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ARCSELEOLOGICAL HORIZONS IN THE NORTH KENT
MARSHES
By JOHN H. EVANS, F.S.A., F.R.G.S.
IT has long been noted1 that levels of human occupation occur at
different depths from the surfaces of the marshes of the lower Thames
and Medway, and would thus seem to indicate that the land has varied
in its relation to the sea level. A right understanding of this
phenomenon of level fluctuations is essential to the archaeologist
working in coastal or estuarine regions, and will be found to provide
the key to many problems of human settlement in these areas. This
paper has been written in the hope that it may be of service to Kentish
archaeologists in this regard. Herein recent geology and archaeology
overlap and indeed are so closely integrated that one branch of science
is inexplicable without reference to 'the other. Thus no apology is
necessary for offering some general observations on this problem of
land and sea level oscillations, and also for an account of the recent
geological history of the marshes. Readers who are familiar with these
aspects of the subject will doubtless readily forgive the recapitulation
of information which may not be so well known to some students of
county archaeology.
GENERAL REMAKES ON LEVEL FLUCTUATIONS
The evidence for fluctuations in the relationship between land and
sea levels is derived from many areas within the North Sea basin,
and the general course of the movements are not in doubt. Around
the shores of the southern part of the North Sea, from the Netherlands
and Belgium in the east, along the north coast of Kent and the Thames
and Medway estuaries in the south, and along the east coast of England
on the western margin of the basin, the examination of coastal and
riverine deposits has indicated a general lowering of the land mass
in its relation to sea level, alternating with both occasional pauses in
the movement and actual re-elevations of the land. There are three
causes of these phenomena :
1. Absolute rise or fall in sea level. (Aggression or regression of
the sea, advance or retreat of the tide.)
2. Absolute rise or depression of the land mass. (Land elevation
or submergence.)
1
F. C. J. Spurrell, " Early Sites and Embankments on the margins of the
Thames Estuary," Arch. Journ., XLVII, p. 269. " On the Estuary of the Thames
and its Alluvium," Procs. Gteol. Assocn., XI, p. 210.
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3. A combination of both movements, either in unison or in
opposition.
Changes in the absolute height of the sea are primarily related to
the phenomenon of Glaciation. During the long period of the
Pleistocene, during which the Palaeolithic human cultures were
developed, several Glacial Periods or Ice Ages occurred which covered
parts of the northern hemisphere with glaciers. One of the many
effects of severe glaciation was that huge quantities of rainwater were
sealed up in the glaciers instead of flowing into the sea, and consequently the sea level fell. When a milder climate set in, ushering
in an interglacial period, the opposite effect obtained ; the ice of part
of the glaciated surfaces melted, the oceans were fed with great
quantities of ice-water, and the sea level rose again. This Glacial,
inter-Glacial rhythm of the sea level is known as Glacial Eustacy and
its effects upon our river systems was profound. During Glacial
Periods, with a falling sea level, the tide necessarily retreated from the
upper river valleys, thus leaving the freshwater streams to resume
their work of erosion by cutting down the valleys and reducing thengradients. But with melting glaciers causing the sea level to rise again,
the tide returned and flooded into the valleys, slowing up and
" ponding back " the freshwater streams so that they were forced to
drop their loads of gravel, loam or silt well within the estuarine valleys.
It has been this alternation of erosion and deposition (aggradation)
which has produced the spreads or " terraces " of gravel and loam
which line both sides of the Thames and Medway valleys at varying
heights. A late phase, with a very low sea level, laid down the gravels
of the so-called Buried Channels of the rivers. At this time, during
the fourth and last Glaciation, the bed of the North Sea was occupied
by a great river which was fed by many of the westward flowing rivers
of north-western Europe and by the eastward flowing rivers of England,
including the Thames and Medway. As the glaciers slowly and finally
melted this great valley was gradually flooded with water and the tide
flowed ever farther up the inner valleys of the former tributaries until
they were converted into the " drowned estuaries " which we know
to-day. Even after the end of the last or Wurm Glaciation there
occurred several minor climatic oscillations which had the usual effect
upon sea level, although to a much less degree.
One of the many causes of land depression is likewise due to glaciation.
When the glaciers of Scandinavia and Finland (Fennoscandia) were
being gradually formed during the first Ice Age their weight caused the
land beneath them to subside, with a consequential uplift of the
peripheral lands to the south. When this weight of ice was lightened
during inter-glacial periods the two land areas mentioned tended to
revert to their original elevations. This isostatic adjustment was
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confined to glacial and sub-glacial areas, and its effects would naturally
decline towards the south; it is asserted that its influence did not extend
south of Latitude 52° N., thus excluding the southern part of the North
Sea. These alleged limits of isostacy must be borne in mind when comparing archaeological horizons within and outside its zone of influence.
It is known, too, that the basin of the North Sea itself is gradually
sinking, a movement which is related to the instability of the earth's
crust, while the unstable character of many coastal regions has long
been noted.
A more local cause of land sinking is that due to compaction or the
consolidation of soft and wet deposits beneath the surface of the land.
In Holland the draining of the land results in local and limited subsidence due to the drying out and compression of the thick peat layers.
Finally, returning to the British scene, we come to the theory of
tilt. It has been thought that during recent times Britain has been
slowly tilting so that the northern and north-western parts of the
island are rising while the south-eastern region is correspondingly
sinking. The observed depression of the land in the eastern and south
eastern counties has been ascribed to this tilting process, but the
theory has been much criticized, and it may be that the observed
phenomena is, in part, due to local and irregular movements caused by
the coastal instability mentioned above.
We thus have one explanation for a fluctuating sea level and several
for movements of the land mass, and their combined operations will
result in an apparent rise or fall in the land as compared with sea level,
or a condition of stability or very slight movement. Clearly the rate
of movement will be more rapid when both factors are operating in
unison, that is, when a falling sea level coincides with land elevation ;
while when both land and sea levels are rising or falling a condition of
stability or only slight movement will result.
The effects of land elevation (or regression of the sea) are erosion
in the river valleys with deposition of heavy detritus (gravel) in the
lower reaches, and the spread of vegetation whose remains will be
sealed up later as peat deposits under conditions of aggradation ;
while conversely the effects of land submergence (or sea aggression)
are drowned estuaries, a much reduced erosive capacity of the river
streams, permitting only the deposition of lighter materials in the process of marsh building.
THE MEDWAY MAESHBS
The lower Medway valley presents an impressive example of a
typical drowned estuary similar to many associated with the North
Sea basin. The appearance of this estuary at high Spring tide is
that of a great lagoon filling a broad valley, for the only land which is
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not covered by water during tidal floods is the inned marshland with
its protective ribbon of sea-walls ; while at low tide the scene is as
impressive if more desolate, for the whole marsh tract is exposed as a
dreary low tableland, dissected by many creeks and channels and
bordered everywhere on the riverside by vast areas of leaden mud or
" ooze " which extends from the bases of the low cliff edges of the
marshes down to low water mark.1 The marshes on the eastern side
extend northwards towards the mouth of the river from a broad base
formed by the low coast which stretches from Lower Gillingham to the
Chetney-Iwade peninsula, a distance of some eight miles. (See Fig. 1.)
These marshes are St. Mary's Island (now part of Chatham Dockyard)
Copperhouse, Nor, Motley, Bishop; then the Upchurch-Lower Halstow
series comprising Horsham, Milfordhope, Slayhills, Greenborough and
Barksore. Burntwick Island forms the seaward limit of this series
which is bounded on the east and separated from the Swale by the
extensive Chetney-Iwade marshes. On the west side of the river the
marshes fall into three groups ; the Hoo marshes, the Stoke marshes
and those of the Isle of Grain. The Thameside marshes of the Hoo
Peninsula from the Isle of Grain to Gravesend are Allhallows, St.
Mary's, High Halstow, Cooling, Cliffe, Higham, Shorne, Filborough
and Denton. A smaller series above Gravesend will be mentioned herein,
and they are Swanscombe, Stone, Dartford, and Erith or Lesnes marshes.
The inner edge of the great tract of the Medway marshes rests
against the solid mass of the elevated land which encompasses it
except at the river mouth between Grain and Sheerness, and at the
Yantlet Gap between the former place and the Stoke-Allhallows hills.
This Yantlet Gap is completely filled with marshes and the Yantlet
itself is now only connected to its southern branch, Colemouth Creek,
by a drain. The Medway, having passed through the deep and broad
valley formed by the chalk hills of Bjochester, Frindsbury and Chatham,
enters a region of low-lying land composed of sands and gravels of the
Eocene Age. These soft strata comprise the Thanet Sands, Woolwich
Beds, Oldhaven Beds (Lower London Tertiaries) and the thick mass of
the London Clay. This geological environment of the lower Medway
and Swale basins is illustrated in Fig. 4. The base of the huge triangle
is formed by the low " sand-and-loam '' coast which marches from Lower
Gillingham to Faversham, while the north-east side is bounded by the
clay hills of Sheppey and the north-west side by the line of the " sandand-clay " hills of Hoo Peninsula which terminates in the north with
the isolated clay mass which forms the core of the Isle of Grain.
Marshes are of two kinds: those natural marshes called Saltings
1
Those who wish to view the estuary should take the late George Payne's
advice (Collectanea Oantiana 81, 83) and visit Tiptree Hill in Lower Halstow, from
which a magnificent panorama can be enjoyed on clear days.
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over which the high Spring tide flows regularly, and those which are
protected from tidal overflow by sea-walls (river-walls) and which
are variously called Freshwater marshes, Protected marshes or Inned
marshes. (See Figs. 2 and 3.) The earthen river-walls, often
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buttressed with tightly packed granite or sandstone blocks on their
river-ward sides, exclude the tide from the freshwater marshes which
thus merely act as rainwater catchment areas ; when necessary this
fresh water is drained off them through sluices in the river-walls. The
operation of enclosing a salt marsh is called " inning " and both ancient
and modern methods of building river-walls was, and is, to dig a ditch
around the edge of the marsh and to pile the excavated material in the
form of an earthen rampart; when the clay batter was tamped tight it
formed a water-tight barrier against the tide. It would seem that in
medieval times the excavated clay was sometimes packed on either
side of a brushwood fence or timber palisade. The medieval terms for
such work were wallatura, fossatura and clausura. In early times
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wooden sluices were used to drain off the freshwater through the
river-walls into the river, but we also have evidence that wooden
pipes furnished with clay plugs were sometimes used ; to-day cast iron
sluice valves fulfil this function.
Naturally a river such as the Medway would erode for itself a
wide bed in the soft geological strata described, and this primary
condition has determined its recent history in the lower valley. It
must be first understood that the river has not eroded its way through
the marsh tract but has, on the contrary, laid down the marshes as its
own deposit, and our first consideration must be to demonstrate how
this has come about. The impressive area of the Medway marshes
can be matched by the depth of alluvial silt of which they are composed.
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Trial borings, well sections and excavations reveal the following typical
depths of the alluvium (marsh day or silt). (See Fig. 5.)
St. Mary's Island, Chatham ..
46 ft.
Milfordhope Marsh
.-.
..
50 ft.
Burntwick Island
..
..
77 ft.
Isle of Grain
69 ft., 84 ft., 98 ft.
It will be noticed that these depths are attained well within the basin,
but at its landward edges the marsh clay thins out as the solid rocks
are approached. And almost everywhere beneath the marsh clay,
separating it from the underlying solid rocks, is found a band of gravel
which reaches an average thickness of 12 ft. This band of gravel
represents the ancient bed of the river laid down at a time when the
land stood at a much higher level in relation to the sea. At that time
the Medway formed merely a small tributary to the great North Sea
river, and the tide did not then reach the present valley at all. Due
to its steeper gradient and consequent greater carrying and erosive
power the freshwater stream of this ancient Medway brought down
from the chalk and sandstone hills of the interior great quantities of
flint and other stones. Some of these stones were so rolled and
battered that they became true pebbles, but others remained considerably abraded or " sub-angular " in shape ; they vary greatly in
size and are imbedded in a matrix of sand and coarse silt. This gravel
was deposited across the seaward parts of the valley where the gradient
of the river became progressively natter and the water flowed at a
decreased velocity. Tributary streams such as those represented to-day
by Stangate, Halstow, Twinney and Otterham Creeks added their quota
of gravel, so that in time the whole floor of the valley became covered
with it. Through this great gravel deposit flowed the ancient river
and its tributaries, making and abandoning channels, with a constant
shifting of the water courses resulting in the varying thicknesses of
the gravel bed. For this reason geologists have applied the loose
term " Buried Channel" to the gravels of this late phase, but this
sub-surface deposit is more properly a buried valley floor, and the
water channels of the present river are localized within it. The extent
of this Buried Channel is shown in Fig. 5 which is based upon information
obtained from trial borings and well sections.

MAESH BUILDING
The change in the character of river deposits—from gravel to
alluvial clay—is due to two causes complementary to each other.
1. In the natural course of things the gradient of the upper Medway
became progressively less steep, so that erosion diminished and
in place of coarse gravel, only sand and fine gravel were brought
down by a slower stream and deposited in the lower valley.
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2. The gradual sinking of the land mass (or the rise in sea level)
which brought the tide into the lower valley, slowed up the
freshwater stream flowing down the river, so that it was only
able to transport the lightest particles of sand and clay to be
deposited in the lower valley.
These two changes, one in the natural development of the river
itself, and the other in the alteration between land and sea levels,
led to the deposition of fine silt in place of gravel in the lower valley,
and so laid the foundations of the present marshes. The completed
change was only achieved after a long period of time, and that it was.
a slow change is well seen from samples taken at the junction of the
gravel with the overlying clay, for coarse sand with heavy gravel is
found passing upwards into sand and small gravel, with the clay
immediately above having a high sand content. But when these
changes were completed the conditions of river deposition were
revolutionized. In place of a swift freshwater stream floAving out
without hindrance and carrying heavy material along with it, this same
stream was now slowed up by the ingress of the tide, which met it well
within the middle valley, and compelled it to drop its load of fine
sediment as a deposit on to the old gravel bed. Such deposition would
always occur in this " drowned " estuary at the time and level of high
tide, and as the land (which included the river basin) sank, or the
tide increased in height, so deposition could continue, and the silt
deposit thicken over the ancient gravels ; moreover the area of tidal
influence would constantly expand across the valley and into the middle
reaches. The main source of marsh silt was and is derived from the
freshwater coming down the valley, but we must not forget that the
tidal waters themselves have for long ages been destroying clay islandsin the Thames estuary and are so destroying the clay cliffs of Sheppey
to-day, so we cannot exclude the possibility that the tide itself brought
in a certain amount of silt which it dropped as its force declined.
The theory of marsh building is thus simple, for it only requires
a sinking land surface, and, or, a rising tide level, causing a declining
power in the sediment-bearing stream, and the requisite materials
for erosion and deposition. It is best carried out in areas away from
the main stream where slack water at the peak of the high tide causes
heavy deposition ; it is these marginal waters flooding over flatsalready formed which contribute most to the marsh building process,
for here the high tide " ponds back " the freshwater and so causes it
to drop its sediment. As the tide ebbs these waters pour off the flats
into channels; thus there is widespread deposition on the flats and
local erosion in the channels. As regards the main river channel only
the continued subsidence of the land mass will in time permit the river
to raise its own bed by filling unwanted space with mud.
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As the" environs of the Medway estuary consist entirely of a sandand-clay mass having a slight declivity into the basin it is easy to
understand that the marginal lowlands just above marsh level will
tend to become " soaked " and water-logged in periods of heavy rainfall,
and thus, to a limited extent, be transformed into marshes by the
overflow of the tidal waters on to their subsiding surfaces. This
condition has occurred at Higham in the Thames valley, and at Lower
Stoke, Binney, Motley Hill and the Chetney-Iwade peninsula in the
Medway. Such narrow marginal marshes do not lie over the Buried
Gravels but directly over the rocks of the mainland, the gravels being
confined to the old river basin.
As it is the meeting and mingling of the outgoing mixture of fresh
and salt water with the incoming tidal water which causes the deposition
responsible for marsh building, the controlling Thames and Medway
tidal data is relevant and is given here.1
Highest Spring Tide on record ..
..
.. 14-70 ft. above O.D.
Trinity High Water
11-20
Average High Water Spring Tides (H.W.S.T.)
10-20
Average High Water, Mean Ordinary Tides
(H.W.M.O.T.)
8-20
Average High Water, Neap Tides (H.W.N.T.)
6-70
Average Low Water, Neap Tides (L.W.N.T.) .. 6 -30 ft. below O.D.
Average Low Water, Mean Ordinary Tides
(L.W.M.O.T.)
7-30
Average Low Water, Spring Tides (L.W.S.T.)
8-80
„
Lowest Spring Tide on record ..
..
.. 13-05
„
„
The height of high Spring tides must always be the highest level
to which the surface of marshes can attain, but this tidal height is
always increasing either absolutely' as the sea level increases, or comparatively to the land level as the land mass subsides ; thus the height
of the marshes constantly increases when compared with the environs
of the river basin. To-day the surfaces of the Saltings generally stand
at a little below the High Water Mark of Spring Tides, between 9-0
and 10-0 ft. above O.D. The precise level to which each particular
Salting will attain is related to several factors, topographical and otherwise. From the Table given above it will be seen that range of Spring
tides from low water to high is 19 ft. but often enough this figure is
exceeded, and tides with ranges of 20 ft. or more are not unusual
around the Isle of Grain. It should be particularly noted that high
1
Ordnance Datum (O.D.) is the mean level of the sea from which all heights
and depths are measured. The data in this Paper is referred to the present
Newlyn Datum, and to adjust this to the old Liverpool Datum it is necessary to
add to the Newlyn Datum 1 • 3 ft. for all heights above, and subtract this same
figure from all depths below.
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Neap tides only flow to about 6 • 7 ft. above O.D. which leave the Saltings
exposed during their periods ; a fact which has a bearing upon the
early inning of marshes, for it left the medieval workers certain days
in each month during which they could work on the marshes without
interruption.
MAKSH DESTRUCTION
The destruction of marshes by changes in the course of the river (i.e.
meander movements), by tidal currents, and by wind-and-water, forms
no part of the present theme and will therefore not be developed here.
An example of such destruction is that of the marsh represented to-day
by Ham Green and Kingsferry Saltings. In the time of the first
Elizabeth a continuous marsh named Quene's Ferrye and Terlocke's,
measuring about 300 acres, was in existence here, but only a narrow
neck of Saltings now remains. We know also that during the two
Centuries 1600-1800 some 500 acres of a fringe of marshland around the
north and east coasts of Grain have entirely disappeared.
LEVEL OSCILLATION
It has been emphasized that it has been either the slow subsidence
of the land in the south-east of England, or a rising sea level around
these coasts, or a combination of both processes, which has permitted
the Thames and Medway to build up their marshes to their present day
thicknesses ; but these processes have not been continuous, harmonious
or uninterrupted. For in both the Thames and Medway valleys bands
of peat have been noted to occur at various levels in the alluvium of
the marshes, thus not only indicating a pause in the movements but
an opposite process of temporary land elevation or tidal retreat. This
is well seen in the Chatham Dockyard section of Fig. 6. Here, on St.
Mary's Island, a deep excavation was made into the marsh down to
the gravels of the Buried Channel, and the following sequence was
recorded1:
Ground Level 11-0 ft. O.D. (Fig. 6, L.H. Margin)
Deposit
Thickness Depth O.D. Level, base of bed
Alluvial Clay
.. 10-Oft.
10-Oft.
1-0 ft. above
Peat
..
..
1-0 ft.
11-Oft. O.D.
Alluvial Clay
.. 18-Oft.
29-Oft.
18-Oft. below
Peat
..
.. 2 - O f t .
31-Oft.
20-Oft. below
Alluvial Clay
.. 14-5 ft.
45-5 ft.
34-5 ft. below
Peat
..
.. 00-5 ft. 46-0 ft.
35-0 ft. below
Gravel
1
The late Alderman R. IT. Brain of Chatham possessed a copy of the Engineer's
Section in his Library, which I carefully copied into a notebook in 1923. I cannot
find that it has been published elsewhere.
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Here the great depth of alluvial clay represents the results of land
subsidence or tidal advance, while the Upper and Middle Peat Beds
indicate temporary elevations of the land or a tidal retreat. This
section is confirmed, at least in part, from other places in the marshes
where borings have been made. At Hoo Fort, opposite St. Mary's
Island, a depth of 44 ft. of clay was recorded overlying 2 ft. of peat,
which in turn lay on the gravel; at Burntwick Island, near the mouth
of the river, 75 ft. of clay was found resting on peat and gravel, and at
Milfordhope Marsh 50 ft. of clay again overlay gravel. In the Isle
of Grain there is anything up to 100 ft. of alluvial clay laid down over
the ancient gravels beneath, while peat is recovered from various levels.
In particular there is ample evidence for the Upper Peat Bed. Captain
H. W. Evans has told me that there was a peat bed one foot thick
consistently through Bishop Marsh, Wallopstone Marsh and adjacent
saltings, at about 9 ft. from the surface (i.e. O.D. to 1 -0 ft. above O.D.)
and a thick band of peat exists in the Wouldham and Borstal Marshes,
south of Rochester, at about the same level. Many of the Medway
marshes have been dissected and almost destroyed through the intensive
activities of commercial concerns excavating mud for cement manufacture, a work which went on through several decades, but has now ceased.
Now peat was useless to these mud-diggers and when met with had to be
removed and thrown into the river, and this happened at many sites.
As would be expected the evidence from the Thames as to the
succession of peat beds in the alluvium confirms that from the Medway
and the horizons are in close agreement; for Spurrell recorded the
Upper Bed in the lower Thames valley as at just above O.D., the
Middle Bed at about 17 ft. and the Lower Bed at 32 ft. below O.D.
resting on the gravels of the Buried Channel. In the Medway the
depth from surface of the Lower Peat Bed depends upon its position
with reference to the mouth of the river ; thus it occurs at Burntwick
Island some 68 ft. below OJX, but at Chatham the same horizon is
only 34 ft. below O.D., a downward slope of 34 ft. in the six miles
which separate the two places, this being the ancient gradient of the
river bed. But this inclined plane of deposition does not apply to
the other two peat beds, for their vegetation grew on a tableland
whose surface would hardly decline at all towards the lower reaches
of the river. Samples of peat are frequently brought up from depths,
as in the Isle of Grain and St. Mary's Island, which do not agree with
any of the three main horizons, but local erosion and re-deposition can
explain these minor deposits. For, as the land rose and the tide
retreated, the creeks of the river dried out first or were reduced to
narrow freshwater channels, so that vegetation crept down the dried
mud-banks ; when later the salt tide returned to these old channels
it sealed in the vegetable remains at lower horizons than those of the
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same age. Again new streams, cutting new channels, washed out the
peat and re-deposited it in their beds, a process which has quite clearly
happened at St. Mary's Island, where late creeks divided the island
into three parts. Changes in the old marsh island upon which stands
Hoo Port probably had the same effect, for in 1688 this island was
divided into two parts by a creek, but a century later it had become
further dissected into seven islets, and it can be imagined how much
the Upper Peat Bed there would have been disturbed by such changes.
Nor is it necessary to assume, as Spurrell seems to have done, that the
peat beds are continuous and unbroken throughout the valleys, or
that they maintained a uniform thickness. Vegetation and afforestation would differ in degree and type over a wide area, a fact which is
evidenced by the actual remains themselves which vary in thickness
from a few inches to two feet or more. Peat may be absent altogether
in some places, although even a meadow leaves some faint traces of
its existence. The parallel series of faint thin " peat " bands sometimes
observed at high levels in marshes probably represent meadowland in
an enclosed marsh which was afterwards, and sometimes frequently,
" lost to sea " through the breaching of its early embankments.
Now it is obvious enough that these land and sea level fluctuations
must have profoundly affected civilized life in the two river valleys.
For whereas during the long periods of marsh building permanent
human settlement would have been impossible on land below the level
of high Spring tides, the case was far different when the marsh tract
was elevated out of reach of salt water. The marshland then became
a level area of meadow, scrub or woodland, suitable for stock-raising,
farming and the digging of clay for pottery making. It was only when
men tried to defeat the effects of subsidence or tidal advance by
constructing river-walls to exclude the tide that the marshes could be
used for settled human purposes. This condition obtains to-day, when
not only stock-raising but a variety of industrial activities are directed
on freshwater marshes behind the river-walls.
OCOTJPATION LEVELS
A somewhat lengthy historical review now becomes necessary to
determine, if possible, whether the periods of human activity on the
marshes coincide with the elevatory movements and vice versa ; what
light the record may throw on the conditions in the marshlands at
different times, and when, and under what circumstances, the first
marsh innings were undertaken. As the introduction of this review
in this place would interrupt the development of the argument and
make a formidable diversion, the detailed evidence for the various
periods are printed as appendices to this paper, and only the conclusions from them will be introduced here.
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THE ROMAN LEVEL. APPENDIX A
As the horizons of the older archaeological periods must lie deep
in the marsh clay and are thus seldom brought to light, it will be wise
to ignore these older cultures for the time being and to begin with the
Roman Age, 'about which we have ample evidence from the marshes.
This evidence indicates that in both the Thames and Medway the
Roman occupation level is found to-day at between O.D. and 1 ft.
above O.D., and coincides generally with the Upper Peat Bed of both
rivers.
This is not the place to discuss the meaning of the very great deposits
of Eoman pottery and other material in the Upchurch marshes but
eventually the older view that there was a considerable pottery
manufactory here will prevail, for it is the only reasonable explanation.
As regards these and other marshes of the Medway and the Hoo
Peninsula it is not in doubt that the Romano-Britons used them
extensively, not only for pottery making, but probably also for stockraising, and less certainly for the extraction of salt from the tidal water
in the salt-pans.

THE SAXON EVIDENCE. APPENDIX B
The sum total of the meagre and often indirect information as to
the state of the marshes from the seventh to the tenth centuries leaves
a strong impression that although the land may not have been as
elevated as in the Roman period it was certainly higher than now.
So much so that lands which to-day would be regularly flooded by the
Spring tide were it not for the river walls, were then apparently quite
free from this threat, since they were regarded as valuable meadowland. In this respect the case of Redham Mead seems conclusive,
as well as the data regarding Broomy. . (See Kg. 1.) Scaga was called
a marsh (mariscem, not salsuges, salt marsh) because it lay low and
received the drainage of the hills by many streams, and so must have
often been flooded during wet seasons, particularly when high tide
and wind prevented the quick release of storm water. It is difficult
to imagine that the Saxons of this age had the resources to build river
embankments (supposing that it was necessary to do so) around the
great areas described in the Charters, and since works of this kind are
never mentioned as convenient land boundaries we may assume that
they did not exist. All the inferences point to the conclusion that such
defences were not yet necessary. The early importance of the CliffeHigham-Hoo districts is another pointer in the same direction. In
this age the Ferry from Higham across the Thames to Tilbury was a
link in the main route to Mercia and was probably an inheritance from
the Romans. The roads alone witness the traffic that must have passed
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through this region, for two parallel roads run from Durobrivae
(Rochester) and Watling Street to Cliffe, and a similar pair from
Watling Street to Higham, with a connector road joining the two
pairs, along whose route lies Oakleigh. The later and gradual abandonment of Higham Ferry (and possibly one at Cliffe) has deprived this
excellent road system of its real meaning and purpose. It has been
the sinking of the land with the consequent development of salt marshes
which has isolated1 Hoo Peninsula from the North and left it in the
neglected and back-water state that it is in to-day. Hoo St. Werburgh
not only had good communications with Watling Street and Rochester
but also with the Gillingham lower road by way of Upnor Ferry and
St. Mary's Island ; the paved Roman way through this island leading
towards the Ferry was uncovered in part many years ago.
The use by the Saxons of the elevated marshlands for sheep-raising
is discussed in Appendix D, which deals with the Wicks, while the
existence of a saltworks at Stoke in the early eighth century has been
noted in Appendix B.

THE MEDIEVAL PEBIOD AND THE FIRST INNINGS. APPENDIX C
The records collected in this Appendix show that from at least the
beginning of the thirteenth century the state of low-lying lands in
the two river valleys caused anxiety to the owners of riverine manors,
so much so that they were forced to take preventive measures
in the form of the first marsh innings. These first enclosures were
piecemeal, that is, small areas of marsh were enclosed at a time by
building a clay wall from higher land back to higher land : the pattern
of such early enclosures can be seen in the Stoke-AUhallows-Grain
region of the Medway, and at Higham, in the Thames valley. The
walls were of puddled clay, probably no more than 3 ft. across the
bases and tapering to narrow crests which took them just above the
then limit of high Spring tide. Sometimes a wattle fence or palisade
was first erected to form a solid core, or so certain references in the
Barksore Manor Rolls seem to imply.2 But these first walls were soon
1
And from the sea. It is a remarkable geographical circumstance that the
high land only touches the rivers for short distances at Upnor on the south, on
the east at the beach in the Isle of Grain, and on the north at Allhallows. Elsewhere wide marshes and mud banks keep the peninsula remote from the rivers
and the sea, although their proximity is always felt and often seen.
2
Mr. R. A.'L. Smith has given valuable information on the materials used in
the construction of river-walls. These included clay and straw (for puddling ?),
stones (for footings ?), timber for the walls, wooden piles and shuttering for dams
and wooden pipes and gutters for drainage. It appears that sometimes a wooden
riverwall of piles and shuttering was built but doubtless it was made water-tight
by ramps of puddled clay on both sides, thus the wooden wall tended to become
the solid core of a clay embankment. See particularly Mr. Smith's account of
the building of a wall in Appledore Manor. Econ. Hist. Review, X, 35.
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overtopped by the tide, as constant references to heightening walls
attest, and this could only be because the continued sinking of the land
or advance of the tide made it necessary to carry the crests higher,
and this constant strengthening and heightening of the walls went on
through the centuries and goes on to-day, for river-walls are still
heightened at intervals.1 Thus the impressive series of continuous
river-walls which enclose great areas of the marshes are the result
of a slow growth and expansion through the centuries. In Fig. 1 the
modern continuous river-wall will be seen running from Shorne Marshes
below Gravesend in the west to the Chetney Marshes and the River
Swale in the east, and it measures over 50 miles in length. In many
of these marshes, behind the modern wall—itself, in very many cases,
of ancient foundation—can be seen the remnants of older walls which
1
Abnormal overflows. The necessity for heightening and strengthening river
and sea defences has been forced on the attention of both mediaeval and modern
Authorities not so much by the change in land-sea level, for its effects were only
apparent after the lapse of a century or so, but rather by the incidence of occasional
disastrous overflows caused by exceptionally high Spring tides. Such phenomenal
tides occur when a northerly or north-easterly gale of high velocity coincides with
a high Spring tide. Under such circumstances the wind piles up the water against
the east and south-east coasts and into the river estuaries, and these storm surges
produce a high tide several feet above the height predicted ; down to the year
1952 the record at Sheerness for such a tide was 5 feet above normal, that is about
15 ft. O.D. Tides of this height overtop low places in the crests of the sea-walls,
over which the gale blows the water with considerable force, so that the torrent
washes away the upper inner face of the clay wall, which soon collapses inwards
and so a breach is made.
Of the extraordinary high tide of 1897 Mr. A. Hawkins, of Stray Farm, Lower
Halstow, has given the following note of what happened in Halstow Creek, River
Medway, on that occasion.
The day was the 18th November, 1897, and the wind had switched
suddenly into the opposite direction from that it had been blowing the day
before. The day was overcast and dull, and the morning tide had ebbed
so far out that no water could be seen in the creek. After dinner the tide
suddenly appeared far down the creek and rushing up with a ridge of white
foam at its front edge. Very soon it was breaking over the seawalls, overflowing low-lying roads, houses and buildings. The marshes of Great
Barksoar Farm were flooded and many sheep were drowned in spite of great
efforts of Mr. Hanmer and his farm hands. Suddenly two lads were noticed
on the seawall, cut off by breaks in the wall on both sides of them. Mr.
Hanmer galloped off and on coming to the Stray, the horse swam along
what was the road, the only guide being a battern which was nailed to one of
the posts at the side of the road ; it stood a good four feet above the top
of a four foot six post, but only showed a foot above the flood water.
Mr. Hanmer got to Eastwood's barge building shed and with others rowed
a boat out to the lads who were now standing knee deep in water on the top
of the wall. At Greenbbrough Mr. Jacobs and his family were taken from
their bedroom window hi a boat and rowed to safety.
The description herein of the tide advancing up the creek in the form of a
bore illustrates its storm surge character. The seawall of Barksore was at a uniform
height of 13-7 feet N.O.D. and thus men standing up to their knees in water on
the crest indicates a high tide level of about 15 feet N.O.D.
Many of the tempestuous high tides mentioned at intervals in history since
1014 were undoubtedly caused by storm surges causing greater or less abnormality
in tidal range.
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enclosed smaller and often isolated areas of marshland. But many
of the earlier walls have been destroyed to provide material for newer
walls, and indeed, there was a regulation that when a new wall was built
the earlier wall which it had replaced must be removed. Even so the
earlier walls still remaining on Kg. 1 make up an impressive length of
over 50 miles, greater than the modern wall.
The inning of a certain proportion of marshland so that the tidal
deposition of mud on it was prevented introduced a characteristic
feature into the riverside landscape of the lower valleys, for it is a
common observation that the protected inned marshes behind the
river-wall have a lower level than the natural Saltings outside. These
latter, being subject to tidal deposition, will grow as high as the high
Spring tide permits, and since the land has continued to sink, with the
upward limit of high tide always gradually increasing, so the height
of Saltings increases through the centuries. And, as has been said,
the crests of the walls must always be kept a little higher than the
height of phenomenal high tides. Thus it would seem that the level
of freshwater protected marshes and the rearward land mass keeps at
a constant level, while the Saltings gradually increase in height. In
reality the land mass and the freshings are sinking in relation to sea
level, while the Saltings are merely keeping pace with the movement
of level fluctuation. The lower level of fresh marshes as compared
with those of the associated Saltings has often been ascribed to the
supposed drying out and shrinking of the former when the tide is
excluded from them. This idea is untenable, for the process of reclaiming an area of marshland and directing its drainage into an artificial
network of dykes does very little to alter the waterlogged condition
of the mass of the clay beneath, which is still part of, and continuous
with, the clay of the saltings, for the river walls are only surface barriers.
The hard and dry appearance of the surface of a fresh marsh often seen
in summer is superficial, being nothing but a thin crust over the very
viscous clay beneath, and the degree of drying can only account for an
almost imperceptible amount of shrinkage. As for the compaction
of the peat beds these are generally so thin in the two valleys that the
degree of compression must again be very slight.

THE POST-ROMAN SUBSIDENCE
The results of this enquiry so far may thus be summarized :
1. Roman Period,
Elevated land surface represented by the
A.I). 50 to 400.
Upper Peat Bed, whose horizon to-day is
between O.D. and 1-0 ft. above O.D.
2. Saxon Period,
Land surface still elevated but not
A.D. 650 to 900.
necessarily as high as the Roman.
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3. Early Medieval Period, Lands now becoming subject to floods,
from A.D. 1200.
beginning in late tenth century. First
innings probably at' end of the twelfth
and certainly at beginning of the thirteenth
century.
4. Medieval to Modern.
Period of intensive inning, 1250 to 1450.
Land still sinking, advancing tide overtopping walls throughout the whole period.
Constant repair and heightening of river
walls up to present dimensions. Horizon
of deposition, 1950, 10 ft. above O.D.
The illustration of the growth of marshes of Fig. 3 and the typical
marsh section of Fig. 2 show the effect of these movements and the
consequences of human intervention. Herein the Roman-Saxon land
surface lies a little above the Newlyn Ordnance Datum line shown, and
it will be seen that from the time when this land surface again became
subject to deposition by the tide until this present time a minimum of
8 ft. and a maximum of 10 ft. of clay has been laid down as the land
sank or the tide rose. But such deposition was prevented on the
surfaces of fresh marshes from the time they were first inned or protected.
Thus the heights of surfaces of fresh marshes is related to the dates of
their first innings, from which could be derived the rule that " the
lower the level the earlier the inning," always providing that the marsh
under consideration has remained so inned and protected ever since.
But the saltings do represent a natural deposition of silt by the high
tide, and the 8 ft. to 10 ft. so laid down since the tide again invaded
the land in post-Saxon times indicates the rate of level fluctuation since
that tidal invasion. This critical date—marking the time when the
Roman-Saxon land surface became level with the limit of high Spring
tide—must lie between A.D. 900 and 1200. But this margin can be
reduced by the consideration that since the date of the initial tidal
invasion some 2 to 3 ft. of silt was laid down on the marshes before they
were first inned in the thirteenth century ; thus the date is nearer 900
than 1200, and for our present purpose A.D. 1000 will be adopted.
Some confirmation of this date is provided by the history of sea protection in Holland. Here, on a low and directly exposed coast, the
first attempts at building defences against the high tide were made in
the middle of the ninth century, and it is reasonable to suppose that
sometime after this, low places in the Thames and Medway valleys
started to flood. It may well be that a more accurate date for Kent
would be A.D. 900 ; it can hardly be earlier, while a date later than
A.D. 1000 is inadmissible.
The Roman pottery recovered from the Medway marshes has been
dated from the first to the third century, while the Roman Peat Bed
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in the Thames was found to contain the remains of birch, hazel, elm,
yew and some oaks, and it can confidently be assumed that the peats
of the Medway will yield the same flora. These fields, scrublands
and woods must have flourished on a land surface out of reach of the
highest tides, for much of this flora is intolerant of water and cannot
live in salt. Clearly the land must have been above high tide level
in the first century, and must have been above it some time before
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in order to allow time for such, a flora to develop. But remains of the
late Iron Age are not known from the marshes, although they may
exist beneath the Roman layers. If we assume a provisional date of
100 B.C. for that time when the land generally rose out of reach of high
Spring tide it will accord best with the very limited data which we
possess at this time.
We have thus derived a period of 1100 years for the duration of
the last and " Roman-Saxon " elevation, or retreat of the sea. For
lack of data we have to assume, at this stage, that the rate of level
oscillation was constant throughout this period, and, as during the
elevation of the land the vegetable remains accumulated to form later
a peat bed of an average thickness of one foot, the land had to subside
further downwards to meet the tide than when rising upward out of
the tide by just this difference of the peat bed. If, therefore, of the
1100 years mentioned above we assume 500 years for the period of
ascension, and 600 years for the declension, the peak of this elevation
falls at A.D. 400.
Between A.D. 1000 and 1950 a minimum of 8 ft. and a maximum
of 10 ft. of silt has been deposited on the Upper Peat Bed in the Saltings,
giving a rate of from 10-1 to 12-4 in. of deposition per century, and this
is also the rate of movement, since the tide builds up the marshes parri
passu. From this we learn that the Roman land surface at the peak
of the elevation (A.D. 400) stood some 5 ft. to 6 ft. above the then high
tide level, which was a maximum of 10 ft. below present high tide level;
hence the Roman land surface of A.D. 400 stood some 15 to 16 ft. above
the present land surface. Archaeologists have generally assumed a
decline of 15 ft. in land level since the Roman Age, and these results
check that long established figure. As will be seen in Appendix A
Roman levels in Rochester are also in agreement.

THE LEVEL OF INNED MARSHES
Clearly the best check which could be made of these calculations
would be derived from establishing the present level of a marsh which
was inned at a definite date. The following will demonstrate this
point, an average rate of deposition of 11 -3 in. of silt per century being
used.
Level at A.D. 1000, now plus 2 ft. O.D. Land at high water mark.
Surface of marsh inned in 1250 therefore 4 ft. 4 in. above O.D. now.
Surface of marsh inned in 1350 therefore 5 ft. 3-5 in. above O.D. now.
Surface oi' marsh inned in 1450 therefore 6 ft. 2 • 8 in. above O.D. now.
But it is a prerequisite for this check that the chosen marsh should
have had an uninterrupted life as an inned or protected marsh, for
should it have gone to sea again all our level data would be worthless.
Unfortunately no such marsh is known, and the evidence is all to the
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contrary, for all about which we have information were lost to sea at
different times and for various periods. The classic example of early
inning in the Medway is that of the Barksore Manor lands. These—
Barksore itself, Greenborough, Milfordhope and possibly Slayhills—were
inned between 1250 and 1300, yet in 1376 a Commission was appointed
to view the river walls, which suggests that they were not then in a
satisfactory state. Coming to a much later time we find that they
were again enclosed in the eighteenth century, yet by the time of
Hasted (1788) they had all " gone to sea " again. In 1802 part of
Greenborough was enclosed, and between 1878 and 1881 some 500 acres
were reclaimed. But a high tide in 1897 once again ruined Burntwick,
Greenborough, Slayhills, Barksore and other marshes. Following this
attempts were made over a period of three years to reclaim these marshes
once again, but another high tide in 1904 brought all to nought, since
when nothing has been done, and this great area of marshland remains
in the condition of saltings. With this chequered history of loss and
gain it is clear that the levels of these marshes are useless for dating
purposes, and we find, as we should expect, that their levels approximate
to those of Saltings.
The same unhappy story of loss is told of the Lesnes Marshes.
Abbot Alan inned many marshes between 1230 and 1240, yet the work
had apparently to be done over again between 1279 and 1291. Thereafter they were constantly being flooded but were recovered some time
before 1531 for the Act of that year (22 Hen. VIII) was passed to
reimburse the bailiff for his expenses in recovering them. Yet it is
stated in 1562 that 2,000 acres lying in Erith, Lesnes and Plumstead
marshes had lain waste for 30 years past, and again, in 1607 we are
told that in spite of reclamation work carried on over many years,
the " drowned marshes " of Lesnes and Pants had been long " over
flowed."
The laments of the abbesses of Barking regarding marshes lost to
the sea have already been noted (Appendix C) and the same dismal
story comes from all the records of riverine manors. In Essex the
same difficulties of retaining inned marshes were encountered, and all
were lost to sea for periods.
Except in the broadest way, therefore, the levels of existing freshwater marshes cannot be used to check the details of the last phases
of subsidence or sea aggression. Such levels vary widely ; in the
Erith, Plumstead and Dartford marshes there are large areas at
5 ft. above O.D., while in the Isle of Grain the levels vary between
6 ft. and 7-5 ft., but many of these latter have been under cultivation
and so the levels may be higher than if they had remained merely
pastures. But both in the Thames and Medway some very low levels
do occur, while 7-5 ft. is a high figure. A marsh at Grain which was
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inned very late, probably in the early nineteenth, century, has most
of its surface above 8-0 ft. O.D. And even if we could find a marsh
with an uninterrupted life as a protected marsh its surface level would
surely tend to be higher than when it was inned, for some sub-aerial
accretion must be assumed due to agricultural activities generally
(including marling) animal husbandry and other human activities.
The same considerations apply to the long period of the Saxon occupancy
of the elevated marsh tract, so that it is conceivable that the Roman
land surface of from O.D. to 2 ft. above O.D. was somewhat greater
in A.D. 1000 than assumed here. All these factors affect levels, and all
that it is possible to do is to indicate maximum and minimum figures.
It is shown above that a marsh inned in 1250 should have a level to-day
of about 4 ft. 4 in. above O.D. if it had remained free from the tide ever
since ; now large areas of the Dartford marshes which stand to-day at
5 ft. above O.D. were in fact inned about this time, and the difference
of 8 in. could be ascribed to sub-aerial accretion but more to the
deposition of silt during the periods that they were lost to sea. In
view of the estimated character of the figures given here this seems a
not unreasonable check.
The effect upon the rate of level oscillation under varying data of
measurements and time will be seen in the following :
Case A.
Saltings Level, 1950
..
..
10 ft. above O.D.
Marsh Level, 1000
..
..
At O.D.
Deposition began 1000,
then rate of movement 12-6 in. per century.
Case B.
Saltings Level, 1950
..
..
10 ft. above O.D.
Marsh Level, 1000
..
..
2 ft. above O.D.
Deposition began 1000,
then rate of movement 10-1 in. per century.
Gate 0.
Saltings Level, 1950
10 ft. above O.D.
Marsh Level, 900
..
..
At O.D.
Deposition began 900,
then rate of movement 11-4 in. per century.
Case D.
Saltings Level, 1950
..
..
10 ft. above O.D.
Marsh Level, 900
..
..
2 ft. above O.D.
Deposition began 900,
then rate of movement 9-1 in. per century.
The average of the four rates is 10-7 in. per century.
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LEVEL OSCILLATIONS IN THE MEDWAY
With these data an attempt can now be made to express level
fluctuations at Chatham in graphic form, not only down to the Roman
Age but to more ancient times, to the beginning of marsh building on
the Buried Channel gravels there. In Fig. 6 the actual section through
the marsh appears in the left hand margin properly adjusted to O.D.
scale, and the solid line, derived from the Section, shows the line of
oscillation. This includes two elevations or tidal retreats, indicated
by the presence of two peat deposits (Middle and Upper) and three
phases of subsidence or tidal aggression, shown by the three strata of
clay. This line of oscillation was necessarily constructed backwards
in time and downwards in section. The sequence is as follows :
Year 1900. Horizon at Chatham Marsh 11 ft. above O.D.
Year 1000. Horizon at top of Upper Peat Bed, 1 ft. above O.D.
Year 400. Peak of last elevation.
Year 100 B.C. Bottom of Upper Peat Bed.
Thereafter the line was plotted backwards into time at the same
rate, of oscillation while, owing to a complete lack of data, the first
elevation was assumed to have been of the same duration as the second
and last. This Chatham line of oscillation is at the rate of 13-3 in.
per century.
It will justly be complained that the many and bold assumptions
made in constructing this figure renders its usefulness very doubtful,
especially beyond the Roman Age; but these assumptions had to be
made at this time pending further data, and it can now be checked with
reference to other and non-local data.
A Section through peat and clay deposits near Ely, in Cambridgeshire, revealed a Neolithic " A " living floor at a depth of 15 ft. below
O.D., while an Early Bronze Age layer occurred at 6 ft. below O.D.1
The necessarily approximate dates of these two cultural horizons are
2400 B.C. and 1600 B.C. respectively. The actual depths below O.D.
of these two horizons cannot be compared with those of similar age
in the Medway because in both places the depositing agent was the
high Spring tide, and the height of its flow varies from place to place,
dependent upon several factors. What is significant is the rate of
movement demonstrated by these Cambridgeshire data, which is 9 ft.
in 800 years, or 13-5 in. per century.
Professor F. E. Zeuner has published a chart2 which is here reproduced as Fig. 8, and which shows the fluctuations in sea level for the
North Sea since the close of the last glaciation. It will be discussed
in more detail later, but meanwhile it may be noted that it shows a
1
2

Sir Cyril Fox, The Personality of Britain, 27*
F. E. Zeuner, Dating the Past, 93, Fig. 34.
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tidal rise for the millenium 4000 to 3000 at a rate of 13 • 6 in. per century,
and from A.D. 800 to A.r>. 1800 at a rate of 12 in. per century.
The Dutch geologist J. H. P. Umbgrove,1 estimates that from
about 2000 B.C. level fluctuations along the coast of Holland have
been at the rate of 30 cm. (11-Sin.) per century, and he attributes 18 cm.
(7 in.) of this to land submergence, and 12 cm. (4-7 in.) to an eustatic
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rise in sea level, but goes on to suggest that the total figure of oscillation
has now increased to 33 cm. or 13 in. annually during recent times.
According to Fig. 6 the tide started to lay down silt at Chatham
at about 4150 B.C., and for this date the Zeuner Chart of Kg. 8 indicates
a mean sea level of 38 ft. below the present level. The level at Chatham
1
J. E. E. Umbgrove, " Structural Boundaries of the Netherlands and the
origin of Holland," from Oeologie en Mijnbouw, 1961. Special issue on the
occasion of the Third World Petroleum Congress.
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at which silt was first laid down was 34-5 ft. below O.D. and assuming
that the high Spring tide flowed about 10 ft. above mean sea level
then, as it does to-day, a figure of about 44 ft. below O.D. is derived
for its level then. But the rise and fall of tides may not have been as
great then as now. However, this figure of 10 ft. has been adopted in
reducing the Chatham data to mean sea level figures and they have
been plotted on Fig. 8 so that the agreements and discrepancies with
the Zeuner Chart can be demonstrated. A slight tidal retreat coincides
with the 1st Elevation at Chatham, but thereafter there are considerable
discrepancies until the beginning of the last phase of subsidence or
sea aggression, which opened about A.D. 800, yet the general tendency
of the movement is evident in both cases. The horizons of the beginnings of deposition at Milfordhope and Burntwick in the Medway have
been shown on Pig. 8 and from the same source we derive a date of
about 6000 B.C. for the first invasion of the tide into the present mouth
of the Medway.
Dealing with the earlier phases of level oscillation it has been
estimated that at about 8000 B.C. the tide started to invade the great.
North Sea river, whose mouth now lies some 180 ft. below the present
sea level there. The banks of this many-branched river were clothed
with forests, as is attested by the many samples of moor-log (a kind of
peat) which are regularly dredged up from the sea bottom, and that
man in the Mesolithic stage of culture lived in the great valley was
indicated when a Maglemose harpoon was dredged up imbedded in
a piece of moor-log. Dr. Zeuner's Chart shows a rapid advance of sea
level from 8000 B.C. to about 3000 B.C. but the rate diminished as themillenia passed, as shown hereunder :
B.C.
Eise
Rate per Century
8000 to 7500
30 ft.
6 ft. 0 in.
7500 to 7000
26 ft.
5 ft. 2 in.
7000 to 6500
24 ft.
4 ft. 10 in.
6500 to 6000
18 ft.
3 ft. 7 in.
6000 to 5500
14 ft.
2 ft. 10 in.
5500 to 5000
14 ft.
2 ft. 10 in.
5000 to 4500
10 ft.
2 ft. 0 in.
4500 to 4000
12 ft.
2 ft. 5 in.
4000 to 3500
4 ft.
10 in.
3500 to 3000
6 ft.
1 ft. 2 in.
3000 B.C. to A.D. 800. Period of fluctuations. Three small tidal'
retreats and two considerable advances.
A.D. 800 to 1800
10 ft.
1 ft. 0 in. annually.
For the period 4000 to 3000 and A.D. 800 to 1950 the direction and
rate of fluctuation agrees in the two sets of data.
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This is not the place to discuss the reasons for this diminishing
rate of fluctuation ; presumably the earlier rapid movement was due to
a combination of glacial eustacy and isostatic adjustment, since they
are complementary to each other, but the later and more uniform
movement is remarkable, and would seem to be either due to a uniform
rise in sea level, for which there is some evidence, or an equally uniform
land movement. If it is true, as has been asserted, that the ThamesMedway region is outside the influence of isostatic adjustment, then this
factor would not be operative.
RECAPITULATION
Except for the Roman-Saxon data supporting archaeological
evidence is not available from the Medway Valley at this time. Doubtless Mesolithic floors occur on the gravels of the Buried Channel, but
only a fortunate chance is likely to reveal one such. If the 1st. Elevation is properly equated on Fig. 6 then Neolithic remains ought to be
found in its representative peat bed, but here again the chance of their
recovery is slight. During the Bronze Age the Thames and Medway
were filled with salt marshes, so permanent settlements were unlikely
on them, and only casual losses from incursions into the marshes or
from fishing vessels are likely. An unique opportunity to observe findhorizons occurred when the Chatham Section was made by digging
through the clays and peat of St. Mary's Island for the Dockyard
Extension, for several objects were unearthed in the course of the work,
but no information was recorded about them. R. F. Jessup (Arch.
Cant., XLV, p. 179) has listed and discussed these but was naturally
unable to draw conclusions as to horizons. The relics, stone chisels,
bronze daggers, swords and a palstave were probably lost from a
settlement on Chatham Hill, or, as Mr. Jessup suggests, from a ford
across the river there. A late Bronze Age founder's hoard was discovered in the Isle of Harty, Sheppey, and two others from Hoo
Allhallows, but all occurred above marsh level, as also the Iron Age
briguetage 'noted at Eastborough Farm, Cooling. Iron Age remains
should occur under the lowest Roman layers in the marshes, but none
have reached the record, although specimens of first century Roman
ware sometimes show Iron Age affinities.
The inferences from this paper may be succinctly summarized :
1. Deposition at Chatham of silt on the Buried Channel gravels
began about 4000 B.C.
2. Since that time level fluctuations has been at the rate of about
a foot per century.
3. The two main peat beds indicate elevated land surfaces, the
upper bed represented the Roman-Saxon land surface.
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4. This Roman-Saxon surface stood at about 5 or 6 ft. above the
then high Spring tide mark.
5. Throughout the Saxon period this land surface was gradually
subsiding (or the tide advancing).
6. Between A.D. 900 and 1000 the high Spring tide started to
overflow over the lower parts of this land surface.
7. By the twelfth and thirteenth centuries the overflow of the tide
reached such frequency and proportions that the first riverwalls were erected to exclude it.
8., Since that time these river-walls have been constantly
heightened and extended, nevertheless, during the whole
history of inning down to the present century, inned marshes
have been lost to the sea, some permanently.
The writer is only too well aware of the often slender and indirect
evidence which has been available for this Paper, but even so he hopes
that it may prove of interest and service to Kentish archaeologists,
and that it will encourage investigation into the clays and peats of the
Medway, so that the inferences herein may be confirmed or amended as
required by new evidence.
Appendix A.

THE ROMAN LEVEL
It was in the eighteenth century1 that it first became known that
there were very considerable quantities of Roman pottery buried in
the Upchurch marshes of the Medway, and since that time both public
and private collections have been swollen from this source. The
bulk of the pottery consists of the coarse " Upchurch " ware, but much
imported ware also occurs as well as other relics of this Age. The
areas of concentrated discoveries are shown on Fig. 9 where it will
be seen that they cover Slayhills, Greenborough, Bishop, Burntwick,
Milfordhope, Nor, Hoo West and Hoo Bast marshes, Twinney, Ham
Green and Kingsferry saltings and both banks of Otterham Creek.2 In
addition to the great numbers of finished pottery vessels, as well as
hundreds of fragments of pottery, tiles, bricks, pottery-bars, masonry
remains, jewellery and small metallic objects, we have many records
of burial and cremation groups outside the concentrated areas. Hoo
1
Battely seems first to have noticed the " Newington " pottery, Antiquitates
Rutupinae, 1746, para. 61.
a
For the Medway the literature is extensive:
C. R. Smith, Arch,, XXIX, 16 ; Arch. Journ., 11 ; doll. Ant., VI, 175.
G. Payne, Ooll. Oant., 72-81.
R. F. Jessup, Arch, of Kent, 210.
Various: J.B.A.A., IV, 379; V, 339. Vic. Hist. Kent, 111, 132. Arch.
Cant., X, 76 ; XV, 108 ; XXI, xlvii; XXII, lii ; XXIV, lix ; XXV, Ixi, bcv ;
XXVII, Ixx ; XXVIII, xcv ; XXXI, 280, 285 ; LXII, xlv, 146.
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West and Hoo East marshes have produced burial groups, the marshes
of the Isle of Grain pottery, tiles and brick, Allhallows, St. Mary's
and Cooling marshes cremation groups, pottery and kilns, while a
large cemetery was discovered in the Cliffe marshes. Needless to say
many more finds have never reached the record. The Roman potteries
at Lower Higham are just above the inner margin of the marshes there.
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FIG. 10
With this wealth of material it should have been an easy matter
to fix the horizon of this Roman layer but unfortunately the older
antiquaries often only vaguely described the find-spots and were even
less precise as to the depths at which the deposits were found. Thus
out of all the published records it has only been possible to isolate
eight such discoveries which give even vague indications of depths,
and Kg. 10 has been prepared from these. It will be seen in that
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Figure that the horizon varies from 2-0 ft. below O.D. to 1 -5 ft. above
O.D.
Those who have worked in the marshes will sympathize with the
archasologist in his difficulties therein. The lack of all O.D. levels
in the Saltings renders it extremely difficult to fix accurate horizons,
while the relics themselves are found under varying conditions, and
often out of their true levels. Thus although pottery and potsherds
can be seen on the surface of the ooze along the west border of Slayhills
Marsh at low tide, it can also be recovered by probing in the ooze
itself, while again it can be obtained from the foot of the low clay cliff
of the exposed marsh. Clearly this latter is the true horizon while
material found on and in the ooze has been washed out by erosion,
for this process can be seen going on to-day.
There is no necessity to rehearse the evidence of the Roman level
in the Thames, for it has been fully discussed by Spurrell who found
it just above the Upper Peat Bed at about O.D. This agrees with the
Medway data both as regards the actual level and also the vertical
occurrence of the peat bed. This horizon lies between O.D. and 1 ft.
above O.D. at Chatham, and it represents the land surface upon which
the Romano-British population lived and worked. On this flat and
low tableland grew the trees, bushes and vegetation whose remains form
the Upper Peat Bed to-day; its surface varies slightly in level due
to undulations in the original land surface itself and to the accumulation
of human and vegetable debris.
Roman levels associated with the castrum of Durdbrivae (Rochester)
are in agreement with this view of a subsidence since Roman times,
for the foundations of the Roman bridge pier there were found at a
depth of 15 ft. below the present bed of the river, while the footings of
the north wall, which was built along the edge of Rochester marsh,
were met with some 16 ft. below present street level. At Strood, in
what was once a marsh, the foundations of the paved Military Way
(Watling Street) lay some 9 ft. beneath its modern successor.
Appendix B
THE SAXON EVIDENCE
The bulk of the coarse Upchurch Roman ware from the marshes
seems to be dated from the first to early third century, but later types
are found on occasion ; while remains of the Anglo-Saxon Pagan period
seem to be located generally above present marsh level, on the landward
edge, as at Higham and Otterham Creek. But neither of these circumstances necessarily support theories that the Romans were forced to
abandon the marsh country through flooding, as there are other obvious
explanations. But, as we should expect, the state of the marshes from
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the fourth to the end of the seventh century is wrapped in mystery and
no historical evidence is likely to be gathered for this period. But from
the last quarter of the seventh century we have a series of Saxon
Charters concerned with land grants in the Hoo Peninsula which can
be studied with profit. These are listed below with their dates, the
references to Birch's Cartularium Saxonicum, and brief particulars of
the transactions.
A.D. 664. BOS. 22. Wulphere, king of the Mercians, gives various
lands to the monastery of Medeshamstede
(Peterborough) which include land at Hogh,
in the Isle of Hebureahge.
A.D. 686. BOS. 89. Ceadwalla, king of Wessex, confirms or restores
this Hoge that is in an island called Hebureahge
to Abbot Egbalth.
A.D. 738. BOS. 159. Eadberht, king of Kent, gives land at Andscohesham (Stoke) in Hogh to Ealdulf, bishop of
Rochester.
A,D. 774. BOS. 213. Offa, king of the Mercians, gives land at
Hehham (Higham) to Jaenberht, archbishop of
Canterbury.
A.D. 778. BOS. 227. Egcberht, king of Kent, gives land at Bromgehege (Broomy) to Diora, bishop of Brochester.
A.D. 779. BOS. 228. Egcberht adds to the above grant.
A.D. 789. BOS. 257. Offa, king of the Mercians, gives land at
Bromgehege to Waermund, bishop of Rochester.
A.D. 801. BG8. 303. Coenwulf, king of the Mercians, and Cuthred,
king of Kent, give land at Bromgehege to a
thegn.
A.D. 808. BOS. 326. Coenwulf, king of the Mercians, gives land at
Culingas (Cooling) to Eadwulf, a thegn.
A.D. 889. BOS. 526. Swithwulf, bishop of Rochester, gives lands
which include meadows at Bioccanlea (Bickley ?)
and Strodes (Strood) to Biorhtwulf.
A.D. 961. -80$. 1064. Queen Eadgifu gives lands at Culingas and
Osterlande (Lower Stoke) to Christchurch,

Canterbury.
1

The Charters dealing with the Higham, Cliffe and Cooling districts
may be dealt with first. The boundaries of the land given by Offa of
Mercia in 774 (BOS. 213) have been dealt with by Mr. R. F. Jessup
(Arch. Cant., LV, 12) and their great interest for this enquiry lies in that
1
Information on the Charters is taken from the Textus Roffensis, from Birch's
Cartularium Saxonicum, and from Thorpe's Dip. Ang. aevi Sax. Wallenberg's
Kentish Place-Names and The Place Names of Kent have been consulted.
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part of the land is now an area of protected marshland at some distance
from the Thames. The Charter carried no reference to marshes
(salsuges, marisci) or to river-walls or embankments, but a boundary
fleet is mentioned. More significant in this respect are the four
Charters dealing with land at Broomy, in Cooling. Those of 778 and
779 (BGS. 227, 228) deal with land which is undoubtedly protected
marshland to-day in Cliffe and Cooling; four blocks of fields near
Hfeodham are mentioned, and a marsh (mariscem, not salsuges, salt
marsh) called Scaga. Now Rodham Meads still appear on our Ordnance
maps as an area of freshwater marsh near the river-wall by the Lower
Hope Point, and far from the higher land at Cliffe village. As regards
the marsh Scaga this is described as lying between the dry land and
the banks of the laenlade, and Dr. Gordon Ward has identified it with
that piece of marsh which lies just south of Egypt Bay saltings, and
which is almost environed by Salt Fleet on the west, Egypt Bay on
the north, Decoy Fleet on the east and Hope Fleet on the south. Scaga
would thus seem to have been a fresh water marsh formed by the
streams fed from the hills around High Halstow, and doubtless part of
the present Bay was comprised in it. Offa's Grant of 789 seems to
extend the lands of the bishop here, and Scaga and the laegnlaed are
again mentioned, while a Uodafleot and certain ditches are involved in
the boundaries. The last Charter concerning Broomy (BCS. 303)
deals among other matters with land near a fishery called Fishness, and
this land must certainly be marsh to-day, yet it is described as arable.
The land given by Coenwulf in 808 (BGS. 326) covered part of what is
now the Cooling marshes since the stream Genlad is noted as its northern
boundary. As regards this Yantlet (laenlade, laegnlaad, Genlad) it
seems to have been a tidal creek separating a marsh island from the
mainland. A Yantlet flows between the Isle of Grain and the mainland
while another in the Medway separates the two marsh isles of Bishop
and Nor ; the inference is that a Yantlet was a tidal strait or a creek
with two entrances. The Gift of Swithwulf (BCS. 562) includes
meadows at Bioccanlea, and if this is our present Bickley near Lower
Higham (the identification seems the only reasonable one) then it covers
land which is just above marsh level. Queen Eadgifu's " Eecital of
Title " (BCS. 1064) deals with land at Cooling and Osterlande ; the
Cooling land is not delimited, while Osterlande or Oysterland was an
old name of Lower Stoke which has only recently been banished from
our O.S. maps ; like Bickley it is just above present marsh level.
Before leaving this district a brief excursus must be made into
the matter of the early Church Councils which seem to have been held
here, for it will be found to have a bearing on our subject. As early
as 673 Archbishop Theodore had decided at the Council of Hertford
that an annual Council of the English Church should be held at a place
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called Cloveshoch, but disturbed political conditions prevented the
immediate realization of the project. Nevertheless during the eighth •
and ninth centuries a series of such Church Councils were held at this
Cloveshoch as well as places called Cealchythe and Aclea.1 Discussions
as to 'the locations of these places have been going on since the late
sixteenth century, although the earlier scholars fixed on Cliffe-at-Hoo
as the celebrated Cloveshoch, and this seems still to be the most reasonable view, especially as it can be shown that the two other places named
are also in this district; for Aclea is Oakleigh, near Lower Higham,
while Cealchythe is surely Chalk with its hythe or wharf silted up in
the river bank below the present village. According to the Saxon
Charters and the Anglo-Saxon Chronicle ten councils were held at
Clovesho, five at Aclea and three at Cealchythe2 between 716 and 825 ;
and historians have been much puzzled as to why this now neglected
corner of the county should have been chosen as the venue for these
important meetings. The clue would seem to lie in the political
conditions of the period during which these Councils were held ; for if
we exclude the first Council of Clovesho in 716 we find that the others
fall within the period 742 to 825 and this coincides in a marked manner
with the supremacy of Mercia in the affairs of Anglo-Saxon England.
It will not have escaped the notice of the reader that five out of the
nine royal Charters listed above were granted by kings of the Mercians,
while two more were granted by Mercian kings at their royal vill of
Werburging-wic, which, as will be noted later, was probably located
near Hoo St. Werburgh. During the period of their supremacy the
Mercian kings were in the habit of making land grants anywhere within
the orbit of their political power, sometimes with the agreement of
the vassal king, but often without even this gesture. But the high
incidence of Mercian Charters dealing with land in Hoo Peninsula,
together with the establishment of a royal vill here, while three other
places became the venues for the Synods, gives this region a peculiarly
Mercian aspect, so much so that it may at one time have been divorced
from the Kentish kingdom completely. A variety of reasons determined the interest which the Mercian overlords displayed in this
Kentish Chersonesus ; on strategic grounds they doubtless wished to
keep both sides of the river approach to London and beyond in their
hands, as they did the opposite estuary of the Severn, while it also
provided a secure watch tower on to the south-east, and not far from
1
Variations on. the names are : Cloveshoch, Cloveshoh, Clofeshos, Clovesho,
Cloveshog, Cloveshoo, Aolea, Aoleah, Aeolea; Aeclea is called Ac Leage in the
Charter of 774, Aole, 1186-1214 and Ocle 1265. Cealohythe, Celoihythe, Celca
in DB and Cealoa later.
2
These figures are probably exaggerated due to duplication through misdating in the Chronicle. There may have been eight Councils of Cloveshoch and
four at Aolea.
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the main route to the Continent. A peculiar and perhaps embarrassing
feature of the ecclesiastical polity of England at this time probably
contributed to this interest; for while the temporal power lay in
Mercia, the spiritual centre of Canterbury was quite outside the
immediate influence of the paramount State, and the Mercian bishops
had to look to a far corner of the country for their Head. That this
state of affairs caused dissatisfaction to the Mercians is shown by the
fact that Offa created an archdiocese at Lichfield in 786, and stripped
Canterbury of all authority north of the Thames. It is true that this
division of the Primacy was short-lived, being abandoned when a
Mercian again sat in St. Augustine's seat, yet there seemed to have
been always a reluctance to hold Synods in Mercia proper, and even
the Council of Hertford met in the far South-eastern corner of Mercia.
Thus the choice of the Cliffe district may have been a compromise
between the position of Canterbury and that of the paramount State,
and that being so, the Mercian kings would have a special interest in
the Hoo Peninsula and may have held it under their personal rule.
As it happens a line drawn on the map between Canterbury and
Lichfield crosses the Hoo Peninsula.
Returning to the Medway side of the Peninsula we note that three
of the Charters deal with land here. In the 738 Grant of Badberbt
(BOS. 159) campis, silvis, pratis, piscariis, salsilagene are given to the
bishop of Rochester in regione quae vocatur Hogh, in Loco qui dicitur
Andscohesham. Andscohesham was the old name of Stoke and the
fields, woods and meadows were doubtless on the high ground at Upper
Stoke, the fishery in the river below, and the salt-works or brine-pits
associated with one of the Stoke Creeks. Saltworks figure prominently
in the Saxon Charters and some 138 are listed in the Kent Domesday.
The trade was a very ancient one, and consisted of allowing tide-water
to enter a prepared basin near the river or coast, then sealing it off
and evaporating the contents by sun, wind or by fires ; firewood for
such purpose is mentioned in at least one Kentish Charter. The other
two Charters, those of 664 and 686 (BGS. 22 and 89) are concerned with
land at Hoo which is described as being on an island called Hebureaghe.
Dr. Gordon Ward has dealt with these Charters and the issues which
they raise and it is only necessary to comment here.1 The description
of Hebureaghe as an island is confirmed by an element in the name,
but it has been a stumbling block to commentators, for Hoo is not and
never has been an island, and is not very obviously a peninsula to those
unfamiliar with maps. It does not seem to have occurred to anyone
that there may have been islands very close to the shores of Hoo, which,
under land level changes, may now be merely marshes ; yet there are
two remaining to-day, the Isle of Grain and Oakham Isle, and there
1

Arch. Oant., XLVII, p. 117.
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was certainly one other in the Saxon Age. If the ancient name of
Stoke could have been forgotten except for one casual reference, then
Grain could have lost an original name also, and it could very well have
been described as " Hoo, in Ebury Island."1 Passing over the once
fertile Oakham (Occam, Okkam) Isle, until recently an inned marsh,
but now ruined and " gone to sea," there did once exist, within half a
mile south of St. Werburgh's Church, a large marsh island about a mile
long by half a mile broad. From it have come several Roman interment groups, and the area between it and the Church is also rich in such
relics, including the foundations of a house. By 1688 a creek had
divided the island into two parts, and later it was further split into five
islets until it was almost destroyed in the last decades of the nineteenth
century by mud-diggers ; to-day it is being restored by the Admiralty.
But it was certainly a large meadow island in the Roman Age, and so
has the strongest claim to be the mysterious Hebureaghe, especially as
it is so close to the present Church of St. Werburgh. For certainly
between the Church and this marsh there once stood the Nunnery of
St. Werburgh, and also the villa regale of the Mercian kings, if they
were not identical. Dr. Gordon Ward has suggested that it was from
this Nunnery of Werburghing-wic or Hebureaghe that the body of
St. Werburgh was transferred to Chester during the time of the Danish
raids, and he is inclined to identify the Heanburgh or Heanbirig, the
monastery in which she was originally buried, with our Hebureaghe.
This Heanburgh has been thought to be Hanbury in Worcestershire
and claims to have also been made for places in Gloucestershire and
Staffordshire, but on very slender evidence. Dr. Ward points out that
there would have been no need to have removed the body of the
Princess-Saint from any of these western or Midland Heanburhs for fear
of the Danes, but every reason for so doing from our Kentish
Hebureaghe ; for these pagan raiders infested the Medway estuary and
from their winter quarters in Sheppey constantly assailed Rochester.
Werburging-wic in Hebureaghe would have been an early victim of
the Norseman fury, probably in 842 when they first attacked Rochester,
for they could hardly have missed the Nunnery on their way up the
river. In 854-5 the raiders first wintered in Sheppey, and from this
time no civilized community could have existed in the lower valley;
Andscohesham was probably destroyed then and rebuilt in more peaceful
times as a stockaded village from which circumstance it took its new
name of Stoke, while, as Hasted tells us, the Priory of Rochester lost
the donation of Badberht during these same troubled times, which was
recovered at the Penenden Assembly of 1076.
1
Curiously enough modern historians and Press reporters still confuse the
localities of places in the Hundred and Peninsula of Hoo, and Grain in particular
is often credited with incidents and places to which it can lay no claim.
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MAESH NAMES
The evidence as to the state of the marshlands from Saxon names
has been given above, and comment may now be made on the recorded
early medieval marsh names. The writer has a list of some thirty such
names for the Cliffe-Cooling district, and seven for Stoke, all dating
from the very end of the thirteenth century, eighteen for Grain at the
beginning of the fifteenth century, and a dozen names for Upchurch
for the early years of the fourteenth century, in addition to shorter
lists for other marsh areas in the Medway estuary.
As the enclosing of marshes began in the thirteenth century, and
continued throughout that and the succeeding century we should expect
that marsh itself as a suffix would be the most common form, and this
is the case for of the seventy-seven marsh names belonging to the
thirteenth and fourteenth centuries no less than thirty-two carry this
suffix. One marsh in Grain was named " Le Inning " a sure indication
of its recent enclosure.
But certain other names in the list do seem to hark back to earlier
times, when the marshes formed a wet-meadow plain, taking the
freshwater drainage from the hills, but not subject to tidal overflow.
The most significant of these names is ing which was borne by three
marshes in Cliffe, for ing, properly ingas, refers to the settlement of
a family.1 Other names which seem to recall earlier conditions are
ham and mead, meadow, bere, pasture and worth, an enclosure around a
house or farm. Hope is a very common marsh name which means a
good piece of land environed by marsh, and it may refer back to the
tenth and eleventh centuries when low places in the meadowland first
became subject to flood ; less probably it might have' been a more recent
adaptation to describe an inned marsh surrounded by saltings. The
stream name fleet (fleot, flete) occurs occasionally, as does ness, which
describes a projection into the river, or, more frequently a corner or
turn in the shoreline ; but its meaning may have been extended to
describe a marsh in a corner between two fleets. The use of wic as a
marsh name seems almost to have died out in the Medway area from
the eleventh century until its revival as a marsh name in the sixteenth
century at Cliffe; certainly in the thirteenth century the Rochester
Bridgewardens' bailiff did not seem to know what the name meant.
The comparative incidence of the suffixes is as follows :
Marsh (mors, mers, merssh, etc.)
..
..
32
Hope
13

Ing (yng)

..

5

Ness (naes, nesse, neys, nashe)
1

..

,.

3

It must be left to the experts to decide if these ing-suffixes could possibly
refer to innings.
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Ham (hamme, hame) ..
..
Mead (meede, med)
..
..
Fleet (fleot,
flete)
Bere (baer)
..
..
..
Worth
Wick (wylc, wic, week) ..
..
62 names out of the 77 in

..
..

..
..

..

..

..
..
the list.

2
2
2
1
1
1

Appendix G.
THE MEDIEVAL PERIOD AND THE FIRST INNINGS
Unlike the Essex Domesday that of Kent is almost blank as regards
the riverine manors, the only significant entries being that pasturage
for 200 sheep is noted in Cliffe, and that Higham Manor held pasture for
100 sheep in Essex ; this latter entry emphasizes the close connection
between the Kent and Essex shores made possible by the Ferry. Also
some 91 saltworks are listed, exclusive of the 47 seams of salt appertaining to Chislet, and some of these belonged to inland manors.
While many of these salternes (saliae) were most probably sited in
the Stour valley and along the low Kent coast between Reculver and
Faversham, the 27 which belonged to the great manor of Milton were
almost certainly confined to the Swale and lower Medway valleys.
We have seen that there was a saltworks at Stoke in 738 and there
need be little hesitation in assuming that there were others in the
Burntwick-Greenborough area where the high tide is entirely salt.
Rough pottery bars have been found in Slayhills in some quantity,
but they appear to belong to the Roman horizon, as does also the
strata of burnt earth of various colours which have been noted there.
It is a question as to whether this phenomenon is due to Roman pottery
manufacture or to Saxon and early medieval salt-making.1 There
were two saltworks in the Isle of Grain in the eighteenth century but
their antiquity is not known. The two saltworks of Maidstone manor
could not have been in the manor lands there for the water would have
been too fresh, and they must have been somewhere in the lower valley.
If the infornmtion about the marshes during the Saxon and early
Norman periods is meagre it is placid, and in great contrast to its
continuation from the middle of the twelfth century onwards, for from
this time the story is one of constant trouble and anxiety about these
low-lying lands.2 The opening lamentation comes from that catalogue
1

The method has been described by Mr. R. A. Smith in " The Essex Red
Hills as Salt-Works," P.A.S.L. (2nd Series), XXX, 36.
2
Chief sources used : Textus Boffensis, Begistrum Boffense, Cartularium de
Surrenden, Dugdale's Monasticon Anglicanum and Imbanking and Draining,
Lesnes Abbey (A. W. Olapham), Barking Abbey (J. E. Oxley).

139

ARCHAEOLOGICAL HORIZONS IN THE NORTH KENT MARSHES

of calamities, the Anglo-Saxon Chronicle, where a flood is first mentioned in 1014, and others recorded in 1099 and 1125 ; thereafter
constant references to storms, high tides and floods are found in the
various records, and they were especially heavy in the second half of
the thirteenth century. The following account of flooding and consequent embanking is merely a brief epitome of the full story of disaster
and work in the rivers and along the coasts of the south-east of
England.
The manor of Barksore, near Lower Halstow (Fig. 1) was given
to Christchurch Priory, Canterbury, sometime during the reign of
Stephen (1135-54) and the Steward's Accounts.are preserved in the
Cathedral Library.1 The earliest Roll is that for 6-7 Edward I (1278)
and there are 16 Rolls for Edward I, .10 Rolls for Edward II, 20 Rolls
for Edward III, 3 Rolls for Henry IV, and a RoU for Henry VI. In
nearly all these Rolls, in some form or other, there are references to
expenses in connection with enclosure, wall-building, trenching,
ditching and draining the marshes of the manor, which included
Barksore, Greenborough and Milfordhope marshes, and possibly others
in the same area. In the first Roll there is a long paragraph under
the section of Expenses which refers to repairing and heightening the
wall, ditching, etc.; by the time of Edward II this paragraph is
headed Wallatura and Fossatura (walling and trenching) and later
Clausura (enclosure) is added. These records show that from at least
the year 1278 until the beginning of the fifteenth century Christchurch
Priory spent huge sums in enclosing and draining the marshes of this
manor ; as, however, the first Roll speaks of heightening the wall it
is obvious that the initial work of reclamation has started much earlier,
perhaps very soon after the grant of the manor to the Priory. This
same Priory held the manor of Cliffe and during the closing decade of
the thirteenth century much enclosing and drainage work was carried
out in the extensive marshes belonging to this manor. The pattern
of these early embankments is not now in evidence in the Cliffe marshes,
probably because the early walls were destroyed to provide material
for later works, but three of the embanked " Manor Ways " remain.
If Christchurch found it necessary to protect their marsh property
from high tide flooding we may be sure that other owners of marshes
in the same valleys would find it necessary to do the same, although
the records of such work are either not yet published or are lost.
Burntwick Island was known at this period as the estate of Sharpness
and formed part of the manor of Ham, which was held from 1200 until
the Dissolution by Boxley Abbey. The remaining marsh of the
Upchurch group, namely Slayhills or Slayhull, was originally the
1
Barksore Bedell Rolls, Canterbury Cath. Lib. I am greatly indebted' to
Mr. J. Burgon Biokersteth for this information.
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property of the Gares or Gores who have given their name to Gore
Green, and it passed from them to the Leybournes, for we find Roger
de Leybourne possessed of it in 1267, and when the great heiress
Juliana de Leybourne died in 1367 it was escheated together with her
other enormous estates. In 1377 Edward III issued a Commission
to view the " King's Marshes " of Slayhills and Greenborough, as well
as the sea-walls of Sheppey, and in this same year Gore Manor was
given to the Abbey of St. Mary Graces.
Boxley Abbey also held other marshland in the Thames and Medway
valleys, for at the Dissolution we find them possessed of the manor
of Little Hoo (Abbot's Court) which included marshland, of Abbot's
Marshes in Allhallows, of a cottage and marshes in High Halstow, of
the parsonage of Stoke with glebe lands, and of lands in Iwade. In
1315 we have a reference to the building of a mill in High Halstow,
and of rushes growing and lambs feeding in the Horsemarsh there.
The Priory of Rochester were in possession of certain marshes in
the Isle of Grain in late Saxon times, for Lanfranc recovered 60 shillings
rent of pasture there for them at the Penenden Assembly of 1076,
while during the eleventh century the Textus Roffensis records the gifts
of several marshes in Grain to the Priory.
The Nunnery of St. Sexburga in Minster, Sheppey, held Grain
Church, the parsonage and certain lands here from Saxon times until
the Dissolution, while the manor of Grain was an ancient possession of
the archbishops of Canterbury, and we learn that Archbishop Baldwin
exchanged a bercary or sheep-cote, with marshland in Grain for land
at Lambeth which was the property of Rochester Priory. Continuing
briefly the record of lands held by Religious Houses in Hoo Marshes
we find that Reading Abbey owned the manor of Windhill in Allhallows
until the Dissolution, while the Steward's Compotus of the College of
All Saints, Maidstone, informs us that in 1424 they were paying their
tenant to build a house in a marsh at Hoo.1
The great preponderance of ecclesiastical owners of marshes in
the Medway valley is in contrast with the smaller part played by
lay lords, and it was not until the rise of the acquisitive family of the
Cobhams that the balance became more even. As early as 1272
John de Cobham bought a marsh in Stoke called Kattespettesmors from
Theodorus de Stoke, and over a century later Reginald de Cobham
acquired Melemersh, Bouteflete and Briddesmisshe in Grain. During
the fourteenth century this family owned marshes in Upchurch,
Halstow, Stoke, Grain, St. Mary Hoo, Iwade and Renton. In 1387
the Cobham property in Grain was given to endow the new Rochester
Bridge, and these included sixteen named marshes, as well as Eastwick
1
Steward's Accounts for Maidstone College, 3 Hen. VI, Maidstone Museum,
through the courtesy of Mr. L. R. A. Grove.
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and Spirt marshes in Hoo ; previously, in 1362, Rowe and Slade
marshes in Hoo had similarly been devoted to the support of Cobham
College.
Turning to the Thames valley we first note that in 1151 King
Stephen gave the Nunnery of Lilliechurch, near Higham, to his
daughter Mary, and later King John sold the manor of Lilliechurch
to the Nunnery. It was first established at Lilliechurch, south of
Little Oakleigh, on higher ground (50 ft. above O.D.) but later the
Nunnery moved down to Lower Higham, right on the landward edge of
the marshes, since when it was called Higham Nunnery. Spurrell1
has discussed the interesting and complex system of early embankments
which centre around this Nunnery (Fig. 1) and which also protect
the great Causeway to the Ferry. The removal of the Nunnery took
place sometime between 1288 and 1293, and it is tempting to guess
that it was made because early enclosure of the marshes had rendered
the lower land safe from inundation, while the Nunnery was better
able to superintend the work of protecting the Ferry road ; for it was
in 1293—perhaps the very year of the removal—that the Nunnery
was found liable to maintain the route to the Ferry. Evidently the
increase in high tide level had made the old Roman road subject to
flooding, and we may therefore date from this period the gradual
building up of the great Causeway which still exists. A parallel
instance of a Roman Way being maintained and raised to a causeway
road is that of " Grain Wall " which runs from Wallend at Lower
Stoke to Wallend in the Isle of Grain, with the Ferry (later ford) over
the Yantlet intervening, money and property were sometimes given
to maintain the road above high tide level.2
Moving further up the Thames we find the same pre-occupation
in the thirteenth century with the state of the low-lying lands. The
Abbey of Barking was of ancient Saxon foundation (A.D. 666) and its
possessions included a good deal of " wet-meadow " land which was
to become salt marsh ; thus the Abbey was constantly concerned with
enclosing land against the tide. As early as Henry I lands and a
mill were given to the Abbey to provide financial assistance in the
work of maintaining a bridge over and a road to the River Lea. In
1255 the Abbess ordered distraints on those owing the Abbey for
contributions to the repair and maintenance of river-walls, an indication that a certain amount of inning had been carried out before this
date. In the winter of 1379-80 the tide again overflowed the walls
and caused widespread damage which was made good by the King ;
1
2

F. 0. 3. SpuiTell, Anh. Jowrn., XLII, 18 (188C).
The greater part of the Grain portion of this road was destroyed in 1961
and its course diverted ; the remainder up to Lower Stoke is now (January, 1962)
being widened.
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yet in 1384 lands were again flooded and further repairs undertaken,
but again in 1409 the Abbess complained that she had lost 600 acres
of meadow and 120 acres of wheat, in spite of the immense sum of
£200 having been expended upon maintenance. The heavy costs of
protecting marshlands strained the resources of the Abbey in spite of
royal grants, privileges and exemptions, which included a licence to
appropriate Hockley Church.
Stratford Abbey was founded in 1134 but floods soon overwhelmed
much of its land, so that the monks abandoned it until Richard II
(1377-99) reclaimed it for them.
The Abbots of Lesnes, near Erith, were continually engaged in
the business of making the Abbey lands safe from the tide. Following
a disastrous flood in the Thames valley in 1230 Abbot Alan undertook
protective work, and it is recorded that between 1230 and 1240 he
had enclosed all the marshland of the Abbey in Erith and Plumstead ;
yet these enclosures were continually being lost to the sea and the
work of reclamation went on incessantly, as the entries in Dugdale
show. From the same authority we can learn of the royal concern
with marshes of south-east England, for from the middle of the
thirteenth century Commissions to survey and repair sea-walls were
constantly being issued; they were especially numerous during the
reigns of the first three Edwards (1272-1377).
Leaving our area of enquiry for a moment we may note that Mr.
R. A. L. Smith has recorded that extensive innings of the East Kent
Marshes (Monkton and Eastry) of marshes in the manor of Ebony (Isle
of Oxeney) and at Appledore, in Romney Marsh, were all undertaken
in the latter half of the thirteenth century and continued into the
fourteenth.1 From the geological point of view these two areas of
marshland—Thanet and Romney—require special study since an
additional factor is involved in their development, namely the alongshore drifting of beach materials whereby great pebble beaches have
gradually moved across the mouths of the estuaries. One of these
beaches has closed the North Mouth of the Stour, and another modified
its East Mouth, while a third great beach has choked first Portus
Lemanis and then Romney Haven, and to-day forms the promontory
of Dungeness. The choking effect of these beaches must have affected
storm-water flooding in the associated river valleys with consequent
effect upon deposition.
Our earliest reference to regulations covering marsh ownership has
been noted by Major Teichman-Derville2 when Christchurch Priory,
Canterbury, was granted lands in Appledore in the time of Henry
1
Canterbury Cathedral Priory, 1943, and Eicon. Hist. Rev., X, 29, 1940, R. A. L.
Smith.
2
M. Teichman-Derville, The Level and the Liberty of Romney Marsh, 1936, p. 5.
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(1100-35) on condition that walls, sewers, etc., were maintained
" according to the law of the marsh ." But it was Henry of Bath,
Justiciar to Henry III, who in 1258 codified the traditional regulations
concerning the control of Romney Marsh. From this time numerous
Acts dealing with marsh administration have been passed. Robert
Callis, in his famous lecture delivered in Gray's Inn in August, 1622,
declared that the first Statute of Sewers was passed in the reign of
Henry III, c. 1218, and another well known Sewers Act was that of
1427 which first made legally enforceable rates on persons whose lands
benefited by the work of repair, drainage, etc., by contributions to
cost by labour or money payments. The Land Drainage Act of 1930
repealed the famous Bill of Sewers of 1531 and all other numerous
medieval enactments, and has placed Land Drainage and Protection
on its modern basis. The Principle of that Act is the formation of
Catchment Boards for the area drained by each of the large rivers
throughout the country, with internal Drainage Boards within the
district of each Catchment Area. As regards Kent the Act of 1930
created the following1 :
The River Medway Catchment Board,
The River Stour Catchment Board,
The Romney and Dengemarsh Catchment Board,
The Rother and Jury's Gut Catchment Board.
By another Act of April 1st, 1937, the first three of these Boards were
superseded by the Kent Rivers Catchment Board, but this Board and
that for the Rother and Jury's Gut were amalgamated into the Kent
Rivers Board on April 1st, 1950.

Appendix D.
THE WICKS
In his commentary on the Essex Domesday Dr. Horace Round offers
some interesting observations on the Essex sheep farms mentioned in
that record, where they are described as " wicks " producing cheese
from sheep's milk. In the Domesday of St. Paul's the manor survey
mentions several wicks each carrying so many head of sheep, and other
records of 1461, 1466 and 1480 describe " wycks " as dairies and
cheese sheds. Our earliest reference in Kent to a wick is the famous
one of St. Werburgh's Wick or sheep-farm (Werburginwic) in Hoo,
1
For the history of marsh administration see " The Early History of Commissions of Sewers," JSng. Hist. Rev., XXXIV, 391, EC. G. Richardson, and
Chap. II of Canterbury Cathedral Priory, R. A. L. Smith.
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mentioned in 823 and 840, but doubtless much earlier in date. The
Kent Domesday is disappointing on the subject, but Cliffe is noted as
possessing pasturage for sheep, and Higham holds lands in Essex
for the same purpose, thus linking Kent with Essex in the cheeseproducing industry. In 1189 Archbishop Baldwin exchanged a bercary
or sheep-cote in Grain for land in Lambeth, and a few years later,
in 1195, Archbishop Hubert Walter made a similar exchange of a
sheep-cote called Estmers (i.e. Eastmarsh) in Cliffe which carried
200 sheep. In 1315 we note that a reference to lambs feeding in the
Horsemarsh, High Halstow, and Eastwick, in the same parish, is
mentioned in 1399, 1568 and 1580, while a list of Cliffe marshes in
1695 includes the following wick names, Haven-wick, Pix-Wick,
Lent-Wick and War-Wick. Pour such names survive on the O.S. Sheets
for Hoo Peninsula to-day, Burntwick in the Medway, The Wick in
Stoke, Willow-Wick in Cooling and Red-Wick in the Isle of Gram ;
this latter may be the " cottage called a Weeks " recorded in 1399 as
standing in Burres Marsh there. But there are many unnamed Wicks
in the Cliffe and Cooling marshes of which the writer has recovered the
names of three : i.e. Wick Bush, 744781 ; Parker's Wick, 739788 ; and
Solomon's Wick, 721786. The proprietal names may be nineteenth
century, but this does not affect the antiquity of the occupational title.
A wick to-day is what it has probably been since Saxon times,
that is, a marsh sheep-farm, and more particularly the wooden hut
which was the storehouse and workshop of the shepherd, where he
kept the tools of his trade, the skins of dead sheep, etc., and which
always stood in a central position in the farm, near the watering
pond, the sheep-cote and sheep-dip. Many modern wicks have their
own wells whose water is raised by wind-pumps, but the huts have now
almost disappeared. The plans of these wicks are interesting ; some
show the hut, cote, pond, etc., on a "central island, sometimes artificially
raised and marked by a circular ditch from which other ditches radiate
enclosing other sections of the farm, the whole having a " Tudor rose "
plan. Others, however, are designed on a rectangular plan, with
drainage ditches either parallel or at right angles to each other. There
would seem to be two systems of design and drainage, and a glance at
6 in. O.S. Sheet will easily distinguish the two types. It is tempting
to regard the " Tudor rose " type as the older.
The origin of the wicks certainly seems to go back to Saxon times,
when they began to use this great area of wet meadowland, generally
free from heavy timber, for sheep pasturage. During the Middle Ages
open marsh grazing was modified to grazing on protected freshwater
marshes, since the liability to flood made the open marshes dangerous
to sheep, and many heavy losses are recorded. This ancient rural
industry survives in a modified form on the marshlands to-day.
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Appendix E.

WELL BOEINGS
Record of Well and other Borings as shown on Fig. 5.
Base Bed.
No.
Locality
Thickness of Beds
Alluvium
Gravel
11-0'
31-0' London Clay
1 Allhallows
24-0'
2 Rosecourt
37-0'
29-5'
3 Yantlet
23-0'
9-0'
4 Grain, B.H.3
10-0'
28-5'
5
„ B.H.
20-0'
25-4'
6
„ B.H.6
6-0'
7
„ B.H.4
21-0'
9-0'
8
„ B.H.14
24-0'
17-5'
9
„ B.H.12
30-0' '
nil
10
„ B.H.ll
84-5'
11-0'
11
„ Well
77-0'
9-0'
12
„ B.H.5
69-0'
9-0'
13
„ B.H.2
42-0'
6-5'
14
„ B.H.8
30-0'
nil
98-5'
15
„ B.H.10
6-0'
„ „
16 Darnett Ness
(Sand, pebbles, loam, 170'
Chalk
17 Hoo Fort
46-0'
10-5' ThanetSand
22-5'
18 W. Hoo Creek
12-5'
„ „
19 Burntwick Island
77-0'
15-0' London Clay
20 Milfordhope
50-0'
10-0'
„ „
21 St. Mary's Island (10 Trial Holes,
40/46'
6-5/17' ThanetSand
4 Well Sections)
Av. 12-5' ThanetSand
and Chalk
22 Gillingham Gas Works
13-0' Chalk
23 Rainham, Falcon Cement Works
nil Thanet Sand
and Chalk
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