The Fleet - an introduction to
the physical environment K

1. Introduction

There was a time when we could enjoy the
Fleet, in innocence walk its shores. There were the
swans and unidentified flying birds, Mr Nobbs’s
wind blown fields of barley, ‘Moonfleet’ church with
the Mohun memorials and Blackbeard in his vault.
In the long dusk of summer, fishing teams seined the
beach, boots crunching the shingle, distant voices
across the water; trows', mackerel loaded, punted
back to shore ‘punt’ ‘plop’, ‘punt’ ... or was it
someone gaffing eels ? There was a permanence in
the feudal security of a Fox-Strangways at
Abbotsbury, in corn stacks thatched in reed as
carefully as a cottage. As for the Fleet, we knew
nothing of ostracods and foraminifera and molluscs
beneath its muds. And Zostera ? Wasn’t that another
name for shingles ?

2. The neglect of the Fleet in studies

2.1 In 1962 when I began my study (Poole,
1966) of Chesil Beach, little was known of the Fleet;
I think I found six direct references to it compared
The received
wisdom at the time was that the Fleet was perhaps
the course of an ancient river while Chesil rested

with over sixty on Chesil itself.

shallowly on a clay bank. Both were to be proved
wrong.

2.2 Now in 1993 the Fleet Study Group
archives contain 46 major references or papers on
the Fleet. This is a measure of achievement the
Group can be quietly satisfied with. The list will be
added to at this symposium. This commentary forms
a simple introduction to the physical environment of
the Fleet and matters of interest.

"Trows - traditional flat bottom boats, bard chine, black tarred
and suited for the very shallow waters of the Fleet.

G.G. POOLE, FERNHILL AVENUE, WEYMOUTH

3. Some features of the Fleet

3.1 The Fleet is bounded by the Chesil Beach
on the one hand, and by the parallel, if undulating,
margins of a drowned ridge and vale landscape
which Professor Good called “Weyland’ on the

other.

3.2 Strongly linear with direct access to the
sea only from Small Mouth, the Fleet presents an
unusual environmental gradient which involves
hydrology, sedimentation, salinity, vegetation and
benthos. It is distinct from estuaries and other
lagoons.

3.3 The continuity of the Fleet is remarkable
in view of the fact that its eastern shore transects the
long ridges of the Weymouth anticline. Yet not one
of these ridges extends across the Fleet to reach
Chesil.
interested in a dissected Beach or Fleet ?

If they had, would we have been so

3.4 Instead their ends are bevelled in a line
parallel to the beach opposite (Figure 1). Projecting
these bevels into the Fleet, it seemed to me these
landward slopes would pass deep under Chesil
which would therefore not rest on shallow clays, and
that a sedimentary environment would be found
under the Fleet. Boreholes in 1964 confirmed both.
Eureka! Pollen and organics analysis showed the
richness of the sediments, but their great
environmental importance is only now becoming
known as the contributions from Coombe and
Whittaker show today (see Chapters 6 and 8 in this

volume).




3.5 Most of the drainage of the anticlinal
vales is eastwards away from the near Fleet into the
distant River Wey.
significant both for the water and sedimentary
regime in the Fleet. Had this drainage entered the
Fleet it would have silted up long ago. As it is, the

This rather curious fact is

tidal regime at Small Mouth dominates its hydrology
and sedimentation.

3.6 Further west the coastlands continue
parallel to the Chesil as far as Cogden Beach with
meres at Burton and Bexington suggestive of
residuals from an early Fleet.

4. The evolution of the Fleet: a synoptic view

The origins of the Fleet must be sought with
those of Chesil itself. This is an outline of one
possible model of evolution.

4.1 In the post-Glacial rise of sea level, Chesil
Beach is considered to have advanced north
eastwards across the floor of what is now West Bay
following the line of a dominant fetch from the
Atlantic. Tt reached a pre-Chesil coastland which,
between Small Mouth and Cogden Beach, already
showed a remarkable parallelism in profile to Chesil
itself (Figure 1).

4.2 Westwards, the old pre-Chesil cliffs were
far in advance of their present position, possibly two
miles or more, and Chesil may have terminated off-
shore of its present position against cliffs near
Cogden. It could be argued it still ends here at a
place appropriately called Cliff End on early maps
and again here.

4.3 East of Cogden, Chesil advanced on the
great sweep of parallel coast and became contiguous
with it as far as Abbotsbury but for a few residual
meres. From Abbotsbury to Portland, the natural
fetch driven line of Chesil separated from the
coastland, forming the Fleet. At an earlier stage of
Chesil advance, this separation and the Fleet may
have extended further west.

4.4 Within this evolutionary model, the cliffs
of West Dorset have since receded until they are now
exactly in line with the beach and indistinguishable
from it (Figure 1).
Portland Harbour have collected sediments which

Meanwhile the Fleet and

record the flooding episodes and environmental
conditions found behind Chesil and in the Fleet
throughout the period of their evolution.

4.5 The Fleet sediments are organically rich
and with their stratigraphy are expected to tell us
much about the past environment of this unusual
body of water. The very deep Portland Harbour
sediments relate importantly to the development of
Chesil Beach itself in its location between Weymouth
and West Bays.

5. The pre-Chesil environment

5.1 In considering such an evolutionary
model and the questions it poses, it is useful to look
at the environment in which Chesil and the Fleet
developed in the first place - the pre-Chesil
environment, the shape and geometry of the land
behind, beneath and around their present forms.
Figure 1 summarises some of the features which are
now discussed.

5.2 West Dorset cliffs. From Lyme to
Cogden the coast is clearly truncated. While rates of
cliff recession are difficult to estimate, an average
annual figure of 0.5 m has been used in proposing
the pre-Chesil coastline in Figure 1. Active cliffing
ends appropriately at Cliff End. Chesil has protected
the rest of the coast to Portland from present day
marine action.

5.3 The -10 m contour. Perhaps the least
obvious but most important diagnostic marker of
the pre-Chesil environment is the -10 m chart
contour. From Portland to beyond Abbotsbury this
contour coincides with the deep water sea-ward
slope of the beach and indicates the even deeper
bedrock profile under Chesil (-15 m to -25 m),
Westwards the -10 m contour moves pronouncedly
offshore abandoning the beach before turning
parallel to the coast again.



5.4 This coincides with gentle slopes of
‘Head” or solifluxion (see below). This abrupt
change in pre-Chesil depth relates to the major
change in geology and structure either side of the
Abbotsbury Fault. It is a major point of transition
in the pre-Chesil geometry and signals an equally
abrupt change in Chesil from its massive deep water
form, to a shallow, low volume beach, resting on a

shallow impermeable base against the land behind.

5.5 The parallel coast - evidence of pre-
Chesil marine shaping. The present coast from
Bridport to Portland is an unbroken arc whether
erosional cliff or depositional beach. It is shaped by
dominant waves entering the English Channel on a
specific fetch from the Atlantic. Very active profiling
from these waves can be seen in the clay cliffs and
wave cut platform at Cliff End - section A in Figure
1. Evidence follows of similar shaping attributable to
past sea levels, both above and below present sea-
level, in the coastal landforms from Cogden to Small
Mouth.

5.6 The solifluxion slopes. From Cogden
Cliff End to Abbotsbury coastguard cottages the
smooth contoured slope is formed in thick
solifluxion and Head deposits but their orientation
to Chesil suggests a marine origin - probably
degraded cliffs (see below). These pre-Chesil slopes
extended beyond the present Chesil, and solifluxion
or Head is widely exposed to low water at East
The off-shore
influence of these slopes on the -10 m chart contour

Bexington after some storms.

has been mentioned. Sections B and C in Figure 1
are two projections of these slopes showing their
relationship to Chesil.

5.7 The Abbotsbury Relict Cliff. Direct
evidence of cliffing survives in the more resistant
Corallian rocks of this relict feature. It supports the
view above that similar cliffing took place
immediately to the west, now covered in very deep
solifluxion deposits. The cliff passes down into the
floor material and since the seaward side of Chesil
here stands in deep water below -10 m, the profile in
section D in Figure 1 has been drawn below this.

5.8 The profiles of the deep water coast.
From the Abbotsbury Relict Cliff to Portland, Chesil
rests on a deep basal or bed-rock surface. Evidence
of the pre-Chesil form of these surfaces comes from
boreholes, particularly the mass of boreholes (over
70) in the East Fleet and Ferrybridge area made by
the CEGB in the 1960s.

5.9 West Fleet. Deepening bedrock profiles
are shown in Figure 1. Sections E and F have been
proved by hand coring and drilling. Carr (1972) has
recorded a depth greater than -15 m under the beach
at Langton Herring. At East Fleet, the transects L
and M (Figure 2) from the CEGB data prove a depth
of -20 m or more under Chesil and show recent
Further work by Carr (1972)
showed these deep profiles continuing parallel to the

sediments above.

beach to Small Mouth where they merged with those
beneath Portland Harbour.

5.10 Portland Harbour. The bed-rock
profiles suggested by Figure 2, transects G - K start
at the -10 m sea-bed contour dipping steeply to the
west beneath recent sediments and reach -25 m or
more in places. Other borehole evidence shows
similar deepening under the Mere, Victoria Square
and Chiswell on Portland. Put together they appear
to form a west facing deep basin which merges with
the Fleet profiles. All are consistent with wave attack
and shaping by lower sea levels than today.

5.11 Perhaps the most elegant confirmation
of such wave action is found in the change of bed-
rock depth (Kimmeridge Clay) between Weymouth
and West Bays seen in section X-X, Figure 1. This
rises slowly from -20 m in Weymouth Bay to the -10
m contour in Portland Harbour forming a ‘step’
before falling away quickly into West Bay at about -
30 m. This differential lowering of the sea bed no
doubr reflects the great difference in wave energies in
the two bays. It means storm waves from the south
west in the past could have been shaping the basin
under Portland Harbour while Weymouth Bay
remained ‘dry’.




6. Significance of pre-Chesil environment

The importance of the pre-Chesil environment
to the evolution of both Chesil and the Fleet may be
summarised and the interpretation offered is openly
conjectural in places.

6.1 The western limit to the developing Chesil
was possibly the cliff coast at Burton; the West
Dorset coast having been long exposed to present
sea-level erosion.

6.2 It can be easily dismissed as a tautology
that the pre-Chesil shaping of the coast gave rise to
the distinctive and remarkable form of both Chesil
and the Fleet, that the deep water form of Chesil was
matched by the deep water geometry under the Fleet
and Chesil, and that the important sedimentary
environments were the consequence.

6.3 But without this pre-Chesil shaping with
its disregard for geology and structure, which was
influenced by the Pleistocene sea levels acting along
that dominant fetch, Chesil would have been of no
more interest than any other big shingle beach, and
the Fleet as we know it, non-existent.

6.4 West of Abbotsbury, where the shallow
solifluxion slope marks an abrupt change in profile
geometry and an abrupt change in the size and form
of Chesil, many questions of evolution turn on
interpretations of the pre-Chesil geometry.

6.5 Did the early Chesil advance as a whole in
a bold line with the wave front as today or did the
off-shore geometry deflect it about Abbotsbury?
Was the diminutive western end of Chesil displaced
some distance seaward of its present position at a
time when the massive Beach east of Abbotsbury
was already close to its present location? Was it
indeed diminutive at the time, or even more
diminutive (there are arguments for the latter)?
Would this displaced beach have been a continuous
feature? Would it have been in contact with its
hinterland from an early stage of development?
Could the geometry and size of the beach have
provided a shallow extension of waters from the
Fleet of which the present meres are a remnant? Or
were independent tracts of water enclosed behind an

advancing Chesil already cut off by its massive
presence at Abbotsbury? Were such tracts directly
open to the sea at any time?

6.6 Such questions abound and are fuelled by
occasional evidence of blocks of organic sediments,
shell assemblages and peat thrown up on the beach
at Abbotsbury and West Bexington which show
some likenesses to those found in the Fleet
boreholes. This is exercising minds today.

6.7 Returning to the Portland end, any
interpretation of the Fleet and Chesil must recognise
the difference in bedrock geometry between
Weymouth and West Bay. The lowest flooding of the
Fleet and Portland Harbour ‘basin’ almost certainly
came from the west, i.e. through Chesil or land
drainage, and may be recorded in the deepest
sediments.

6.8 Access to the tidal waters and waterborne
sediments of Weymouth Bay and the totally different
regime they would bring, would probably not be
realised until the -10 m step was reached.

6.9 It is clear that the geometry of the
environment has greatly influenced the evolution
and properties of Chesil and the Fleet and its
sedimentary environment but as always, it is the
deposits which ultimately provide the evidence.

7. The deposits of Portland Harbour - transects
G to M of Figure 2 and Section X - X of Figure 1

7.1 The CEGB boreholes in Portland
Harbour reveal three distinct sediments which point
to mutually exclusive conditions of deposition. They
are a bottom deposit of silty clay or clayey silt
sometimes ‘organic’, and rarely peat; a middle
deposit almost entirely of sands with infrequent silt;
a top deposit of sands, gravels and cobbles.

7.2 The records are considered sufficiently
consistent to construct these idealised sections but
must be interpreted with appropriate caution. A
detailed interpretation must await another paper but
the following discussion points are offered.



7.3 None of these deposits appears to have
been exposed to the dominant south west storm
waves (but see below 7.7). It is therefore likely that
Chesil was a continuous barrier here from an early
period to the present day.

7.4 These deposits must therefore have come
from the east (with the restrictions already mentioned
in 6.7 and 6.8) or from land drainage or both.

7.5 With the Chesil forming a barrier, the
Portland Basin and the Fleet are deep enough to have
been flooded from West Bay (through the beach) and
from land drainage. This would form a non-tidal
lagoon with peculiar physical and biotic
characteristics which might be indicated in the

bottom sediments.

7.6 The characteristics of such a lagoon and
sediments would change dramatically once access to
the tidal regime and sediments of Weymouth Bay
was gained (see 6.8) and this may be seen in
particular sediments.

7.7 Considering particular deposits, a sample
of the silty clays taken immediately under Chesil
(borehole 79) suggests a pre-Chesil date, possibly
periglacial or earlier. The beach appears to have
over-run part of these clays which means the whole
deposit might pre-date Chesil in which case it would
replace the Kimmeridge Clay as the basal surface in
the evolution of the beach. On the other hand, peat
sections have been found in these clays which might
prove a more recent origin. Perhaps two episodes
may be represented here.

7.8 The middle sand deposits appear neither
to have been over-run by Chesil nor have themselves
over-run Chesil. Also they consistently thicken
towards the beach. Both point to a contemporaneous
development with the beach. It also suggests Chesil
may not have advanced here very much since its
formation. Other evidence also supports the rapid
growth of Chesil possibly more or less in situ in this area.

7.9 In marked contrast, the upper section of
cobbles, sand and gravel is similar to present day
deposition from Weymouth Bay culminating with
the Portland Beach tombolo. This change could be
associated with access to the Weymouth Bay seas
once the -10 m step had been reached. The general
absence of cobbles and gravel in the sands beneath
(7.8) is thus emphasised and requires more
discussion than can be given here - wind provenance
is possible but there are objections.

8. The Fleet sediments

In conclusion, the Fleet sediments from the
first corings have produced evidence of a detailed
stratigraphy, rich in organic and dateable content. It
is hoped the major study of these sediments being
undertaken by Coombe (see Chapter 6 in this
volume), based on an extensive coring of the Fleet,
will be able to fill in the several parts of the story.
His work is drawing on a wealth of specialities both
in the group and outside, as the scientific importance
of this site becomes more widely recognised
nationally and internationally.
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Landform features related to pre-Chesil environment

Figure 1
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Figure 2 Transects based on CEGB Borehole records (Note: transects idealised between boreholes)

Bedrock Oxford Clay

Bedrock Kimmeridge Clay

Bedrock Kimmeridge Clay

]
—_



