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QN: articles

A PRELIMINARY REPORT ON THE STRATIGRAPHY OF THE LOWER
THAMES VALLEY

P L Gibbard, C A Whiteman and D R Bridgland

The Lower Thames Valley extends from central London downstream to Tilbury (Fig. 1). It is therefore
intermediate between the Middle Thames region to the west, and southeast Essex to the east. This area
contains a suite of fluvial and estuarine deposits that have been exposed in a vast number of localites.
Many of the sites known have been studied in great detail, since they include abundant evidence of both
palaeontological and archaeological importance. In spite of this abundance the interrelation of se-
quences has until now been poorly understood and this has given rise to controversies that have in-
fluenced thinking on the Pleistocene sequence in the country as a whole. In order to unravel the com-
plexities of this area and to establish the answer to the controversy, a project has been undertaken, a
summary of the results of which are presented here, Full details will be fully published elsewhere later.

Previous regional research on the Lower Thames Valley has been rather limited. Following pioneer
studies by Hinton and Kennard (1900, 1901), the most detailed work to date was that by the Geological
Survey (Dewey, Bromehead and Dines, 1924; Dines and Edmunds, 1925). These workers extended the
now famous series of terraces (Boyn Hill, Taplow and, Floodplain) from the Middle Thames into this
area. This sequence was still accepted as the standard until recently, and formed the basis of the syn-
thesis of Wooldridge and Linton (1955}, in spite of the more complex succession developed by King and
Qakley (1936).

Detailed work upstream in the Middle Thames region has shown that 2 more complex sequence with
additional aggradations occurs (Hare, 1947; Gibbard, 1985). With this and the detailed single site
descriptions in mind, a thorough investigation of the region has been undertaken using litho- and
biostratigraphical methods (e.g. section logging, pataeocurrent determination, clast lithological
analysis, palacontological analysis, etc.) to establish both areal and temporal relationships of the ag-
gradations. The individual aggradational units recognised have been defined, as in previous recent
work, following the recommendations of the International Stratigraphic Guide (Hedberg, 1976).

Stratigraphy

The following aggradational units of member status have been recognised (in chronological order). The
original definition of previously used unit terms is given, where necessary. The positions of type
localities are shown in Fig, 1

(2) High level gravels and Hornchurch Till.

(b) Dartford Heath Gravel (Gibbard, 1979).

(¢) Swanscombe deposits.

(d) Orsett Heath Gravel (Bridgland, 1983).

(e) Corbets Tey Gravel (Gibbard, 1985).

(f) Mucking Gravel (Bridgland, 1983).

{g) Aveley/West Thurrock/Crayford Silts and Sands, etc.
(h) West Thurrock Gravel.

(i) East Tilbury Marshes Gravel (Bridgland, 1983).
(i) Shepperton Gravel (Gibbard, 1985).

(k) Tilbury Alluvium.

(a) High level gravels and Hornchurch Till

At several places in the area gravels and sands cap interfluves at relatively high levels, well above
altitudes reached by local Thames deposits. These gravels are best developed in the Epping Forest area,
on the interfluve between the rivers Lea and Roding, but are also present at Chigwell, east of the
Roding. They are lithologically distinct from Thames gravels by their lack of quartz, quartzite and
other elements of northern origin. They appear to comprise materials derived from south of the present
Thames, including rare Lower Greensand chert. Their disposition, lithology and similarity to deposits




south of the river associated with the River Wandle suggest that the gravels may record a pre-Lower
Thames southbank tributary flowing northwestwards to the pre-diversion Thames in Essex. It is pro-
posed to term these gravels the Epping Forest Formation (type locality: TQ 405 935).

Despite repeated attempts it has not been possible to unequivocally establish the relationship of the
early gravels to the 1ill sheet in the region. According to Dines et a/. (1924) the till overlies these gravels
and indeed laminated clays occur between the 1ill and the gravels at Loughton and Chigwell. If this is
correct then damming of the northeastward flowing stream would be indicated, paralleling events
known to have occurred farther west at St Albans and Finchley.

High level gravels of southern origin also occur on high ground beneath Darenth Wood, adjacent to
the modern valley of the River Darent. They may record a pre-Lower Thames equivalent of this
stream, and are termed Darenth Wood Gravel (type section: TQ 572 718).

The occurrence of till as disconnected patches broadly north of the Lower Thames Valley is
demonstrated by the geological map Romford (sheet 257). However, the classic discovery of till
underlying Thames gravels at Hornchurch (TQ 547 874) is now universatly known (cf. Wooldridge and
Linton, 1955). Re-excavation of the railway cutting sections in 1982 confirmed Holmes (1892) earlier
observations, the till being overlain here by Orsett Heath Gravel. This till has been correlated with the
Newney Green Member of the Lowestoft Formation in the Chelmsford area (Whiteman, 1987; Allen,
Cheshire and Whiteman, in press).

(b) Dartford Heath Gravel

Following previous suggestions, Gibbard (1979) agreed that the gravels underlying Dartford Heath
(type section: TQ 514 736) were the highest and therefore the oldest Thames deposits present in the
area. These he equated with the late Anglian Black Park Gravel upstream. The Dartford Heath unit is
distinct altitudinally from the deposits at Swanscombe, which it predates. An equivalent outlier of this
member has been identified in the area around the Orsett Cock on the Essex side of the river. These and
all the subsequent Thames gravels in the area comprise over 90% flint, with low frequencies of quartz,
quartzite and Greensand chert. This and all younger members (b—k) are assigned to the Lower Thames
Valley Formation.

(c) Swanscombe deposits

The complex of deposits in the Swanscombe area has been the subject of numerous studies, the most re-
cent of which by Bridgland er a/. (1985) concluded that the sequence comprised: Barnfield Upper
Loam, a solifluction deposit capping the sections; Barnfield Middle and Upper Gravel, a fining upward
fluvial sequence deposited under a cold climate; Barnfield Lower Loam, a channel infill to overbank
sediment deposited during the first half of the Hoxnian Stage (a fossil soil developed on the upper sur-
face of the Lower Loam was identified by Kemp, 1985); and Barnfield Lower Gravel, a fluvial deposit
of cold climate character at the base and temperate character at the top. Local variation from pit to pit
in the area reflects local facies changes from flow channel to marginal subenvironments.

(d) Orsett Heath Gravel

The extensive spread of gravels that underlie Orsett Heath (type section: TQ 668 803) at a level of
4-5 m below that at the Orsett Cock (see above) have been defined as the next youngest unit. The
gravels exhibit braided river facies associations and are of cold climate origin. They can be traced
upstream to Swanscombe where they abut, and therefore post-date, the Swanscombe Barnfield deposits
described above. Further upstream they occur in the substantial meander {¢f Wiseman, 1978;
Bridgland, 1988) at South Ockendon and Aveley. At Hornchurch they rest directly on the Hornchurch
‘Till. The deposits can then be followed into central London (Islington). Altitudinal relationships un-
equivocally demonstrate that this member is the downstream equivalent of the Boyn Hill Gravel of the
Middle Thames (Gibbard, 1985). The same author previously named the Orsett Heath Member the
Fairlop Gravel. It is now clear that the latter refers to Lea/Thames gravel of Corbets Tey Gravel age.




(e) Corbets Tey Gravel
The next lowest member is the Corbets Tey Gravel (type section: TQ 570 844) and is the equivalent of
deposits mapped as ‘Taplow’ by the Geological Survey (sheets 257, 271). The unit can be followed
throughout the area, and is extremely well-developed in the Wapstead-Havering-Ockendon area, where
a very wide spread fills the substantial meander north of the Purfleer Chalk ridge. The gravel can also
be found as minor remnants at East Tilbury. A higher subfacet of this unit occurs in the Wanstead-
Redbridge area and appears to represent contemporary extensive deposition in the Lea-Roding-Thames
confluence zone. Indeed a Lea Valley equivalent of this unit occurs at Stamford Hill (NE London). The
Corbets Tey Member has also locally yielded a variety of Palaeolithic artefacts from sites such as Thur-
rock and Purfleet (Botany Pit) (Wymer, 1985).

This unit is the downstream equivalent of the Lynch Hill Gravel, on the basis of downstream
gradient and stratigraphical position.

(H Mucking Gravel

The next lowest spread can again be followed from Central London downstream to Mucking, near
Tilbury (type section: TQ 689 815), where it occurs at a height of ¢.10~12 m OD. This unit is the first
which by-passes the Ockendon meander, following a direct course from Rainham to Aveley. Having
been abandoned by the Thames, the meander seems to have been occupied by a remnant stream, the
proto-Mar Dyke, which cut a wide channel through the earlier deposits. This channel has subsequently
been infilled and partially dissected. The Mucking Member is present in the Crayford and Gravesend
areas and also underlies much of the City of London and the district immediately to the north. The lat-
ter comprises a large triangular gravel spread formed at the Thames-Lea confluence.

Throughout much of the area this and subsequent units are poorly exposed.

(g) Ipswichian deposits (Aveley/West Thurrock Silts and Sands)

A complex of sites in the Lower Thames area have yielded a range of palacontological and sedimentary
evidence for interglacial conditions. The localities include Peckham (Beck, unpublished), Aveley (West,
1969), Grays, West Thurrock and Crayford, all of which appear to be of Ipswichian age. The deep
channel of the proto-Mar Dyke in the Ockendon meander also contains thick interglacial accumulations
at Upminster, North Ockendon, Belhus Park and Purfleet. Similar tributary aggradations occur at -
ford (in reality a complex of sites of different ages) in the Roding-Seven Kings Water valleys, Northfleet
in the Endbourne valley, Hackney Downs and Highbury in the Lea-Hackney Brook valleys.

There has been much written and discussed about the possibilty that some of these localities may
represent additional events as yet unrecognised in the British Pleistocene succession (e.g. Sutcliffe,
1975; Bowen, 1987). This is a consequence of the altitudinal distribution and palacontological
assemblage variation between individual sites assigned to the Ipswichian Stage. One of the aims of this
research project was therefore to attempt to clarify local unit relationships to elucidate the problem.
There is certainly a possibility that sites containing similar fossil assemblages might represent more
than one event, as suggested by critics of palynologically-based biostratigraphy. For this reason some se-
quences may yet prove to represent hitherto unproven additional events. It is however, worth noting
that very few of the sites studied in the Lower Thames had been fitted into any regional geological
scheme for the area, making additional ‘stage’ claims of little merit. The best attempt at a synthesis of
the evidence was that by Hollin (1977), who attempted to explain the evidence for high sea level during
the interglacial stages.

It seems most likely however, that most, if not all of these sequences do indeed represent the Ipswichian
Stage, the complexity and impact of which has not been previously fully appreciated. This conclusion is
based on the palaeontology as a whole, the stratigraphical position and relationship to the
palaeogeography of all the sites in the area. The abundance of such sites may have arisen as a conse-
quence of widespread infill of the Lower Thames valley system by fine sediments during substantial
contemporary eustatic sea level rise possibly to about 10 m OD. Beyond the influence of saline water in-

3



flux, freshwater sediments accumulated. On the basis of the fossil evidence assembled, this accumula-
tion appears to have continued at least in the Thames Valley itself, until very late in the stage and
possibly into the early Devensian to judge from the sequences at Crayford and West Thurrock.

(h) West Thurrock Gravel

Following a period of downcutting gravel and sand of characteristic braided river character was
deposited at West Thurrock (type section: TQ 597 779). Here the gravels abut the temperate stage
estuarine sediments and form an aggradational unit that is altitudinally distinct from other members in
the area. Equivalent aggradations may be present at Crayford—Erith and upstream in the East London
area. It is not certain precisely how this unit relates to those upstream. However, it occurs in the same
stratigraphical position as the Reading Town Gravel of the Middle Thames of which it could be the
correlative. On this basis it may be of broadly early Devensian age.

(i) East Tilbury Marshes Gravel

In the area east of Tilbury gravel quarrying in the Thames’ floodplain at 0—1 m OD has shown that a
unit of gravel and sands disposed into braided river type facies occurs (type section: TQ 688 784). The
unit can be traced as remnants upstream where it underlies much of inner south London, such as
Southwark, Camberwell, New Cross and Greenwich. In this area it is continuous with the Middle
Thames’ Kempton Park Gravel, that is known to be of Middle Devensian age. The unit also has
tributary remnants in the Lea valley, but possibly also in the Roding.

(j) Shepperton Gravel

This final gravel and sand member has not been seen at exposure or sampled since it underlies the
modern vailey continuously throughout the region. Tributary equivalents have also been found and
studied particularly that in the Darent valley. Here the deposits comprise gravels and sands showing
facies in every respect similar to those of older members and therefore of similar origin. The
stratigraphical position of this Lower Thames gravel member, underlying Flandrian Stage alluvial
sediments in the valley bottom, strongly suggests that it is the lateral equivalent of the Late Devensian
Shepperton Gravel of the Middle Thames.

(k) Tilbury Alluvium

The Flandrian sediments of the Lower Thames valley were not part of this research project, since they
have been studied in detail and published recently by Devoy (1979). They record the interaction of
fresh and saline estuarine sedimentation initiated by the Flandrian eustatic sea level rise that drowned
the valley.

Conclusions

This study has demonstrated the complexity of the sequence represented in the Lower Thames region,
particularly that resulting from sedimentation from initiation of the valley in the late Anglian up to the
Flandrian Stage. Through this it is now possible to link the sequences in the Middle Thames with that
in eastern Essex (Table 1), north Kent and ultimately the southern North Sea. It has also provided im-
portant new palaeontological records from several new sites, and further increased precision in the re-
lationship of Palaeolithic archaeology to the geological succession.
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Table 1 Proposed correlation of Lower Thames units with those in neighbouring parts

of the Thames Valley.

Middle Thames Lower Thames East Essex Stage
(Gibbard, 1985) (this work) (Bridgland, 1983, 1988)
Staines Alluvial Tilbury Alluvium! alluvium Flandrian
Deposits
Shepperton Gravel Shepperton Gravel (offshore) Lare
Kempton Park Gravel  East Tilbury Marshes  (offshore) Middle Devensian

Gravel
Reading Town Gravel =~ West Thurrock Gravel ? Early
Trafalgar Square Aveley/West Thurrock/ Ipswichian
deposits Crayford Silts and

Sands
Spring Gardens Gravel ?Sandy Lane Sand 2 ?lare
Taplow Gravel Mucking Gravel Barling/Dammer Wick

Gravel

Lynch Hill Gravel Corbets Tey Gravel Rochford Gravel Wolstonian
Boyn Hill Gravel Orsert Heath Gravel Southchurch/

Barnfield Middle Gravel Asheldham Gravel Zearly
—— Barnfield Lower Loam

Barnfield Lower Gravel ~Clacton Channel ,

sediments etc Hoxnian

Black Park Gravel Darford Heath Gravel 2 late
———————————— initiation of Lower SEE L Anglian

pre-diversion members

Thames valley

Epping Forest
Formation etc.

pre-Thames Medway
members

1 Deyov (1979)
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A LAST ICE AGE MOLLUSC FAUNA FROM CHESSELLS,
GLOUCESTERSHIRE

P F Whitehead

The purpose of this note is to record briefly further biotic evidence from the Cotswold limestone
gravels, which form sometimes isolated patches dissected by the scarp and dip streams. Richardson and
Sandford (1960) accorded these gravels a pre-last ice-age date, whilst Brown et al (1980) refuted this and
claimed a last ice-age date for them. I regard the latter view as being undoubtedly correct; furthermore,
that view is also supported by a 14C date (Whitehead, 1979).

The Sections at Chessells

On October 14th 1981 I noted a hydraulic excavator undertaking reclamation work at Chessells at SP
183 234 in a gravel pit to the south of the Fosse Way.

A generalised section (I have a detailed photographic record) was composed entirely of roughly
bedded to unbedded subrounded coarse Oolitic Limestone gravel, cryoturbated near its surface at
136 m OD. At my request the excavator cut a trial pit 6.5 m deep, without revealing any variation in the
basic composition of the gravels. Distributed throughout the depth of the gravels were a number of beds
and lenses of fine striped silts, (so-called “loess-loams’), fine sands and clays, sometimes with fer-
ruginous mottling, and bearing shells of molluscs.

A fragment of bone of an Elephantid was picked out of the gravels, at a depth of 6.0 m.

The Mollusc Fauna

Two samples of mollusc-bearing sediment were removed for study.

Sample A
5.62 kg fine orange sand in clayey matrix from lens up to 29 cm thick, 3.5 m from surface of gravels.

Sample B
1.92 kg cream/buff silt with some sand grains (quartzose} from lens up to 8 cm thick, 2.6 m from surface
of gravels.

Wet sieving of the sediment through a 250 micron sieve was undertaken during July 1987 and the
following taxa was recorded.

A %o B %
Lymnaea tuncatula (Miiller) 1 0.2 3 0.4
Succinea oblonga Draparnaud var
elongata Sandberger 354 85.4 38 5.7
Pupilla muscorum {Linné) 55 13.2 459 69.7
Deroceras spp. - — 41 6.2
Trichia hispida (Linné) - — 119 18.0
Pisidium casertanum (Poli) 1 0.2 — -
Pisidium nitidum Jenyns 4 1.0 - -

415 660

Climate, Environment and Habitat

There are no taxa that are indicative of climate. The absence of cold stenotherms may have significance
only at the level of microclimate. The fauna is species-poor and is likely to be entirely characteristic of
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specialised environmental conditions. The silts and clays from which the molluscs were collected are
the end products of weathered rock which accumulated in shallow depressions in the gravels and were
entirely devoid of organic matter; frequently they were short-lived, and would doubtless have been
overrun by the mass-movement of sediment in a periglacial environment.

The variation in frequency of species in the two samples may have no significance viewed against
dynamically changing conditions within an unstable mass of gravel. The habitat almost certainly has no
modern analogue in Britain today, and is probably a feature of cold climates (see Sparks, 1957, p.157),
having occurred frequently during the last ice-age in the limestone gravels of the Main Terrace of the
Worcestershire Carrant Brook (Whitehead, unpub.). )

S. oblonga elongata is 2 hygrophilous mollusc tolerant of generally exposed environments, often bury-
ing itself in mud, and the species is now very localised in Britain. It is the same as what has in the past
been called Oxyloma pfeifferi (Rossmassler) var. schumacheri Andreae, an evidently undescribed form. It
is frequently a feature of habitats colonised by few species of invertebrates, that these colonists are able
to reproduce rapidly to take advantage of favourable conditions. Thus in Sample A and Sample B, 81%
and 71% respectively of the Succinea were immature, 42% and 63% of the Pupilla were immature, and
in Sample B, 77% of the Trichia were immature.

Both Pisidium casertanum and P. nitidum are evidently eurytopic and eurythermic species.

That this fauna is characteristic of a strict environmental regime is witnessed by reference to that
described by Brown et al from the correlating gravels at Bury Barn, which mirrors the Chessells fauna
convincingly.
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QN field report

Field excursion and symposium report.

LATE QUATERNARY SEA LEVELS AND CRUSTAL DEFORMATION,
SCOTLAND

September 9-15, 1988

INQUA Subcommission on Shorelines of N W Europe. Leaders, Drs A G Dawson and
D G Suthertand and Professor D E Smith

For a novice in matters of the Scottish Quaternary, for whom the periglacial deposits and interglacial
raised beaches of the South of England and Wales provide the norm, the contrast provided by this ex-
cursion was a thrilling experience. There is no analogy nearer than Norway and Canada.

To set the scene: Associated with the melting of the Devensian ice, isostatic uplift over much of
Scotland, centred on Rannoch Moor, exceeded the regional eustatic rise of sea level that submerged the
southern shores of our island, bringing above sea level a series of isostatically tilted shore line features
which have no equivalent farther south, where their continuations pass below present sea level.
Chronologically, also, there is a great difference. Whereas, in the south, raised shoreline and marine
deposits have dates of hundreds of thousands or a few million years, back to the Pliocene, the Scottish
part of the story, as seen during the excursion, covers only the last 20 000 years. The freshness of the
raised beaches, the old sea cliffs with their many caves, of the raised estuarine deposits of the Firth of
Forth, known as ‘carse’ and of the morainic and outwash deposits, could lead one to believe that it was
only yesterday that glaciers covered the land, that waves reached pebble-footed cliffs now many metres
above the sea, and when whales and seals (as shown by the fossil evidence) could swim up the Firth of
Forth far west of Stirling. That the last glacial advance in the area (the Loch Lomond readvance,
Younger Dryas, c.11~10 000 years BP) was less extensive than the Devensian maximum that preceded
it, provides rich scope, from the evidence of wave-cut cliffs in till and of marine deposits overlain by
glacial or glacifluvial deposits, of reconstructing a more detailed chronology than would be possible in a
uniformly glaciated area.

Our leaders were each specialists in different parts of the area of the excursion, David Smith in the
carse area in the upper part of the Firth of Forth, Donald Sutherland in the S W Highlands, and
Alastair Dawson in the islands of Islay and Jura, the sheltered estuary of the first mentioned area con-
trasting strikingly with the rocky coastline of the islands.

For the purpose of describing the excursion the climatic and sea level sequence of the area is
simplified as follows:

1 Maximum Devensian ice advance, 20—18 000 years BP covering most of the area; Perth Stage;
raised rock platforms of the Inner Hebrides; deglaciation by about 12 000 years BP.

2 Late glacial interstadial, glacier free.

3 Loch Lomond readvance (Younger Dryas), Mainland only. Main Rock Platform, C.11-10 000
years BP,

4 Main Postglacial shoreline {carse) ¢.8300—6500 years BP. Shoreline progressively lower.
5 Present day sea level, machair formation on western side of Islay.

DIARY

Saturday, September 10th, Leader: David Smith
Near Callander, Perth Stage moraine deposits.

Inchie, Lake of Menteith; End moraine zone deposits of Loch Lomond readvance overlying shelly
marine clays with radiocarbon date of 11 800 * 170 years.
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Carse. Broad level expanse of estuarine deposits, post-dating Loch Lomond readvance, Holocene.
Peats and clays in cores and in river bank and drainage ditch sections. Many records of remains of
whales and seals, especially from 19th century.

Flanders Moss (bog).

Sunday, September 11th Symposium at the University of Stirling

D E Smith (UK) Introduction

K Amundsen (Norway) Late Weichselian relative sea levels in § W Norway.

S Jennings (UK) The rate of relative sea level rise in E Sussex during the Holocene.

H Granja and G § de Carvatho (Portugal) Quaternary sea-level changes in N W Portugal.

C Firth (UK) Isostatic depression during the Loch Lomond Stadial—evidence from the Inner
Moray Firth.

G Linke (W Germany) Dimension and velocity of the tectonic movement during the Quaternary in
the Cuxhaven area, southern North Sea coast.

K S Peterson {Denmark) Holocene coastal development reflecting sea level rise and isostatic move-
ment in N W Jutland, Denmark.

M Fronen (Finland) Last interglacial, interstadial and post-glacial sea levels in Eastern
Fennoscandia.

S Bjork (Sweden) Shore displacement curves in southern Sweden.
C Freden (Sweden) Swedish shore lines.

Monday, September 12th Lochgilphead— Crinan area, Leader: Donald Sutherland

Peacock’s Clyde Beds deposit at Lochgilphead. Till overlain by a shelly marine deposit with a
radiocarbon date of 12 100 years in its upper part.

The Ford-Kilmartin Valley with river and marine terraces; kestle holes in deposits of Loch Lomond
readvance.

Moine Mhor. A broad west coast embayment with Lateglacial and Holocene marine, estuarine and
fluvial deposits reminiscent of the Firth of Forth carse. Fortified island hill called Dunadd provides
a magnificent view of the flatness of this area. Marine shells in river bank section.

Tuesday, September 13th Leaders: Alastair Dawson and Doug Benn
Island of Islay '

View from Borichil Mor near Bridgend. Hummocky moraine, earlier than Loch Lomond re-
advance, (which did not extend to Islay).

Machir Bay, W Islay, High-level (up to 80 m OD) glaciomarine sediments of Devensian age.

Kilchiaran, W Islay. Striated bedrock and low-level glaciomarine sediments. Visit 10 Bowmore
whisky distillery.

Wednesday, September 14th Leader: Alastair Dawson
Island of Jura.

Expedition by boat from Port Askaig (Islay) along the south west coast of Jura to Loch Tarbert, landing
firstly near Rubh’an t-Szilein on the north shore {where five red deer hinds looked briefly down from
the cliff top above the Main Rock Platform, before running away); then near Glenbatrick on the south
shore.

This was a very special occasion indeed. The old shore lines of this part of the coastline, so familiar
from student reading of Holmes® Physical Geology and yet so inaccessible, are spectacular almost beyond
belief. Following the structures from the sea, active present day beaches merge into raised pebbly
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deposits of the Main Postglacial Shoreline, behind which is a discontinuous clitt line with many old sea
caves {the Main Rock Platform), capped at about 30-35m by the High Platform, with extensive
spreads of cobbles, remarkably still unvegetated except for some lichen growth on their upper surfaces,
This backed by a higher cliff.

The great width of the Main Rock Platform, supposed to have formed in less than a thousand years
during the Younger Dryas, was a topic of lively discussion. If this had developed so quickly, why had so
little material faflen onto the High Platform beach from the earlier cliff behind? On the other hand, if
the Main Rock Platform had been re-exposed from an earlier transgression, how had the Tertiary dykes
which form such prominent ridges upon it survived so well?

The sea caves (of which the leader knows over 90) proved to be of unexpected palacontological
interest—not that they contained any fossils but through the analogy to palaeontological processes that
the deer and goat bones accumulating in them at the present day provide. The largest cave has a wall
across its entrance and great quantities of ungulate dung on the floor behind. In another were the
skeletons of three red deer and two goats that had apparently died while sheltering there. Some of the
bones had been chewed by red deer to show the forked ends so characteristic of deer-chewed bones.
There is a record in a German publication of bones like this excavated from a Pleistocene deposit in a
cave in Crete being attributed to the ‘osteokeratic culture’ of Palaeolithic Man! I would like to return to
record this Jura analogy in greater detail in the future.

One last remarkable feature was observed from the boat on the return journey to Port Askaig. This is
the ridge of boulders known as Sgriob Caillich-—the Witches’ Slide. It is a Devensian medial moraine
from Beinn an Oir, one of the Paps of Jura.

In conclusion, grateful thanks from all the party to the organisers for a very special field excursion.

Copies of the excellently produced field guide (which, among other data, includes discussion of the
possible processes of formation of the Main Rock Platform) are still available, price £4.00 + postage
from Dr A Dawson, Department of Geography, Coventry Polytechnic, Priory Street, Coventry CV1
5FB.

Antony Sutcliffe
British Museum (Natural History)






































































































