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before. Alternatively, the hole in the terrace is left
open to expose the different foundations and wall
remnants, now stabilised, and a cantilevered viewing
platform will complete the terrace walkway by
spanning the gap. Aesthetics and costs are the two
factors which must determine the choice, hopefully
to be made in time to complete the main works
before the 1998 summer visitor season.

The only map of the original castle is that by
Smithson, drawn in 1617. An overlay of this on a
modern plan of the site, correlated with features
excavated at the north end of Castle Rock, aligns
two medieval walls on the southern rim of the rock
crag; the wall exposed by the landslide lies exactly
midway between these. This indicates an error in the
overlay. It remains uncertain that the exposed wall is
the original outer wall, set back a little from the lip
of the cliff; traces of rendering on its outer face may
be relics from the time when it was known as the
White Tower. In the unlikely event that it is the
original inner wall, then the outer wall has
completely gone, and the whole cliff face must have
retreated by about 6m — with some interesting
implications for geomorphology.

Peripherals

Castle Rock does have a history of rockfalls and
failures, most of which were small and in styles not
directly related to the latest event. The iron cross at
the head of a masonry anchor was visible on the
section of wall which fell on Christmas Day; but this
was at least 100 years old, and was unrelated to the
latest failure.

Beside one of the old cave entrances at pavement
level on Castle Road, a slab of sandstone, measuring
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about 3 tons, became unstable during 1996. Tree
roots were growing in an inclined joint in the rock,
forcing it open at a rate measured at over a
millimetre per day in the summer growth season.
This movement created new fractures in the
adjacent rock, and a slab failure became a serious
threat. The tree has since been removed, and
concealed bolts now lie through the rock to restore
its stability.

Trees and other vegetation do improve stability on
soil slopes, by removing water, reducing erosion and
providing tensile strength with their root mat; but
those benefits are trivial on rock slopes, where roots
are detrimental because they weaken sound rock by
opening up the joints. Individual rockfalls are mostly
small, but tree roots are a significant hazard on many
of the sandstone cliffs. Clearance of the trees from
the cliffs above Castle Road, in January 1997, is the
best possible thing to have happened to them. Total
removal of the trees, and Kkilling of their root
systems, would clearly lengthen the life of the rock
faces around Castle Rock. There is a strong case for
removing all the trees on the cliffs around the
southern tip of the Rock, and this would also
improve the visual appearance of this very distinctive
geological feature.

The largest recent rock fall was in January 1969,
on the southwestern face of Castle Rock. This is
recognisably the least stable zone around the Castle,
as the main cliff is parallel to the dominant set of
joints, aligned northwest to southeast; there is little
instability on the southern tip of Castle Rock, where
the main joints are aligned straight into the cliff.
Almost above the lower entrance to Western
Passage, a pillar of rock rose 9m but had little
support; more than 7m of it was separated from the
main rock face by an open joint. The top of it
appears to have fallen off in a separate failure 30
years previously. The main pillar failed by shearing
through only about 1 metre of rock at its base, and
about 20 tons of large sandstone blocks landed in
Peveril Drive. This fall was of the type triggered by
rising water pressure and frost action during the
winter months, in contrast to the falls due to tree
roots which occur in the summer months. With the
outer slab gone, new support was necessary to
prevent the next parallel slab of sandstone
subsequently failing as the joint behind it opened
due to stress relief; remedial works included
concealed rock anchors, the large concrete
buttresses which still stand against the rockface, and
concrete grout seals in the exposed open joints.

Rockfalls are a component of the long-term
erosion and denudation of Castle Rock. Records of
earlier events are sparse, and it is difficult to make
estimates of the overall rates of erosion and cliff face
retreat. At the foot of the Rock, there are various
caves which appear to be only the remnants of a
more extensive group of artificially cut rooms and
passages; their fragmentation is evidence of the
cliff’s retreat. Weathering and collapse of the caves
accelerated the rates of face retreat on many of
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Nottingham’s sandstone cliffs, notably when one
generation of caves became unsafe and were
therefore intentionally destroyed when the cliff was
cut back to a new stable profile. This may have been
a significant factor in creating steep cliffs in place of
more gently graded natural buffs, and Castle Rock
was probably no exception. Higher up the cliff,
erosion rates would have been closer to natural
levels, and could reasonably be expected to be in the
order of 1 metre per 1000 years. Retreat of 6m since
Norman times appears to be untenable, except that
larger landslides could have created major anomalies
in the retreat patterns. There is still much to learn of
processes on Castle Rock.

Dr Tony Waltham

Civil Engineering Department
Nottingham Trent University
Nottingham
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