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1 Geological sefting

The bedrock geology of the East Leake district consists of Triassic and Jurassic strata which are
partially covered by Quatemary Superficial Deposits (Figures 1, 2).

The Mercia Mudstone Group, of Triassic age, underlies the low-lying ground along Kingston Brook
and the lower valley sides but is is poorly exposed. The strata, which include locally thick gypsum
seams, were deposited in an arid, hot desert environment, often characterised by dunes, and saline
lakes. Clayey soils derived from the weathering of the predominant mudstone lithology are typical.

Continental deposition was brought to a close by a marine transgression in Late Triassic times. The
grey mudstones and siltstones of the Penarth Group mark this change in environment. Marine
deposition persisted throughout the Lower Jurassic when hard grey flaggy limestones and
intercalated mudstones of the Lias Group were deposited. These rocks are the youngest in the
district forming cappings on the the steep-sided plateaux to the north and east of the village.

The bedrock is concealed by a variety of unconsolidated Quatemary deposits (Figure 2). The most
extensive are of glacial origin, formed when ice sheets advanced across the district in Anglian times
(about 500 000 years ago). The stiff stony clays (historically known as Boulder Clay) and associated
glacial sand and gravel are a record of this event.

During ice retreat, meltwaters flowing from the ice margin initiated a drainage system that has
evolved from Anglian times to the present day through successive stages of erosion and deposition.
This period is represented by the flights of terraces found along the main river valleys, and most
recently by the the modem river alluvium.

Slope-wasting processes that have continued since Anglian times to the present day have a resulted
in a range of ill-sorted deposits mainly located at the foot of the steeper slopes and in hollows. These
are grouped under the general term of head.

2 Bedrock details

Although natural exposures are rare, some idea of the nature and distribution of the underlying
geology can be gleaned by observing the landforms and rock and soil debris thrown out by
ploughing. Footpaths and byways that lead onto the West Leake Hills pass upwards through the
geological sequence and can often give clues to the underlying geology.

The Gunthorpe Formation is the oldest unit of the Mercia Mudstone Group present in the district; the
main outcrops lie outside the area covered by this report. The river cliffs below Clifton village provide
good exposures of the top of the member [542 350] (Plate 1).

The Branscombe Mudstone Formation has the widest outcrop in the district, and comprises red-
brown mudstone and siltstone with abundant gypsum as veinlets and nodules. The large blocks of
gypsum placed at various localities in East Leake (frontispiece) are a testimony to the long history of
gypsum mining that has been a feature of the area for over a hundred years. The gypsum is
exploited in two important seams: the Tutbury Gypsum, up to 5 m thick, and the Newark Gypsum
comprising several thinseams within about 10 m of beds. Modern workings extend over a large area
to the east of the village beneath a rock cover generally exceeding 40 m (Camey, 1999).
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Figure 1. Bedrock Geology contains British Geological Survey materials © NERC 2013
contains Ordnance Survey data © Crown copyright and database right 2013
Period Rock units Approx. Age
Thickness  (million
(m) years)
Jurassic Lias Scunthorpe Mudstone Formation
Group undivided
Scunthorpe Mudstone Formation 22 145
Bamby Member
Scunthorpe Mudstone Formation 10 206
Bamstone Member
Upper Penarth Lilstock Formation 04
L Grove Cotham Member
Westbury Formation 4-5 204
Mercia Blue Anchor Formation 3-10
Mudstone
S Branscombe Mudstone Formation with 2870
. seams of gypsum (N= Newark Gypsum)
Edwalton Member (only present atdepth)  35-50
Middle Gunthorpe Member
Triassic
246
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Plate 2. Distinctive grey-green soils derived from the Blue Anchor Formation mark the top of the
Mercia Mudstone Group. Wossack Lane Bridleway [528 282], north of West Leake.
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The Blue Anchor Formation is the youngest division of the Mercia Mudstone Group. Its distinctive
green mudstones give rise to a marked colour change in the soils, which allow its outcrop to be
mapped with confidence at the base of the escarpment around the West Leake Hills (Plate 2).

The Penarth Group underlies the lower parts of the escarpment to the north of the village but is
poorty exposed. The lowest subdivision, the Westbury Formation, represents the early deposits of
a widespread marine transgression that laid down dark grey, fissile mudstones with thin beds of
sandstone and limestone. The ‘Rhaetic Bone Bed' just above the base of the formation is well known
in other districts where it has yielded fish remains, teeth and scales.

Passing up the sequence into the Jurassic Lias Group, thin beds of fine-grained limestone and shelly
limestone in the Bamstone Member form more resistant bands towards the top of the escarpment.
Their presence is evident from the large blocks scattered across the surface of the fields on the
footpath past Fox Hill Farm [541 269] and in the fields bordering Stocking Lane, above Rushcliffe
Golf Course [546 277].

Jurassic limestone was used in the past both for making cement and as a building stone. In the
village, a significant part of St Mary’s Church is composed of Jurassic limestone (Plate 3).

Plate 3. Above: St Mary’s Church,

Right: Jurassic limestone used in
construction of the church tower,



3 Quaternary Superficial Deposits

Glacial deposits

Spreads of heterogeneous stony and sandy clay (till) cap the higher ground, notably to the south of
the village. These deposits were laid down during a glaciation that commenced some 478 000 years
ago when ice streams advanced into the region, first from the north-west and then slightly later from
the east. The tills are closely associated with deposits of unconsolidated sand and gravel and, less
commonly, laminated clays laid down in ice-ponded lakes.

Drilling on the sand and gravel outcrops on the higher ground to the east of Castle Hill has
demonstrated that these deposits form part of the infill to a system of palaeovalleys eroded into the
bedrock by meltwaters flowing beneath, or discharging from, the margins of the ice sheets. At the
East Leake Quarry, these deposits are currently being worked for aggregate. (Plates 4, 5).

River Terrace Deposits

Flights of River Terraces found along Kingston Brook are correlated with named terraces in the River
Soar and Trent catchments. The highest terrace at 51 m OD s tentatively correlated with the Birstall
Terrace of adjoining districts and has been assigned an age of 195 000- 128 000 .BP

The Syston Sand and Gravel is the most extensive of the terrace deposits and is well preserved on
both sides of Kingston Brook where its base lies at 46-47m OD. The deposits give rise to sandy soils
with a large proportion of quartz pebbles and subordinate flint (Plate 5).

Head

Head deposits include surface hillwash and older poorly sorted near-surface bedrock or stratified
material that has become mobilised during repeated episodes of freezing and thawing under
permafrost conditions. The deposits are located on steeper slopes and in the floors of minor tributary
valleys.

Lacustrine Deposits

These flat-lying deposits floor shallow depressions as mapped in the north of the area towards
Gotham Moor. They give rise to dark grey or black humid soils containing shell fragments.

Alluvium

The alluvium at surface is an overbank silty clay deposit (Plates 3, 4) formed during periods of
flooding. Channel-fill sands and gravels are likely to be present at lower levels in the deposit.
Meadow Park is almost entirely confined within the floodplain of Kingston Brook.
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Figure 2. Quatemary Superficial Deposits  contains British Geological Survey materials© NE RC 2013;
contains Ordnance Survey data © Crown copyright and database right 2013

Deposit

Head

Alluvium

Lacustrine Deposits
RIVER TERRACE DEPOSITS

Syston Member

Birstall Member
GLACIAL DEPCSITS

Glaciofluvial Deposits

Glaciolacustrine
Deposits

Glacial Till: Oadby Till
Glacial Till:
Thrussington Till

Superficial deposits thin
or absent

Lithology
Red brown silty sandy clay with rock fragments

Clayey silt on gravel
Dark grey and black shell-rich clay with silt layers

Sand and gravel

Sand and gravel

Brown to red-brown sand and gravel

Grey-brown laminated clay and silt
Grey to brown silty clay with flint, chalk and
Jurassic rock fragments

Reddish brown to grey sandy clay with Triaassic
and Carboniferous rock fragments

Approximate age of
commencement in years BP

10000

26000
195000

478000



Plate 4. Glaciofluvial sand and gravel, East
Leake Quarry.

Top: working face

Middle: bedforms showing variation in grade
and sorting

Bottom: reinstatement and planting following
mineral extraction



Plate 5 The Syston Terrace, East Leake. The contrast between the gravelly soils of the Syston
Terrace (foreground feature) and the more clayey topsoil of the alluvium (in the dip) is well displayed
in the ploughed fields crossed by the public footpath from the West Leake Road [547 264].4

Plate 6 Section in alluvium exposed in the Plate 7 Alluvium - after a long hot summer
bank of Kingston Brook
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4 Soils

It is not my intention to discuss the soils of the district. However, for those with an interest in this topic,
there are a number of soil property datasets which can be downloaded from the web or accessed
through a smartphone app. The datasets have been combined from a variety of sources and contain
varying levels of detail at different spatial resolutions. They include:

» Nerc's Soil Portal Map Viewer hitp://ww.bgs.ac.uk/nercsoilportal/ (Plate 8)
» Smartphone app my Soil : link at_http://www.bgs.ac.uk/nercsoilportal/

©NERC 2013
Plate 8 Screenshots from NERC'’s Soil Portal viewer

5 Further reading

Camey, J N, 1999. Geology of the East Leake and Rempstone areas 1:10 000 sheets SK52SE and
SK52NE, Part of 1 50 000 sheet 142 (Melton Mowbray) - reference copy in East Leake library

Camey, J N, Ambrose, K, and Brandon, A. 2002. Geology of the Melton Mowbray district - a brief
explanation of the geological map. Sheet explanation of the British Geological Survey. 1:50 000
Sheet 142 Melton Mowbray. ( England and Wales).

On-line geological map of Britain, available to view or download: www.bgs.ac.uk/discoveringGeology/
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