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The Development of the Bunter Sandstone Region of Nottinghamshire.
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1.

(1) The Bunter Sandstone outcrop in Nottinghamshire lies
between the terminal points of Bawtry and Nottingham,
extending in an approximate north - south line from the
northern boundary of the County to the valley of the
River Trent, a distance of about 35 miles. As shown in
Map No. 3, the formation maintains a compact and
approximately rectangular block shape to a point about
10 miles north of Nottingham, beyond which it narrows
considerably, from an average width of about 7 miles to
less than 2 miles. There are a few small outlying
sections of the outcrop, the chief being near Worksop,
Warsop, Mansfield and in the Wollaton - Bramcote district
to the west of Nottingham, The total area covered by
the sandstone is thus about 240 sq. miles, over a quarter
of the area of Nottinghamshire.

The outcrop lies within the drainage area of the Trent,

in general occupying an intermediate position and
elevation between the Derbyshire hills and the low wide
valley of the river (MapNo.5) Closer examination, however,
shows the outcrop to be part of a distinct and compact
geographical unit, bounded on the west by the Derbyshire
hills, on the east by the Lincolnshire Cliff and Belvoir
ridge, (a spur of the Leicestershire Wolds), on the South
by the ancient mass of Charnwood ,and on the north by the

Humber flats and the marshy ground of the lower Trent



and its tributary the Idle. The land between these
natural boundaries, the shallow saucer o>f Nottinghamshire,
is crossed east centrally by the Trent. There are
seven gates and exits into and from this area. The
gaps of the Middle Trent and the Soar lie bétween the
Charnwood uplend and the Derbyshire Hills on one side
and the lLeicestershire Wolds on the other. The valley
of the Witham, in breaking through the ring of hills
twice, provides the Grantham Gap and Lincoln Gap, while
between these, leading through the Iincoln Cliff, is
the amost dry valley of the Sleaford Gap. In the
north are the gateways of Bawtry and the River Rother,
between the Derbyshire Hills and the marshes of the
Idle, and separated from one another by the higher

ridge of the Permian limestone. (MapsNo.26?.
No. 27
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(II) Belonging to the Trias beds, the Bunter overlies
successively to the west, Permian marls and limestone and
and the Coal Measures, while to the east it dips below the
Keuper Waterstones and Marls. On the west side of the
Trent these formations form blocks similar to the Bunter
in direction, narrowing and convergence on the city of
Nottingham (Map No. 3).

These successive outcrops dip gently to the east at an
angle rarely exceeding 2° (Sections Nos. 8, 9.) The dip
of the Bunter is difficult to determine because of
prevalent cross bedding, but the indirect method of
calculation from relative levels at the outcrops and in
borings, gives the average dip over the area to be 1l05f¢t.
per mile or slightly over 1°, (1).
On the other side of the Pennines, in Lancashire and
Cheshire, where the sandstone attains a thickness of about
3000 ft. a tripartite subdivision of the formation into

1. Upper Mottled Sandstone.

2. Bunter Pebhle Beds.

% Lower Mottled Sandstone.

has been made.

In Nottinghamshire however, where the beds are not nearly
so thick, only the second and third subdivisions are

identified.(z) Of the two, the Lower Mottled sandstone



is the smaller formation, as reference to Map No. 4. shows.
It is 20 - 30 ft. thick at Nottingham, 70 ft. thick in the
Robin Hood's Hills, 112 ft. thick at Mansfield Colliery,

In the northern part of its range it is thin and finally
disappears beyond Blyth. In borings at Kelham (situated

in the Trent Valley at the same latitude as East Kirkby)

it occupies 200 f£t. out of a total thickness for the Bunter
of 671 ft., and at Bevercotes (near Walesby) 114 ft.’out of
682 ft. for the sandstone. In general, the Lower Mottled
sandstone constitutes 1/6th of the Bunter formation. It
is usually red in colour, though often streaked with lines
and patches of yellow and greenish yellow, and consists of
sand and soft rock, usually of fine texture and somewhat
loamy. Small seams and lenticles of marl, together with
lines of pebbles and clay, are present in the lower part of
the beds, abundantly so in the south, but more occasionally
distributed in the north.(*) The Lower Mottled Sandstone
overlies the fine grained red sandstones and chocolate
coloured marls of the Permian, and generally the passage

between these beds is perfectly continnous.(5)
The Bunter Pebble Beds, which occupy about 5/6ths of the

outcrop, are generally yellow in colour, and much coarser

than the underlying series, having pebbles scattered through-
out the rock. They are prevalently cross-bedded, and the
pebbles, which are mainly variously coloured pieces of

quartzite, are often concentrated in the bottom portion of









Bunter surface by the post-glacial river system, which
was, as shown later in this survey, much more extensive

and powerful than is the present drainage system.
Suggestions of this denudation are demonstrated in the
groups of mounds in the valley of the Meden near Cuckney
and Elkesley; and a group of similar mounds near Welbeck
Lake in the v:1lley of the Poulter. (These valleys would be
major valleys when the drainage was more extensive).(lO)
The alluvium of the streams of the Bunter outcrop is nearly
always a sandy and pebbly wash derived from the sandstone.
Natorally the composition of the alluvium varies with the
nature of the rocks over which the streams flow, but where
a stream crosses from one formation to another it spreads
the detritus from the rocks which it has just left, for
some distance along its course over the next formation.
This happens in the case of the Meden, which, crossing the
Permian limestone, deposits detritus of that rock in an
alluvial flat at Warsop,and in the case of the Maun and
Meden when, reaching thé Keuper beyond Ollerton, they spread
out Bunter Sandstone detritus, The larger streams which
form the Idle all have their sandy alluvial stretches, and
in the case of Maun, Meden and Poulter these are augmented
by flood gravels forming slight terraces thinly c)vered
with pebbly and sandy wash, denoting a period when the

drainage of the streams was greater than now. These

gravels occur near the junction of Rainworth Water and
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in the Robin Hood's Hills neighbourhood, and then decreasing
again to about 25" in the Nottingham district of the outcrop.
The isohyetal lines run approximately parallel to the scarps.
Reference to the drainage map (Map No.lO) shows that there
are three main sources of streams flowing to the Trent, within
the area described.
These ares:=- (1) The Keuper Marl outcrop - which does not

here concern us.

(2) The Permian limestone and coal measures,
which rise to over 600 ft. a few miles to the
west of Mansfield.

(3) The Bunter Sandstone hills in the neighbour=
hood of East Kirkby. Here thére are two
main watersheds,

(a) The main one which runs east to west along
the crest of the Central Hills,
(b) The minor one which runs north to south
from the main watershed, and separates the
valleys of the Leen and Erewash.
The high land of the Permian and Coal measures is the chief
source of the streams crossing the Bunter. The streams which
rise in this belt are:=-

(1) The Erewash and the following which in the main
form the Idle (a) The Maun (b) the Meden
(c) The Poulter (d) The Ryton and its more

northerly tributaries.,
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The Bunter hills are the source of (a) Rainworth Water
(b) The Maun (c) the Leen (d) the eastern tributaries of
the Erewash. ° The Daybrook §éigcn1the Keuper.
Reference to Maps Nos. 10 and 11 show clearly the following
points:-
l. The fewness of streams over the Bunter, compared
with those on the other formations.
2. The general east - west trend of streams over the
outcrop.

3., The northward turn of the Bunter streams when they

reach the Waterstones.

The key explanation of these features of Bunter drainage lies
in the absorptive quality of the sandstone, the rain water
percolating rapidly through the surface of the outcrop. Edaphic
conditions with 80% -~ 90% of fine and coarse sand, the latter
predominating, together with a general lack of humus and clay,
make for excessive drainage,(oﬁe-third of the fall is absorbed),
quick evaporation (50% - 60%) and slight capilliarity. Water
thus sinks rapidly into the Bunter resulting in a water table
below the surface. This water table is not an absolute plane
parallel to the horizen, but has a gently undulating surface,
which reflects in a more subdued form the undulations of the(l4)

land surface, while maintaining indeperndence of it as a whole.,

¢lap. 13). Thus the water table lies deepest where the formation
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carrying a vast amount of detritus to the main valleys. When
climatic conditions became less rigorous, the water table began
to take its present configuration, and eventually the shallower
valleys, which no longer cut the underground water surface,
became dry, as they are now,

A second factor,which may partially account for their
formation,may be the occurrence of periods of exceedingly heavy
rainfall,when the surface soil may become very temporarily
saturated and torrents of short duration pass over the ground,
washing down considerable amounts of the surface soil., Several
rain storms of dimensions sufficient to account for considerable
erssion have been recorded on the Bunter country. Outstanding
examples occurred in 1892, when a great downpour brought soil
down from the Robin Hood's Hills to Annesley, necessitating
work parties to clear out dwelling houses; on July 30th, 1907,
when in 20 minutes,%" rain was recorded at Nottingham; and on
August 7th. 1922, when there was a fall of 3.86" in Nottingham
district, ploughed fields were washed down and crops of turnips
were carried down hill en masse.(17) Occasional storms of
dimensions like these, over a period of several thousand years,
might well prove to be the cause of much of the existing dry
valley systen,

In the northern part of the Bunter outcrop, surface drainage

is much more abundant, owing to the fact that the water table

is often coincident with the topographical surface, and that
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the actual amount of water available is greater here than

in the south,owing to the greater thickness of the northern
portion of the outcrop. (Maps Nos. 4, 6 and 14).
Consideration of drainage on the Bunter inevitably leads to
the discussion of the underground water supply which &acécrueg
as the result of the porosity of the soils. As regards their
water bearing capacity there is not much difference between
the two subdivisions of the Bunter, except that percolation
takes place more rapidly in the Pebble Beds. The loosely
packed sands form an efficaceous filter,and since, as soil
analyses show, the Bunter contains little lime or other mineral
contents soluble in water, the waters that it stores are of a
high standard of natural purity and are moderately soft. In
respect to its capacity for water storage the Bunter acts as
8 single reservoir, its waters percolating freely, though not
very rapidly, from one point to another, so that if water is
drawh away from any particular spot until the water level there
is lowered, there is a gradual inflow from all sides towards
the local ''come of depression." To obtain water from the
Bunter, wells must, of course, be sunk below the water table.
The water level undergoes some seasonable variation and is
affected by differences of annual rainfall. The estimstes of
the available water supply in the Bunter vary considerably.
Although the area of the outcrop and the rainfall are known,

the proportion that percolates through is variously calculated;
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(IV) The following analyses of samples taken from all

districts of the outcrop,show the nature of the Bunter

sandstone soils and subsoils.

1. Areas from which samples were taken,

(19)

Locality.

Remarks.

1. Bestwood.

2. Papplewick.
3. Edwinstowe.
4, Checkerhouse,
5. Blidworth.,

6. Budby.

7. Worksop.

Very poor pasture field; extremely coarse
sand with pebbles.

Arable.

Arable.

Arable; grows good early potatoes.,
Arable; very light sand.

Very poor pasture; light sand with gravel
subsoil.

Poor pasture.,

(19)

2. Mechanical Analyses (Percentages)

Page 20 displaced
zpages over.
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