC 36100)

Lithology Sand Peat —— Channel ———— SC

Context 192 193 193 194 194 194 195 166

Sample 253 253 253 253 253 254 255 255
Trees and shrubs
Betula 1 1 - 4 1 3 1 1
Pinus 1 - 1 - 2 2 1
Acer - - 1 - - - - -
Ulmus - 3 - 1 3 1 2 -
Quercus 20 49 57 35 26 13 12 15
Tilia 12 36 11 3 5 - 4 -
Fraxinus - 1 3 - - - 2 -
Sorbus-type - - 1 - - - - -
Corylus avellana-type 12 14 28 5 11 2 8 12
Erica - - - - 1 - - -
Calluna - - - - 1 - - 1
Herbs
Ranunculus-type - - - - - 1 - 1
Sinapis-type - - - 1 - - 1 -
Hornungia-type - - - - 1 - 1 -
Dianthus-type - - - - - - 1
Chenopodium-type - - - 1 3 5 7 5
Trifolium-type - - - - - - 1 -
Filipendula - - - - 1 - - -
Hedera - - - 1 - - - -
Apiaceae - - - - - - - -
Rumex - - - 4 2 2 - -
Myosotis - - 1 - - - - -
Plantago major-type - - - - 1 - - -
Plantago lanceolata - - 1 3 - 2 - 4
Plantago maritime-type - - - - - 1 1 -
Plantago coronopus-type - - - - 1 - 3 -
Galium - - - 1 - - - -
Bidens-type - - - - 1 3 1 -
Anthemis-type - - - - - 1 - -
Aster-type - - - - - 1 - -
Cirsium-type - - - - - - - 1
Lactucoideae 1 1 - 4 2 9 1 1
Poaceae 4 2 1 36 41 57 52 56
Cerealia-type - - - - 1 1 - 4
Large Poaceae - - - - - - -
Unident/degraded 3 - - - - - -
Marsh
Alnus 46 124 214 117 38 46 34 1
Salix - - - 3 - - - -
Alisma-type - - - - - - - 1
Potamogeton - - - - 1 - - -
Typha angustifolia-type - - - - - - 3 10
Cyperaceae 11 2 2 12 22 24 23 25
Spores
Equisetum - 1 - - - - - -
Preridium aquilinum 10 3 1 5 7 9 6 8
Dryopteris-type 22 24 40 16 24 37 8 4
Polypodium vulgare - 4 1 1 1 - 1
Sphagnum 1 1 - - 1 - 1 -
Liverworts - - - - - - - -
Misc
Pediastrum - - - - 7 - 1 -

Pre-Quaternary 1 - - - - - - 2
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Table 37 3972TT lithostratigraphy

Elevation Context

Stratigraphy (mOD) Depth (m) = ber

Description

Topsoil +_?'06§:0 0.00-0.14 1 TOPSOIL: Friable, brownish grey (10YR 4/1) silty clay, well rooted

SILTY CLAY: Firm oxidised silty clay, greyish yellow brown (10YR 5/2) in upper 0.45m.
Massive and structureless, heavily bioturbated, frequent fine modern roots. Below 0.6m increase
in Fe mottling (bright yellowish brown 10YR 6/6 and light grey 10Y 7/1). 5% white carbonate
flecks concentrated at the contact with (3)

0.14-0.70 2

Upper +0.54 to
alluvium -0.64 SILTY CLAY: Very firm, tenacious mid-grey (10Y 6/1) silty clay. Massive and structureless,
0.70-0.82 3 . .
5% white carbonate flecks at upper contact, occasional fine roots

SILTY CLAY: Firm, tenacious, bright yellowish brown (10YR 6/6) and grey (10Y 6/1) mottled,

0.82-1.32 4 silty clay. Massive and structureless, occasional fine roots. Rare white carbonate flecking

ORGANIC SILTY CLAY: Friable, soft brownish grey (7.5YR 4/1) silty clay. Massive and

1.32-1.38 5a . e
structureless. Frequent fine roots and faint Fe oxidation
PEATY CLAY: Firm, dense, brownish black (7.5YR 3/1), well humified peaty clay silt,

1.38-1.46 5b .

occasional fine roots and plant fibres

ORGANIC SILTY CLAY: Soft, tenacious, brownish grey (10YR 4/1) and bright yellowish

1.46-1.61 6 brown (10YR 6/8) mottled silty clay. 10% organic material, occasional woody detritus

(10mm D x 10mm L) frequent plant fibres and rootlets

PEATY SILT: Firm dark reddish brown (5YR 3/2) well humified peaty silt. Root boles
1.61-1.66 Ta identified at interface with (6) extending 0.10-0.20m into (7) and contained a higher % of woody
root material

1.66-1.89 b ORGANIC SILTY CLAY: Soft, tenacious brownish grey (7.5 YR 4/1) fibrous silty clay with
' ’ frequent small roots
ORGANIC SILTY CLAY: Very tenacious, soft, greyish brown (7.5Y 5/2), fibrous silty clay,
1.89-2.55 8 15-20% organic material, dominated by reeds rooted in situ (5—10mm D), very occasional
Organic -0.64 to woody detritus (10-20mm D x 20-40mm L)
complex -3.86
PEAT: Dry, friable, brownish black (5YR 3/1) oxidizing to black (5YR 1.7/1), well humified,
2.55-2.63 9 rooted (5-10%) slightly silty (15%) amorphous peat. Woody fragments frequent (5-10mm D x
10-40mm L)

SILTY PEAT: Soft, dry, friable, greyish brown (5YR 3/2) oxidising to brownish black (5YR
2/1), 25% silt. Frequent woody roots and bark (5-20mm D x 20-50mm L), plant fibres and rare
hazelnut shell. Occasional very large timber with root balls attached and branches lying
horizontally; Taxus baccata (yew), Alnus glutinosa (alder) Quercus (oak) and Fraxinus (ash).

2.63-2.93 10

SILTY PEAT: Soft, tenacious, brownish grey (5YR 4/1) poorly humified, slightly clayey, very
2.93-3.8 11 silty peat, fibrous, very few woody fragments, some bark detritus, predominately vertically, well
rooted reed type material ( 3-5mm D x 50mm L)

PEAT: Soft, dark reddish brown (5YR 3/3) oxidising to brownish black (5YR 2/1), peat.
3.8-4.47 12 Frequent woody inclusions (10-50mm D x 100mm L). Occasional horizontal trunks/branches
with root balls attached. Frequent fibres (<Imm), occasional reedy material noted

SILTY PEAT: Soft, dark reddish brown (2.5YR 3/2) slightly silty (15%) peat, oxidising to

437454 13 brownish black (5YR 2/1). Roots (5Smm—10mm D X 20-50mm L), Frequent plant fibres.

ORGANIC CLAYEY SILT: Soft, tenacious, yellowish grey (2.5Y 4/1) to greyish yellow
4.54-4.60 14 (2.5Y 4/2) organic fibrous clay silt, 20-25% organic material, frequent reeds, occasional
Lower -3.86 to woody detritus
alluvium -3.99
CLAYEY SILT: Soft, very tenacious grey (7.5 Y 5/1) to greyish olive (7.5Y 5/2), clay silt,

4.60-4.67 15 15% organic material, fibrous, in situ reeds (Smm—10mm D)
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Table 38 Waterlogged plant remains from Trench 3972TT, Rainham Marsh (ARC TAMOI)

Lithology  ——— Organic complex (lower) ———— Organic complex (upper)
Context 14 13 12 12 11 11 11 10 9 8 8 6 5b  5a

Weight of sediment (kg) 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Taxa Common name

Ranunculus cf repens buttercup - - - - - - - + - - - - - -
R. sceleratus celery-leafed crowfoot - - - - - - - - - - + - - -
Rubus fruticosus agg. bramble - - - - + - + - - - - - - -
Cornus sanguinea dogwood - - - + - - - - - - - - - -
Oenanthe aquatica gp. water dropwort - - - - - + - - - - - - - -
Polygonum hydropiper water-pepper - - - - - - - - - - + - - -
Rumex sp. dock - - - - - - - - - - + - - -
Urtica dioica stinging nettle - - - - - - - + - - - - - -
Alnus glutinosa alder + + + + + - - ++ 4+ + ++ - - -
A. glutinosa alder (female catkin) - + + - - - - + + + - - - -
A. glutinosa alder (bud scale) - - - - - - - - - - + - - -
Corylus avellana hazel + - - - - - - - - - - _ _ _
Quercus sp. oak - - - - - - + - - - - - - -
Quercus sp. oak (bud scale) - - - - - - + - - - - - - -
Alisma sp. water-plantain - - - - - - - - - - + - - -
Juncus spp. rush - - - - - - - - - - - + + +
Sparganium erectum bur-reed - - - - - - - - - - + - - -
Eleocharis palustris common spikerush - - - - - - - - - - + - - -

+ present ++common

+++ abundant
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Table 39 Pollen from Trench 3972TT, Rainham Marsh (ARC TAMOI)
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Lithology Lower SC ——— Organic complex (lower) ———

Context 15 14

13

12

12

11

11 11 10 9 8

8

8

7

6

5

4

4

3

— Organic complex (upper) —  —— Upper silty clays

2

—

[\

Trees and shrubs
Betula

Pinus

Ulmus

Quercus

Tilia

Fraxinus

Ilex aquifolium
Sorbus-type
Frangula alnus
Rhamnus cathartica
Corylus avellana-type
Viburnum

Herbs
Ranunculus-type
Sinapis-type
Hornungia-type
Chenopodium-type
Fabaceae undiff.
Filipendula
Potentilla-type
Hedera

Apiaceae
Polygonaceae undiff.
Rumex

Urtica-type
Armeria ‘A’ line
Plantago lanceolara
Galium
Succisa-type
Aster-type
Artemisia
Centaurea nigra-type
Lactucoideae
Poaceae
Cerealia-type
Large Poaceae
Unident/degraded
Marsh

Alnus

Salix

Lythrum salicaria
Myriophyllum spicatum
cf Lemna
Potamogeton

Iris

Typha latifolia-type
Typha angustifolia-type
Cyperaceae
Spores

Equisetum
Osmunda regalis
Preridium aquilinum
Dryopteris-type
Polypodium vulgare
Sphagnum

Misc

Pediastrum
Zygnemataceae
Hystrichospheres
Pre-Quaternary

102 253 242 202 85

107 836

W
>
—
o
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Table 40 Insects from Trench 3972TT, Rainham Marsh (ARC TAMOI)

Organic complex Organic
Lithology complex
(lower)
(upper)
Context 12 11 8
Sample 107 117 140
Weight of sediment (kg) 1 1 1
Coleoptera
Helophorus sp. (brevipalpis size) - - +
Ochthebius cf minimus + - +
Anobium cf Punctatum + - -
Donacia sp. - - +
Plateumaris sericea - - +
Donacia or Plateumaris sp. - - +
Prasocuris phellandrii - - +
Agelastica alni - + -
Apion sp. - - +
Ceutorhynchus erysimi - - +
Other Insects
Trichoptera larva indet. - - +
+ present

Table 41 Ostracods and foraminifera from Trench 3972TT, Rainham Marsh (ARC TAMOI)

Lithology S):rglilll;; — Upper silty clays —
Context 8 5 4 3 2 2
Sample 140 148 149 152 153 155

Weight of sediment (kg) 0.2 0.2 0.2 0.2 0.2 0.2

Brackish water ostracods

Cyprideis torosa - ++ 4+ - + +++
Loxoconcha elliptica - + - + ++ ++
Cytherura gibba - - - - + _
Leprocythere porcellanea - - - + ++ ++
Leptocythere castanea - - - - + -
Freshwater ostracods

Cypria opthalmica ++ - - - - _
Candona spp. - - - - + _
Limnocythere inopinata - - - - + -
Foraminifera

Haynesina germanica - - + - + -
Ammonia limnetes - - - - - +
Elphidium williamsoni - - - - + -
+ present (a few specimens) ++ common +++ abundant

Table 42 Waterlogged plant remains from Chainage 26.535km and 26.540km, Wennington Marsh (ARC 36100)

Chainage 26.535km 26.54km
Lithology Peat UCS r— Ditch 253 ———
Context 236 233 257 256 255
Sample 369 373 397 398 399
Weight of sediment (kg) 1 1 1 1 1
Taxa Common name
Ranunculus cf repens buttercup + - - - -
Alisma sp. water-plantain - - - + -
Funcus spp. rush - + - - -
Lemna sp. duckweed - - + + +
Typha sp. reedmace - + + - +

+ present ++ common +++ abundant
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Table 43 Pollen from Chainage 26.535km and 26.54km, Wennington Marsh (ARC 36100)
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Chainage
Lithology
context

————————— 26.535km :

Peat

236

236

235

Upper silty clays

235

234 232 232

257

256

Ditch 253
255

254

254

2654km —

Upper SC

252

250

Trees and shrubs
Betula

Pinus

Picea

Ulmus

Quercus

Tilia

Fraxinus

Carpinus betulus
Rhamnus cathartica
Corylus avellana-type
Viburnum

Herbs
Ranunculus-type
Sinapsis-type
Hornungia-type
Malvaceae
Dianthus-type
Chenopodium-type
Filipendula
Trifolium-type
Hedera helix
Apiaceae
Scrophulariaceae
Pedicularis
Plantago lanceolata
Galium

Valeriana officinalis
Bidens-type
Aster-type
Anthemis-type
Cirsium-type
Artemisia
Centaurea sp.
Lactucoideae
Poaceae
Cerealia-type
Large Poaceae
Unident/degraded
Marsh

Alnus

Salix
Myriophyllum spicatum
Alisma-type
Potamogeton

Typha latifolia
Typha angustifolia-type
Cyperaceae
Spores

Equisetum
Preridium aquilinum
Dryopteris-type
Polypodium vulgare
Osmundaregalis
Sphagnum
Liverworts

Misc

Pediastrum
Zygnemataceae
Hystrichospheres
Pre-Quaternary
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Table 44 Ostracods and foraminifera from Chainage 26.535km and 26.54km, Wennington Marsh (ARC 36100)

Chainage [ —— 26.535km 1 I 26.54km 1
Lithology —— Uppersilty clayy ———  Sand [——— Ditch 253 ——— Upper SC
Context 235 235 234 233 232 232 248 257 256 255 254 254 252 250
Sample 370 371 372 373 374 376 394 395 395 395 396 396 396 396
Weight of sediment (kg) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Brackish water ostracods
Cyprideis torosa ++ 4+ - + +++ 4+ + ++ + - + ++
Loxoconcha elliptica - - - ++ + + - - - - + + + ++
Cytherura gibba - - ++ - - + + - - - - - ++
Leprocythere porcellanea ++ - - +++ ++ - - - - - - + ++
Leptocythere castanea - - - - + - - - - - - - - -
Marine ostracods

Pontocythere elongata - - - - + - + - - - - - - -
Freshwater ostracods

Candona spp. + + - + - - - - - - - - - -
Cypria opthalmica - - - - - - - - - - - _ _
Heterocypris salina - + - - - -
Limmnocythere inopinata - - - - - -

Ilyocypris sp. - - - - - -

+ + + 4+

Pseudocandona sp. - - - + - -
Foraminifera

Haynesina germanica ++ + -

+ + +
+
+
1

+ + +
1
1
1

+
Ammonia limnetes + + - + + +
Elphidium williamsoni ++ - - +

Elphidium margaritaceum + - - - - - - + _ _ _ _ _

Lagena spp. + - - - - - - + _ + _ _ _ _
Glabratella millettii - + + - - - - - - - _ _ _ _

+ present (a few specimens) ++ common +++ abundant



Table 45 Waterlogged plant remains from Chainage 26.8km and 27.46km, Wennington Marsh (ARC 36100)

Appendix C Tables

Chainage 26.8km 27.46km
Lithology LCS Peat Peat usc
Context 274 273 273 272 271 269
Sample 405 403 402 428 429 431
Weight of sediment (kg) 1 1 1 1 1 1
Taxa Common name
Rubus fruticosus agg. blackberry - - + + + -
Potentilla anserina silverweed - - - - - ++
Urtica dioica stinging nettle - - - + - -
Alnus glutinosa alder ++ - ++ - - -
A. glutinosa alder (female catkin) + - + - - -
Corylus avellana hazel - - - - + -
Quercus sp. oak (bud scale) - + - - - -
Populus sp. poplar (bud scale) - - - + - -
Lycopus europaeus gipsy-wort - - - + - -
Funcus spp. rush - - - - - +
Carex spp. sedge - - - + - -
+ present ++ common +++ abundant

Table 46 Insects from Chainage 26.8km and 27.46km,
Wennington Marsh (ARC 36100)

Chainage 26.8km 27.460km
Lithology LCS Peat
Context 274 272
Sample 405 428
Weight of sediment (kg) 1 1
Coleoptera
Ochthebius cf minimus + +
Hydraena testacea + -
Stenus sp. + -
Agelastica alni + -
Dryocoetinus alni + -

+ present

225
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Table 47 Pollen from Chainage 26.8km and 27.46km, VWennington Marsh (ARC 36100)

Thames Holocene

Chainage
Lithology Org SC
Context

——— 26.8km

274

273

Peat
273

273

272

Peat
272 272 271

27.46km

270

269

Upper silty clays
269 268 268

268

Trees and shrubs
Betula

Pinus

Picea

Taxus baccata
Ulmus

Quercus

Tilia

Fraxinus

cf Populus
Sorbus-type
Prunus-type
Corylus avellana-type
Erica

Herbs
Ranunculus-type
Sinapsis-type

cf Hypericum
Malvaceae
Spergula-type
Chenopodium-type
Trifolium-type
Rosaceae
Filipendula
Filipendula ulmaria
Hedera helix
Apiaceae
Mercurialis
Polygonum sp.
Rumex
Cynoglossum
Scrophulariaceae
Plantago major-type
Plantago lanceolata
Plantago coronopus
Lysimachia
Bidens-type
Aster-type
Anthemis-type
Cirsium-type
Centaurea nigra-type
Centaurea scabiosa-type
Lactucoideae
Poaceae
Cerealia-type
Large Poaceae
Unident/degraded
Marsh

Alnus

Salix

Caltha-type
Potamogeton
Lemna

cf Callitriche

Typha angustifolia-type
Cyperaceae
Spores

Equisetum
Preridium aquilinum
Thelypteris palustris
Dryopteris-type
Polypodium vulgare
Sphagnum
Liverworts

Misc

Pediastrum
Zygnemataceae
Hystrichospheres
Pre-Quaternary
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Table 48 Ostracods and foraminifera from Chainage 27.46km,
Wennington Marsh (ARC 36100)

Lithology Upper silty clays
Context 270 268 268 268
Sample 430 432 434 436

Brackish water ostracods

Cyprideis torosa ++ ++ ++ +++
Loxoconcha elliptica - ++ ++ ++
Cytherura gibba - + - -
Leptocythere porcellanea - - + -
Freshwater ostracods

Limnocythere inopinata - - - +
Cyclocypris sp. - - + -
Foraminifera

Haynesina germanica - ++ ++ ++
Ammonia limnetes + + + +
Elphidium williamsoni - + + +
Lagena spp. - + - -
+ present (a few specimens) ++ common +++ abundant

Table 49 The worked flint assemblage from Rainham Marsh

(ARC 36100)

Cat ¢ Context
ategory type 192 193

Flake 30 1
Sieved chips 10-4mm 31 -
Rejuvenation flake core face/edge 1 -
Tested nodule/bashed lump 1 -
Core on a flake 1 -
Microlith 1 -
Total 65 1
Burnt unworked flint No./wt (g) 103/459 1/34
No. burnt worked flints (%)* 1
No. broken worked flints (%)* 3 (8.8)
No. retouched flints (%)* 1(2.9)

*percentage excludes chips

Table 50 Roman pottery from context 194, Rainham Marsh

(ARC 36100)
Fabric* Count Weight
‘Early’ shell-tempered ware (B6) 26 74

Flint-tempered ware (no code) 4 23
Sandy grey ware (R7) 7 11
Grog-tempered ware (B2/B5) 7 10
Unidentified (no code) 2 4
‘Upchurch’-type oxidised ware (R17) 1 1

Total 47 123

*Fabric code from the Canterbury Archaeological Trust
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Table 51 Medieval and post-medieval pottery from Wennington Marsh

SHEL EMSS

Micaceous Sandy LOND

KING

MG

RE

Context Date
No. Wt No. Wt No. Wt No. Wt No. Wt No. Wt No. Wt No. Wt
u/s - - - - - - 2 2 2 7 - - 1 5 4 27 U
234 - - - - - - - - - - 1 28 - - - - LI13C
239 - - 2 14 - - - - - - - - 2 26 - - L13C
240 8 99 3 16 - - - - 1 56 - - 1 1 - - M12C
252 - - - - - - 2 8 - - - - - - 3 24 16C
254 - - 1 12 - - 42 255 - - - - 1 1 - - L13C
256 - - 1 8 - - - - - - - - - - - - El1C
257 - - - - 1 87 - - - - - - - - - - 12C
Total 8 99 7 50 1 87 46 265 3 63 1 28 5 33 7 51
Table 52 Charred plant remains from Wennington Marsh (ARC 36100)
Context 252 254 255 256 257
Sample 401 400 399 398 397
Taxa Common name
Hordeum sp. — hulled grain hulled barley - - + + -
Avena sp. — grain oats - - + - -
cereal indet. — grain + + + + -
Avena sp. —awn oats + - - - -
Chenopodium album — seed fat hen - - + - -
Galium aparine — seed goosegrass - - + - -
Anthemis cotula — seed stinking mayweed - + - - -
Gramineae indet. — seed grass - - + - -
+ present
Table 54 Waterlogged plant remains from Chainage 28.517km, Aveley Marsh (ARC 36100)
Lithology LCS Peat Organic silts and clay Upper SC
Context Number 379 378 377 376 376 375 374 373
Sample Number 532 533 534 536 537 538 539 540
Volume of sediment (litres) 1 1 1 1 1 1 1 1
Proportion scanned (%) 30 30 30 30 100 100 100 100
Taxa Common name
Taxus baccata yew - - - + _ _ -
Caltha palustris marsh-marigold - - - + - - - -
Ranunculus repens/R. acris/R. bulbosus creeping/meadow/ _ _ + Tt _ _ - -
bulbous buttercup
Ranunculus subg. Ranunculus buttercup - + + - - - - -
Fagus sylvatica — mast fragment beech - - - + - - - -
Alnus glutinosa — seed alder - ++ ++ e+ _ _ _ _
Alnus glutinosa — intact inflorescence alder - - + - - - - -
Alnus glutinosa — stalk of inflorescence alder - +++ + ++ + - - -
Alnus cf glutinosa — stalk of inflorescence  possible alder - + - - - - - -
Polygonum hydropiper water-pepper - - + - - - - -
Brassica cf nigra black mustard - - - + - - - -
Rubus subg. Rubus section 1 Rubus bramble - + + - - - - -
Mentha sp. — possible aquatic type mint (possible water mint) - - + - - - - -
Solanum sp. nightshades - + + - - - - -
cf Scripus sylvaticus possible wood club-rush - + - - - - - -
cf Iris pseudacorus — fragment yellow iris - - + - - - - -
Unidentified bud bud - + - + - - - -
Unidentified bud scar bud scar - ++ + ++ ++ - - -
Unidentified moss fragments moss fragments - - - + - - - -
Unidentified wood fragments wood fragments ++++ - - - ++++ ++ ++ +

+<3  ++3-9  +++10-25

++++ >25



229

Appendix C Tables

*SWOIBIP PUB BPOOBIISO/BIJJIUIMUEBIOJ ‘S[ISSOJOIOBW
jueld ‘uoyjod Surpnyour $1X21U0D ISIYI UTYIIM ISIXD
ABW [BLIS1BW [BIUSWUOIAU0JB[ed PaAIasaid [[om swog

‘a1eISqNS
913 JO 2INIBU PIUTEIS UL S 01 NP IDULISIP AUk

pa1eprjosuooun

pue 1J0s A[91BIOPOTA "9SBQ SPIBMO] ISBIIOUI JBUIWIE] JO
sIaquInN ‘suoneurwe] [djered-qns ‘AABm oIyl WUWI¢—] YIIm
sd0e[d ur palguIE T ‘SIUSWSRI] PIal IYSd] pue siudwsely

pauodsuenl Ud3q JABY 01 A[YI[UN I8 SIUSWIPIS pIureis Dd 182 000% S[[J [UUBYD
JUIJ 39S UIYIIM PIISAOISIP S10BJILIB [BOISO[09BYIIY —0025/006S 2 10 sigjpnu [epn 19ddn 10 [BprIIU] OIUBSI0 PIONPAI YOB[q UOWIWOYD) “IIS-AB[D A1 YIep 01 A310) IIA
uoneardsaid 109sut pue udfjod saouanbas 1ead
uerd poos qmim souanbas oy Jo sired payrunyUN Aanoe puueyd Qwos uryum 1uasaid st (saoe[d ur oIyl Wo()g—(0g) UOZLIoY
u1 yB1q 9q Aew [enus10d [EIUSTIUONAUS0IETE ] [epn Jo aseyd PaAI] 110Ys B JO douasaxd 1[1s-AB[0 9[qBa0110U Y 1udsaid os[e 18ad poom A[[Bo0]
93 10 SUI[dUUEBYD [BIO] JO dANEDIPUL *3109dse [9[[eied-qns JO SBUIUE[ YOI WWZ—] [IIM Pappag
s183d o3 uryum J0 (sAemyoenl) siead Jo 20BJINS 9q Aewr 18ad UIIIM UOZLIOY I[IS-AB[D)  "PIIBPI[OSUOOUN PUB 1JOS A[QANB[Y 'SIUdWFRIJ PIdI UOWUIOD
I1oddn 9y Yum PIIBIDOSSE A[UOWIIOD 1B SI0BJOIIY usserd IA\ ‘1[I OrueSI0 10 18ad PalBUILIR] UMOIQ YIBP 01 AIBA UBD)
U9saI
721 U1 01 ISO[d 10 ny1s Uz 3q Aewt s1sodap Dg 182 0061 9Q OS[B ABW PUB[IAM I1IBD JOP[B A[[BO0] ouse[d pue d[qerd APYSI[S "S1IUSWSLI] Paal PaAIdsaid [[om
9S9Y1 UIJIIM PIIIA0DSIP S10BJI1IR [EDISO[0BYOIY -000% 2 ‘dwrems padx ysiguwi[es I0 191BMYSaL] A[91eI9pOoW SUruIelUOod 189d PIdI UMOI] JIep AI9A 01 Yor[g IIIA
SSBW PUNOIS pajiuuny [[om AI9A ‘S1USWISEIJ 1001 PUB POOM
PaA19s31d [34\ $S9[2INIONIG 108dWI0D PUB WLI A[91BIOPON
“yadap yam 18ad Apoom YoB[q 1/Z YAOT B Surwodaq 1is
o1ue310 A318 yaep A19A 7/¢ W AOT ureiuod osye Aew sodoq
s1Iun-qns JIUBSIO UIYIIM SIUdWSel] 1uasaxd syuswSery yuerd
1ueld/uaqod Jo ISIXd ABW UONEBAIISIId 19119¢ *S1Xd1U0D Aande due3opad pue seaie [euoISE0 () “Y1dap 1M I131JOS SUII0D9q UL AISA “JAISSBUL
9SAY1 UTYIIM ISIXO ABUI [BLISIBWI [BIUSWIUOIIAUIOR[RJ Jo 3utdip orporrad 15238ns saduanbas urgIm PUEB $S3[9INIONIG "SI[IIO0W UMOI] YIBP §/F YA S L Suong
SOJELINS PIISILIM PUE SUOZLIOY PII00Y ‘qadop M £318 /¢ X G SUrwoddq Is-AB[O UMOIq YSIMO[[RA
Pa1ImMd20 ARy Az U0NBdNO20 YIIYM UO SUOZLIOY *SOUOZ J0BLINS YSIBWI[BS Ul UONB[NWINIOE WSI $/9 YAOT 978 18} SIUSWIPIS SOPN[OUI OS[E IUN ST,
JO 2ATIBOIPUI 9q ABW $9DBJINS JO 90Udsaid 9y T, *d1ensqns orueg10 Jo sporrad yum Suneuiafe : : : : ’
91 JO 2INIBU PAUIRIZ UL SY1 01 NP JDUBISIP AUB (souoz pajeurwop 1[is-Ae[d) suoneniIs $100I UISPOA “(WI¢>) SISB[O papunol
palodsueIl U3Q 9ABY 01 A[YI[UN I8 SIUSWIPIS pauleid 1egpnu [epn-1oddn 10 [BPIISIUT UIYIIM -qns [[ews [BUOISBIO() "10BdWOd puk WLy AI9A "Sd[110W
QUIJ 331 UIYIIM PIISAOISIP S10BJILIE [BOIS0[09BYdIY DY [BD 006G > uonisodap Jo dAnedIpul s 9ouanbas sy 7, umolIq NIep §/F JAG L UM IIs-Ae[o £218 9A10 ¢/G X G XI
[BLI91BWI 1U0I JO sannuenb 1ueoyrusSis 10 SwWos spn[our Aew
SIY1 A[eI91e 1U9sa1d $1001 UIOPOTN WL A[91BISpOW puB
Mo U209y punoid spewy/iosdo],  $SI[aINIONMS “I[IS-AB[O JruBSI0 ANYSI[S 318 JAI[O NIBD Z/C AG X
Tepuaod ?””M””M_.MMWMMHMMM =omwmﬂomm uonIsodap JO JUSWUOIIAUD PILIdJU] uondrosap siydeasSneng au“”.“_z

uonesnsaAul uISSOUD) JSAY SoWeY ] | 9381S Ul Pali3USp! s3UN [eIS0[oy3l| ulew jo AJewwNg 9 9|qe]



Thames Holocene

230

QUON BAWICQ ©3s [eordoa T, Y[BYD UBS[D ISUIP “YSAI] 1
yreys jo dnyeaiq pue 108dWOD puB ISUIP

[enualod [BIUWUOIIAUS0.[Rd pUB [I1S0[0BYDIR MO d9 e401< Sunoyieam 7715 U1 J0 UONIONJI[OS [BIOB[SLISJ A[918I9pON "X1nBw 31sed A[BYD pue d[qqni Y[eyd IeMnsuy I
soe[d Ul pappaq A[IB3[D) “Itun
JO 9seq SPIBMO] 3SIB0D AIDA SIUI00Q N[BYD) "SISB[O Y[BYD pUR
1UI[J YIIM PUBS ISIBOD 01 WNIPIW A313-USIUaais YIep [/F DG
INOJ09 A313-YSIUdaI3 [/G £)G SAW09Y '[oARIS
Mmof st Tenualod Qwos M 11s0dop AIIs 910U 0IUT PIBMUMOP SOPRIL) *(SpIm
[BIUSWIUOIIAUSOIB[BJ ‘SIOBJOLIE AUB 01 PILINOI0 JABY] wWwig—]) PI10U S1001 [BUOISBIO() ‘JAISSBW PUB SSI[AINIONIS

Aew uonelrodsuen [euonisodap-1sod 3[qeIIPISUO) dg evce< SIUdWIUOJIAUD [QUUBYD papreiq A31oud Y3y 108dwod pue wiy A9 A “pue Ais £318 JAI[0 7/C A G 111
ISIXd AeW sjrun
[9ARI3 1951800 A[[B00T "adop im Aoudnbaiy ur ssearour
20 s1 [ENUL10d [EIUSWIUOIAUSOIEE] pue 1u3sa1d 218 SISB[O Y[BYD) ‘SIUSWSRIJ [[US SUIBIU0D
10830118 AUE 01 PAIINODO SARY AU pue 10edwWod pue ISUIP SI U [BIUOZLIOY-qns pue [d[[ered
puB spag ‘pPues 9SIB0D PUB WNIPIW JO Spueq SUNBUISIE

uoneuodsuen [euonisodop-1sod a[qeIaPISUOD) dg eJIs1-01 SIUQWIUOIIAUD [UUBYD papreiq AS1ous ySI  Jo Sunsisuod pue YOIyl Wog—[ spag 'Spues pappaq Ad13-an[g Al
dop yum
9SBIIOUL SISB[O [9ABID) "PI1OU JUIPPIQ SPNID SWOS A[qQISSOJ
SUTBUWIAI POJBIISO *S1IUQWISRI) [[9YS UOWWIOY) “PUBS WNIPIW AJ13-YSTUI13
pue ud[jod spnour Aew [B1IU0d [BIUSWUOIIAUSO0IB[E ] YIBP O1UI SPIBMUMOP JPRIS ABJ\ 'SSI[INIONIG ‘SIUdWSe)
JuswRAowW [euonisodap-isod 01 109(qns SUOTIBNIIS [BUISIB]N [QUUBLD [[2Us UoUWwoy) "SIUSWeIJ POOM YOB[q [BUOISBEIO()

Ud9q JABY 01 PAIIPISUOD 9q AW JU3saId S10BJALIB AUy D9 182 0065< IO [oUUBYD 3FPI ‘S[[IJ [QUUBYD JIBMUSII] 10edwod pue Isuap AIDA ‘IIs-Apues 01 1[1s A318-on1q 1YSr A

ouanbas s ur .

Pa1943813d [[9m 9q ABW [BIISIBW [BIUSWIUOIIAUIOIB[BJ SSA[IMNIONNG *(IBMMBUE WD) SISE[ ULy
[BUOISBOD() "PaIBPI[OSUOdUN pue 3s00[ SI 18yl 18ad Apoom
*S10BJOLIB PayI0MaI APIYSIs g 182 0025 $9911 [BOO[ M [[JUI [eUISIBW NORI[q [/S°C JYAG B 01 A1BA Os[e A 1udsa1d syuswiSely pasalx

01 71215 U2 3q PNOM 0UINDIS SIY1 U pUNOJ $108JoLIB AUy -0065 [ouueyd 10 dwems pIaI JOIBMUSIIJ ¢ M 10edwWIod PUB ISUIP AI9A “I[Is OTURSIO YOB[q [/S°C AS IA

renuajod jejudswuoiaudodeed uondriose JIqunN
pue [eoSo[ooEyday 28y uonisodap JO JUSWUOIIAUD PIALIJU] uondriosop siydeaSneng wun

panunuod 95 ojqeL



Table 57 Diatoms from Borehole BH3751

Appendix C Tables

231

Lithology
m OD

Organic
silt
-8.53

LCS

-8.43

[
-4.81

-4.57

-4.47

Peat -1

-4.35

-3.53

-3.29

Upper clay silts

-3.19

-0.72

-0.35

Polyhalobous

Biddulphia aurita
Cymatosira belgica

Paralia sulcata

Podosira stelligera
Rhaphoneis sp.

Rhaphoneis minutissima
Rhaphoners surirella
Thalassionema nitzschiodes
Polyhalobous to mesohalobous
Diploneis smithii

Navicula flanatica
Thalassiosira decipiens
Mesohalobous
Campylodiscus echeneis
Cyclotella striata

Diploneis aestuari

Diploneis didyma

Diplonets interrupta
Nitzschia granulata
Nitzschia navicularis
Nitzschia sigma

Synedra fasciculata
Mesohalobous to halophilous
Actinocyclus normanii
Nitzschia levidensis
Halophilous

Navicula cincta (& v. minor)
Navicula pusilla

Navicula slesvicensis

Halophilous to oligohalobous
indifferent

Diploneis ovalis

Gomphonema olivaceum
Oligohalobous indifferent
Achnanthes minutissima
Amphora ovalis

Caloneis bacillum

Fragilaria pinnata

Meridion circulare

Navicula rhyncocephala
Unknown salinity preference
Diploneis sp.

Nitzschia sp.

Pinnularia sp.

Indeterminate centric diatom

Indeterminate fragment

++

+ +

+ present ++ common
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Table 60 Foraminifera and ostracods from Borehole BH3748

e £
< o
) = = <)
2 8 T S £
o I £ 12} L
S T & S @
© = - 8 @
sl e &5 ¢
© = 2 s L
£ £ S g k2
g S g 3 )
g 3 S b} kS
] S I < s
3 S g S =
Lithology m OD = =~ < w O Ecology
-5.88 10 -5.93
freshwater;
-5.98 t0 -6.03 reedbeds
-6.08 t0 -6.13 .
regression
-6.18 t0 -6.23
-6.28 t0 -6.33 mid—high
L saltmarsh
ower -6.38 t0 -6.43
clay silts
-6.48 to -6.53 X
tidal access
-6.58 to -6.63 X
saltmarsh and
-6.6810-6.73 xx X tidal mudflats
-6.78 to -6.83 XX X
-6.88 to -6.93 XXX X
0 — one specimen x — several specimens XX — common xxx — abundant/superabundant
Foraminifera Ostracods
|:| Calcareous foraminifera of low—mid saltmarsh and tidal flats |:| Brackish ostracods of tidal flats and creeks
- Agglutinating foraminifera of mid—high saltmarsh
Table 61 Insects from Borehole BH3751
Lithology | Peat ;. UCS
-4.5to -4.03 to -3.6 to -0.33 to
mOD 58 413 37 -043
Ecological
COLEOPTERA &
codes
Carabidae
Prerostichus spp. oa - 1 - -
Hydrophilidae
Cercyon spp. rt - - - 2
Chaetarthria seminulum oa-w - 2 - -
(Hbst.)
Staphylinidae
Stenus spp. pu - 1 - -
Philonthus spp. 1
Helodidae Gen. & spp. oa-w - 1 - -
Indet.
Colydiidae
Aglenus brunneus (Gyll.) rt-h - 2 - 1 Ecological coding (after Kenward and Hall 1995):
Chyrsomiehdae oa— species which will not breed in human housing
Plateumaris braccata oa-d 1 1 - - w — aquatic species
(Scop.) d — species associated with damp watersides and
Cuculionidae river banks . ) )
rt — insects associated with decaying organic matter
Gymnetron spp. oa-p - - - 1

p — phytophage species often associated with waste
areas or grassland and pasture

DIPTERA pu —species associated with pulses (peas and beans)

h — members of the ‘house fauna’ this is a very
arbitrary group based on archaeological

Musca domestica L. - 1 - - associations (Hall and Kenward 1990)

Muscinae
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Table 63 Diatoms from 3880TT, Thames Crossing

Sample Monolith 1 Monolith 2
(420-430mm) (20-30mm)
Context Number 2 3
m OD -0.10 -0.57

Polyhalobous
Campylosira cymbelliformis - 1
Coscinodiscus sp. 1 -
Cymatosira belgica - 7
Dimeregramma minor var. minor - 1
Grammatophora sp. 1 -
Paralia sulcata 3 8
Podosira stelligera - 1
Rhaphoneis sp. 1 -
Rhaphoneis amphiceros - 2
Rhaphoneis minutissima - 4
Rhaphoneis surirella - 4
Polyhalobous to Mesohalobous
Actnoprychus undulatus - 1
Diploneis smithii 4 -
Synedra gaillonii - 1
Mesohalobous
Achnanthes delicatula 1 -
Caloneis westii 1 -
Cyclotella striata 3 3
Diploneis interrupta 2 -
Fragilaria cf schulzi - 1
Navicula peregrina 1 -
Nitzschia granulata 2 -
Nitzschia navicularis 11 4
Halophilous
Navicula cincta - 2
Navicula mutica - 1
Unknown Salinity Preference
Diploners sp. 3 -
Navicula sp. 1 -
Nitzschia sp. 1 -
Unknown Naviculaceae 1 1
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Table 64 The flint assemblages from the Thames Crossing excavation and watching brief by context

: : 3880TT Grand
r—— Watching brief (ARC 32001) ——— (ARC TMS00) Total
0 1 2 3 11 388004 388006
Category type
Flake 3 2 1 105 80 28 30 249
Blade 1 - 4 36 15 6 5 67
Bladelet - - - 4 6 2 1 13
Blade-like 1 - 2 20 16 5 8 52
Irregular waste - - 1 1 1 1 5 9
Sieved chips 10-4mm - - - - - 37 17 54
Rejuvenation flake core face/edge - - - - 1 - 1 2
Rejuvenation flake tablet - - - 3 - - - 3
Rejuvenation flake other - - 5 - - 1 6
Janus flake (= thinning) - - 5 - - - - 5
Thinning flake - - - - 1 - - 1
Flake from ground implement - - - - 1 - - 1
Core single platform blade core - - - 2 - - - 2
Bipolar (opposed platform) blade core 1 - - - 1 2 2 6
Other blade core - - - 1 - - - 1
Tested nodule/bashed lump - - - 1 - 1 1 3
Single platform flake core - - - 1 2 - - 3
Multiplatform flake core 1 - - 1 3 - - 5
Keeled non-discoidal flake core - - - - 1 - 1 2
Levallois/other discoidal flake core - - - - 1 - - 1
Unclassifiable/fragmentary core - - - - - - 2 2
Core on a flake - - - - 1 - - 1
Microlith - - - - - - - 0
Burin - - - 3 2 - - 5
Burin spall - - - - - 2 3 5
Laurel leaf - - - - 1 - 1
Unfinished arrowhead/blank - - - - - 1 1
End scraper - - - 4 1 - 5 10
Serrated flake - - - - 1 - - 1
Notch - 1 - 4 - - - 5
Backed knife - - - - 1 - - 1
Backed blade - - - - - - 1 1
Retouched flake - - - 2 - - 1 3
Grand total 7 3 13 193 136 85 84 521
Burnt unworked flint No/wt (g) - - 44/2161 26/491 71/3021 3/22 158/1846  302/7541
No burnt worked flints - - - 37 16 10 26 89
No broken worked flints 1 - 2 99 65 23 43 233

No retouched flints - 1 - 13 6 1 7 28
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Table 66 Technological attributes of selected flint assemblages: dorsal extent of cortex

Context

Dorsal extent (no=208)

0 1-25% 26-50% 51-75% 76-99% 100%
ARC TMS00 — 388006 24 (48) 12 (24) 6 (12) 4 (8) 4(8)
ARC 32001 - 3 67 (42.4) 48 (30.4) 20 (12.7) 7 (4.4) 14 (8.9) 2 (1.3)
388006/3 combined 91 (43.8) 60 (28.9) 26 (12.5) 11 (5.3) 18 (8.7) 2 (1.0)
Table 67 Technological attributes of selected flint assemblages: flake types
Flake type (n0o=208)
Context Preparation Sl.d ¢ . D}stal . NK.ISC . Non-cortical Rejuvenation
trimming trimming trimming
ARC TMSO00 - 388006 5 (10) 12 (24) 5 (10) 3 (6) 21 (42) 4 (8)
ARC 32001 - 3 14 (8.9) 33 (20.9) 22 (13.9) 20 (12.7) 61 (38.6) 8 (5.1)
388006/3 combined 19 (9.1) 45 (21.6) 27 (12.9) 23 (11.1) 82 (39.4) 12 (5.8)
Table 68 Technological attributes of selected flint
assemblages: proportion of blades, presence of platform-
edge abrasion and dorsal blade scars
flakes >2:1 flakes with flakes with
L:B ratio platform edge dorsal blade
Context (%) abrasion (%) scars (%)
ARC TMS00 - 1 (6.6%) 16 (50%) 15 (30%)
388006
ARC 32001 - 3 23 (38.3%) 73 (70.9%) 58 (36.7%)
388006/3 combined 24 (32%) 89 (66%) 69 (33.2%)
Table 69 Technological attributes of selected flint assemblages: butt types
Butt type (no=135)
Context Cortical Plain >1 Removal Facetted Linear Punctiform Other
ARC TMS00 — 388006 3 (9.1) 22 (66.7) 3 (9.1) 1(3) 2(6.1) 1(3) 1(3)
ARC 32001 -3 5(4.9) 45 (44.1) 18 (17.7) 8 (7.8) 6 (5.9) 11 (10.8) 9 (8.8)
388006/3 combined 8(5.9) 67 (49.6) 21 (15.6) 9 (6.7) 8(5.9) 12 (8.9) 10 (7.4)
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Table 70 Technological attributes of selected flint assemblages: termination types

Termination type (no=137)

Context Hinge Step Plunging Feather Other
ARC TMSO00 — 388006 2 (6.9) 3 (10.3) 24 (82.8)

ARC 32001 -3 22 (20.4) 6 (5.6) 25 (23.2) 53 (49.1) 2 (1.9)
388006/3 combined 24 (17.5) 6 (4.4) 28 (20.4) 77 (56.2) 2 (1.5)

Table 71 Technological attributes of selected flint
assemblages: hammer mode

Hammer mode

Context Hard Soft Indeterminate
ARC TMSO00 - 8 (25) 35 (34) 43 (31.9)
388006

ARC 32001 -3 11 (34.4) 41 (39.8) 38 (28.1)

388006/3 combined 13 (40.6) 27 (26.2) 54 (40%)

Table 72 Prehistoric pottery fabric descriptions

Code Description

A1/EN Hard fabric with sparse coarse quartz sand (up to 1mm) and rare flint or quartz grits (up to 3mm) in a slightly
micaeous matrix

F1/EN Hard fabric with sparse ill-sorted angular (calcined) flint (up to 5mm) in a clay matrix that contains rare coarse
quartz sand

FA1/EN As above but with sparse to common coarse quartz sand

FP1/EN Soft fabric with well-sorted sparse calcined flint (up to lmm) and rare dark grey clay pellets (up to 1mm)

S1/EN Soft friable fabric with common shell (sometimes leached) platelets (up to 4mm)

FS1/LBAEIA Hard fabric with well-sorted sparse calcined flint (1-3mm) and rare lenticular voids (leached shell platelets)

Table 73 Breakdown of the prehistoric pottery assemblage from the Thames Crossing watching brief

Context Chainage Count, Wt Fabric Comment

001/002 35.240km 1, 2lg FP1/EN Neck sherd

011 33.250-33.255km 2, 12g S1/EN

011 35.250-33.255km 1, 15g A1/EN ?cup sherd
1, 2g S1/EN Rolled rim
1, 1llg F1/EN Neck sherd

35.220-35.240km 1, 34g FA1/EN Rim and neck sherd from a hemispherical bowl

2, 19g FA1/EN Could be from the above vessel
1, 20g F1/EN Body sherd — charred residue on interior surface
1, 40g FS1/LBAEIA From a flat based vessel

Total 11, 174g
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Table 76 Microfossils from Borehole BP 8, Isle of Grain

BRACKISH INDIGENOUS OUTER ESTUARINE & BRACKISH INDIGENOUS
FORAMINIFERA MARINE FORAMINIFERA OSTRACODS
ORGANIC REMAINS
o
3_) [}
£]38
§l¢
g8
[} v}
S| &
8| ®
E|E "
[} ()
c| < S
= | = 1%} ® | =| = L] Q
[} (s} = < D - o
g2/ 5 |% HERI < ¢
o] © | |8 S
@ ] [] £ g <2 S = (]
% 5|3 8 ANy & E
o | 5|3 o @S| = £ 8
S22 a8 Sle| 5|5 IS
MEAEAE- A IRIREARd : :
c|l oo 2@ S| & 5| < B
S| 8| 85| @ T E| S| 2
Depth(m) | @ | @ | @ | = | £ | Ecology T | < | W | w S
394396 | x | x xxx| xx | x | x DS ]
Estuarine
4.90-4.92 X[ x| x| X XX [ XX | X X X
mudflats and
6.90-6.92 X | X | X | X XX | XX | XX X X
saltmarsh;
7.867.88 | x | x | x N xx | xx | x | x X B
diminishing
1042-1044 | x | x [ x| x . x| xx oo x X ]
marine influence
11341136 | X | X | X | x xx | xx | x | x X ]
12401242 | x | x | x | x xx | x| x | x x N
13301341 | x | x [ x | x xx | xx| x | x x ]
1443-1445| X | X | X | X XX | XX | XX | X X
1530-15.32 | x | x | x | x xx | xx | x| x X N
16.571659 | x | x | x | x | x | Open-estuarine XXX Xxx| Xx | x X
16.81-16.83 | x | x | x | x | x | “infringing xx | x| xx | x x N N
18301832 | X | X | X | X | X ts:“mim?‘htl xx | xx| x | x x |
ough sli
19.00-19.02 | x | x [ x| x| x on signty x| o x| x x |
protected from
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22452247 | x | X | X | X | X | centovels rise xoox x| xx | x X ]
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freshwater
26.51-26.53 | X
Foraminifera Ostracods
I:I Calcareous foraminifera of low-mid saltmarsh and tidal flats - Brackish ostracods of tidal flats and creeks
- Agglutinating foraminifera of mid—high saltmarsh - Essentially marine species, but can penetrate outer estuaries
- Essentially marine species, but can penetrate outer estuaries - Cold ‘northern’ marine species

I:I Warm ‘southern’ marine species

- Shelf-living species, brought in by tidal surges
- Extinct warm species (MIS 13 — MIS 7; MIS 5e)
l:l Freshwater ostracods

l:l Cold/cool freshwater ostracod indicators (CC/FW)
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OUTER ESTUARINE & MARINE OSTRACODS ‘EXOTIC’ OSTRACODS FRESHWATER CCIFW

OSTRACODS

Limnocytherina sanctipatricii

Aurila convexa
Cytherissa lacustris
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