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ation of some materials formed in the Neogene period in the area of the British Isles

Fic. 6 Map to show the loc

and on the adjacent Continental Shell.

Text-Fig. 4

1. Trissslc: Bunter Pebble Beda rest on dolomitized Carbonlferous
Limestone with unaltered limestone beneath, Solutlon cavities
alang the contact of dolomitized and unaltored limeatone are
filled with layered galena-baryte deposits.

2, Tertiary: The Bunter cecarpment has receded from the
Carboniferous Limestone leaving (luvial (ans of Tertiary claye,
pands and gravel reating on the dolomitized limestone,
nc reased ground-watar movement hae led to solution of the
resldual caleile in the dolomitized limestone and thua to cavern
collapsa In 'favouruble’ areas.

3, Late Tertiary: Continued colinpse of tha cavern roofs has

allowed the Tertiary sand and gravel cover (o sag into the
Pocketa. ~ Porda in the tops of the sags rocelve plant debris
from surrounding heath-landa ln addition to aguatic vegetation.

4, Pleistocene: Glacial scour removes moat of the remalning saod

and gravel cover, leaving only the "Pocket Deposits”, in the
solution collapae hollows, TIll lies across both Pockats and
adjacent wall rocks, In late Plsistocene times dolomite hills
are weathered Into tors.
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Fro. 5 Block diagrams summarising the fostulated sequence of etents lead-
ing fo the present day form of the Pocket Deposits outlicrs.

1. The sequence of models 5 entirely synihetic in its composition, but @il have iu
mind the general area between Matlock and Winster and the southern margins of the
Limestone massif, The southern aspeet is dominant in each case and the initial height
of the model is ca. 1800 ft (540 m). The length of each side is several km.

Model 1 purports to illustrate the gencral geological relationships in Pearly Pliocony
times (G- m.y.B.P.) following completion of Brassington Formation sedimentation
and with initiation of a strong uplift of the region. A sluggish drainage is initiated on
the upper surface of the Pocket Deposits sheet. Anastornosing streams are shown to
follow a general southerly dircction, for which ihere is 10 particular ficld evidence.
Warwick (1064) however, has suggested a superimposition of the existing Derbyshive
and Staffordshire mainstreams, and the eavly ancestors of the Manifold, Dove and
Wye-Derwent may date from this event. 'The near-horizontal shect of Neogene
sediment s shown to rest mainly on Narmurian shales and grits (black) and zalse,
symbolically, on the Bunter Sandstone {dots and circles) in the south west, A window
in the Carboniferous Limestone (possibly celated to an exhumation of a FPerimo-
“Triassic erogion surface) is shown in the north west. The disposition of the two
voleanic layers (v—v) symbolises the essent ial features of the pre-Neogene fold
structure as mapped along the Derwent Valley. Two irregular zones of dolomitised
Hmestone are shown in the southern aspect; these are possibly related to other Ieymo-
Triassic windows, cut into the roof of the nearby Carboniferous Limestone,

2. Pmid-Pliocenc (56 my.B.P.) The general height of the model is maintained. The
effect of the rejuvenation of perhaps 150m or S0 has been the deep incision of the
drainage below the Brassington Formation surface. The dominance of downcutting”
over valley widening lead to iticision into the upper part of the tarboniferous Lime-
stone. Swallow holes developed as they have in recent times in the northemn part of !
the Limestone massif, as ncar Castleton. Surface streams were thus interritient
and much solutioning took place immedizately below the basal shales of the Namurian.
As Ford (1968 p 329) comments, the locations of the exit springs from such a system
are not yet known. In general, sulisurface flow at this stage sought out the wore
permeable zones in the Limestone-dolomitized arces, fold axes, faults, etc., and
special concentrations of groundwater flow doubtless took place marginal to the
volcanic layers (Toadstones) since these are aquicludes and would have supported
perched water tables. Thus, where a zone of dolomitisation lay adjacent to the
feather-edge of a toadstong, cavernisation would have been exceptionally well
promoted. Arrows denote the direction of this subsurface flow; the water table is
marked by dashed lincs. At times of critical instability, progressive cavernisation
would cease, and subsidence of the roof take place. No large scals subsidences would
have taken place in the areas of the {oadstones #s downwards migration of cavernis-
ation would have been prevented by the presence of the non-soluble aguicludes.

3. Pmid-late Pliocene (3-4 my B Concommitant with progressive cavernisation
and subsidence of the Brassington Formation sheet into the solution plexi, a relatively
stable base level relative to the existing 1250 fi contour resulted in extensive valley
widening, Removal of the unfoundered relics of the Brassington Formation sheet
accomplished, together with most of the Namnurian roof-rocks. Only wliere these raater-
jals had subsided into solution cavities were they preserved. The Jandscape assumed
« senescent appearance and may have been venceted at this stage by alluvial guare-
zite gravels derived from wastage of the Brassington Formation sheet (or necaviry
‘Irias). Solution-lowered remnants of these may survive in the Matlock district re-
presented by the gravel soils mapped by the 1.G.S. (sheet SK 25NE 1661). Such 2
Davisian view of the development of the crosion surfaces of the southern Pennines has
recently beeir challenged by Pitty (1968) as being rather yucaningless when applied
to a limestone terrain which has a vegionally low water table.

4. Rencwed nplift and incision of the dales are known to date from cither later
Pliocene or ewrly Pleistocene times.

All of thic Narurian has now been reraoved from the area except for the dravmn-out
detached masses present in the sides of the subsidence masses. Synclinal cores of Bees
Nest clays (dashed lines) ave ail that now remains of the upper part of the original
layer. 'The water table is again low, while the pockets support perched water tables.

The scenery is dominated now by relics of the so-called 1ovo fL swiface; placial
events have been ignored for the sake of shmplicity.



