ESTIMATION OF ABRASION LOSS ON FLINT SHINGLE BEACHES
IN EAST SUSSEX, UK
U. Dornbusch1, D.A. Robinson2, R.B.G. Williams3, C.A. Moses4
Abstract: The results are described of ongoing field and laboratory experiments to estimate losses
from shingle beaches due to abrasion. Field abrasion experiments of two exotic lithologies
(quartzite and limestone) used as tracers on two flint shingle beaches at Telscombe and Saltdean
in East Sussex, UK, have been carried out over 23 months, resulting in 985 weight loss
measurements. Relationships between the abrasion rate, offshore wave height, tracer lithology,
weight and time the tracer has been on the beach and the beach on which the tracer was placed are
demonstrated.
Laboratory abrasion experiments in rock tumblers using 52 tracer pebbles and flint shingle
collected from one of the beaches have been used to provide a calibration between the abrasion
rates of the tracers and that of natural flint shingle. This produces a first estimate for the mean
annual abrasion rate for flint in the beach volume that is moved annually on the two beaches of
~1.5%.
The annually active beach volume has been calculated from twice weekly profile surveys of
the two beaches carried out between January and December 2002. Using this volume and the flint
abrasion rates the annual loss of beach material has been calculated as being 90m³ and 15m³ or
0.3% and 0.05% of the present beach volume at Telscombe and Saltdean respectively.
INTRODUCTION
Volume changes of shingle beaches are usually attributed to variations in longshore or crossshore transport with the possibility of volume loss from in situ abrasion of shingle acknowledged
(e.g. Simm et al. 1996) but seldom measured (Salminen 1935, Zhdanov 1958). Dornbusch et al.
(2002) have demonstrated that abrasion of shingle on beaches can be measured by seeding a
beach with marked exotic pebbles. This paper reports further results of this continuing study using
exotic tracer pebbles and describes laboratory tumbling experiments designed to establish a
calibration between the field abrasion of the tracers and the field abrasion of the natural flint that
constitutes the beaches of East Sussex. Changes in the profiles of the beaches used for the field
abrasion experiments have been measured regularly in order to estimate the beach volume to
which the average abrasion rate of shingle applies. Combining the data enables the shingle
volume that is lost annually through in situ abrasion of the beach material to be estimated.
LOCATION AND ENVIRONMENTAL CONDITIONS
Both beaches used in this study are located along the cliffed chalk coastline of East Sussex, in
the southeast of England, UK (Figure 1). The beaches face south-southwest into the English
Channel and are shaped mainly by waves formed in the Atlantic travelling up the English Channel
or by waves generated locally within the Channel by southerly winds.
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Saltdean is a mixed sand and gravel beach (Jennings and Schulmeister 2002) with a partly
sand covered chalk platform extending seawards to below ~-1.5 m a.s.m.l. (approximately
MLWN) and faces 190°. The beach was re-charged in 1996-1997 by placing material dredged
from off-shore gravel banks between two massive concrete groynes, set 85 m apart and each108
m long. The beach width is ~80 m with a storm beach of 20-30 m width at 5.5 – 6.0 m a.m.s.l,
which is bulldozed every spring to remove any storm berm. The overall angle of the beach face is
~7° and the beach volume is ~ 32,000 m³. The beach consists of a mixture of subangular to
rounded brown and black flints, ranging from cobble to gravel size, mixed with sand. The surface
distribution and abundance of these different sized components of the beach varies over space and
time (Figure 2A).

Fig 1: Map showing the location of the study beaches in the local and regional context.

Fig 2: A) Surface of Saltdean beach on 25-09-2002. The metal ruler in centre is 240mm long. The rounded white
pebble in front of the ruler is quartzite pebble BW as found after having spent 228 tides on the beach.
B) Surface of Telscombe beach on 13-03-2002. The light coloured cobble in the centre is limestone 131 which is 110
x 75mm. The white cobble on right hand side is chalk.
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Telscombe is a fringing pure gravel beach (Jennings and Shulmeister, 2002) that has accumulated against a concrete groyne 50 m in length. The beach is about 400 m long (varying with longshore transport conditions), up to 40 m wide at the eastern end and faces 200°. The beach volume
is ~ 31,000 m³. Storm waves coinciding with spring tides reach the cliff at the rear of the beach.
At the eastern end, adjacent to the groyne, the beach reaches down to – 0. 5m a.s.m.l., and at its
western end it reaches down to 1.0 m a.s.m.l Over its entire length the beach sits on an extensive
shore platform cut into chalk. The overall beach angle is ~ 10°, slightly steeper than at Saltdean. It
consists predominantly of well rounded, black flint that originated from the chalk cliffs and shore
platform (Figure 2B), ranging from large cobble to pebble size, mixed with smaller amounts of
brown flint. Sand appears infrequently on the surface, mainly in cusp embayments. For both
beaches, the mean tidal range is 4.5 m and the mean spring tidal range is 6.6 m.
Posford Duvivier (1993) provide a frequency analysis for wave height and direction at
Shoreham, 25 km to the west of the study sites. This indicates that 43.4% of all waves arrive from
180° - 240° and 1.6% of the significant wave height exceeds 3 m. Wave and wind data for the
Greenwich Lightship about 50 km south of the test beaches indicate broadly similar conditions
during the past two years. The wave height data shows a marked seasonal variation with waves >3
m occurring three times more often in winter (October – March) than in summer (April –
September). In the absence of any nearshore wave data over the period of the field experiments,
the offshore data has been assumed to be broadly representative of the relative variations in
nearshore wave energy. Abrasion rates for each of the tracers have therefore been correlated with
mean wave energy conditions for the duration they have been on the beaches, obtained by
averaging the offshore wave height for each period between high tides.
FIELD EXPERIMENTS
Both beaches have been seeded with 563 marked pebbles of a hard quartzite from Devon and
a less resistant Jurassic limestone from South Wales. These rock types were chosen because they
were readily distinguishable from flint in the field, were thought to abrade at different rates
according to their respective hardness and to have a similar density to flint of 2.5 to 2.6.The tracer
pebbles are mostly well rounded and range from 100 g to over 1000 g, thus imitating the shape
and size of the indigenous flint pebbles. Caldwell (1991) has argued that one measure to assess
the similarity between tracer and beach material is the degree of burial of the tracer material,
where a high burial rate indicates a high similarity. On this basis, given the poor recovery rate
(usually <2% of the total number of test pebbles per collection visit), it can be assumed that tracer
and beach material are very similar (Figures 2A and 2B).
To aid identification each tracer pebble is engraved with a code. Prior to seeding, the pebbles
are dried and weighed. At regular intervals (two to three times per week) those that are recovered
are dried, re-weighed and returned to the beach. Abrasion rates are calculated for each pebble as
percentage loss in weight per tide. A more detailed description of the field experiments can be
found in Dornbusch et al. (2002).
Table 1 shows the number of pebbles put out, recovered and the number of measurements
obtained. The recovery rate for quartzites is higher than for limestones for two reasons. First,
quartzites are slightly easier to recognise among the host beach material. Second, 10-11% of the
limestones recovered have lost their engraved identity code making it impossible to obtain
abrasion measurements for these pebbles. However, limestone pebbles on which the engraving
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was barely visible or was lost, but where the pebble could be identified from photographs taken
prior to seeding, exhibit losses generally of > 5% of their weight. This indicates that those that
cannot be identified must have suffered considerable, but non-quantifiable abrasion.
Table 1: Number of Pebbles Put Out and Recovered, and the Total Numbers of Measurements Obtained
Sum
Limestone
Quartzite
Saltdean Telscombe
All
Saltdean Telscombe
All
Number put out
185
146
331
146
86
232
563
Number recovered
106
77
183
110
60
170
353
(recovery rate in %)
(57%)
(53%)
(55%)
(75%)
(70%)
(73%)
Number of
17
16
33
0
0
0
unidentified (in %)
(10%)
(11%)
(10%)
Number of
244
208
452
325
208
533
985
measurements
Mean tidal abrasion
0.0202
0.0253
0.0217
0.0047
0.0041
0.0044
(% per tide)*
Mean tidal abrasion
0.0267
0.0082
from Dornbusch et
al. 2002
Maximum abrasion
1.2723
0.5616
0.5289
0.4551
rate (% per tide)
recorded
Mean tidal abrasion
0.0870
0.0207
< 20 tides
Mean tidal abrasion
0.0123
0.0035
> 400 tides
* Mean tidal abrasion rate has been calculated by adding all individual weight losses, in percent, and dividing them
by the sum of all tides.

There appears to be no significant difference in the mean abrasion rates between limestone on
the two beaches nor of quartzite on the two beaches. Limestone abrades slightly faster on
Telscombe beach but this is reversed in the case of quartzite which abrades slightly faster on
Saltdean beach. For both lithologies abrasion rates differ significantly according to the number of
tides a pebble has been on a beach prior to recovery.
Multiple correlation analysis on all measurements shows similar results to those described
previously (Dornbusch et al. 2002). The strongest correlation is with mean wave height , r =
0.357, (see also Figure 3B) followed by pebble type (r = 0.290). However, compared to the
previous results, the correlation with mean wave height is weaker and that for the pebble type is
stronger. This is probably because the current data include more measurements of pebbles that
were out on the beaches for long periods of time. It is likely that these pebbles were buried deeper
in the beaches and consequently the mean wave height varies only very little and becomes a less
meaningful predictor (Figure 3A). Restricting the analysis to pebbles that have been on the beach
for periods of less than 21 tides (N=547) produces the same sequence of correlations, but the
relationships are stronger than for the whole sample (mean wave height r = 0.407, pebble type r =
0.311). When only pebbles that have been on the beach for more than 400 tides are included
(N=72), pebble type has the highest correlation with r = 0.496.
These variations in the relative importance of the factors determining the abrasion rates can be
explained by the relationship between the period of time a pebble has been on the beach and the
mean wave height over that period (Figure 3, A & B). Variability in wave height is greatest over
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short periods and decreases as the period increases, so that for pebbles that have been out >400
tides the maximum variation in mean height is < 0.5 m. This results in a higher variability in
abrasion rates for pebbles that have been on the beach for only short periods of time and a lower
variability for those that have been on the beach for longer periods. (Figure 3B). The influence of
pebble lithology on abrasion rates is also very clearly shown in Figure 3B.
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Fig. 3: A) Scatter graph of the relationship between the number of tides a pebble has spent on a beach and the mean
wave height over that period, for each of 985 abrasion measurements. B) Mean abrasion rate for limestone and
quartzite pebbles on both beaches in relation to the number of tides spent on the beach.
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If a large number of pebbles spend the same short time on the two beaches, the influence of
variations in burial time and wave height can be assumed to be negligible and other factors
influencing abrasion rate can be assessed. On 12-08-2002 (tide 1095), 87 pebbles were put out)
under relatively calm conditions. Four tides later, during which time mean wave height was an
almost constant 0.5 m, 46 of the pebbles were recovered (33 limestones and 13 quartzites), a
recovery rate of 53%. Under these near uniform wave conditions and assuming no significant
variations in the degree of burial, the results (Figure 4 A & B) show that abrasion rates vary with
lithology (supporting previous results detailed in Dornbusch et al. 2002), between the two test
beaches and in relation to pebble weight.
Given the difference in particle size and duration of wave action between the two sample
beaches, a relationship between location and abrasion rate was expected from the start of the
experiments, but could not be confirmed by Dornbusch et al. (2002). The trend shown in Figure
4A is supported by multiple correlation analysis of the sample where location becomes the main
predictor of abrasion rate with r = 0.478 followed by pebble type r = 0.437. If only the limestones
are considered the correlation coefficient for location increases to 0.677. Given that wave heights
were low over the period of the experiment, this relationship supports the trend seen in Figure 3.
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Fig 5 A) Scatter graph of individual pebble weights and mean tidal abrasion for pebbles set out on 12-08-2002 and
recovered 4 tides later. During this period mean wave height was almost constant at 0.5 m.
B) Scatter graph for 22 limestone pebbles that were on Saltdean beach for over 400 tides (mean wave heights from
0.7 m to 1.1 m)

For the limestone sample, pebble weight displays the second highest correlation, with the
abrasion rate r = 0.382 (Figure 4A). A decrease in abrasion rate with size differs from the results
of laboratory tumbling experiments carried out on flint by Dornbusch et al. (2003) where pebble
weight was positively related to abrasion. However, under the gentle wave conditions that
prevailed during the field experiment, it is likely that larger pebbles moved less than smaller ones
resulting in a reduced abrasion over the study period. However, a similar pattern of a decreasing
abrasion rate with increasing pebble weight is suggested also from the data shown in Figure 4B
6

Dornbusch et al

for 22 limestone pebbles that were on Saltdean beach for more than 400 tides. Although mean
wave height varied for the period the pebbles were on the beach, this is not correlated with either
abrasion rate or pebble weight. These results illustrate a need for care in interpreting and
extrapolating the results of laboratory experiments to the field.
The field experiments indicate that the abrasion rate of shingle on a beach is primarily
dependent on rock type, with softer rocks abrading faster then harder rocks. For any individual
rock type, the factor of primary importance is the mean wave energy impacting on the beach
during the period a pebble has been on the beach. Beach size and composition, together with
pebble size and the length of any periods of burial beneath the active layer are additional variables
that need to be investigated more thoroughly before their contribution to the variation in abrasion
rate can be quantified.
The mean tidal abrasion rates of limestone and quartzite (Table 1) indicate that limestone
abrades almost five times faster than quartzite. This ratio is considerably greater than that of
1:3.2* reported previously by Dornbusch et al. (2002) and that of 1:3.3 reported by Kuenen
(1964), based on laboratory experiments. The limestone abrasion rate reported here is 19% less
than that reported in our earlier study, and the rate for quartzite is 44% less. This reduction in the
abrasion rate for both lithologies can be explained by comparing the mean values of the
parameters that influence the abrasion rate for pebbles collected prior to tide 600 (reported in
Dornbusch et al. 2002) with those collected after tide 600 (Table 2).
Table 2: Comparison of the Main Parameters Influencing Shingle Abrasion and Mean Tidal Abrasion Rate between
Pebbles Collected prior to, and after, Tide 600.
Average mean wave
Average number of tides
Mean tidal abrasion
height (m)
spent on the beach
rate (%)
Quartzite Limestone
Quartzite
Limestone
Quartzite Limestone
Pebbles collected
0.75
0.77
51
54
0.00767
0.02501
prior to tide 600
Pebbles collected
0.96
0.93
316
165
0.00442
0.01846
after tide 600
(55%)
(74%)

The reduction in the abrasion rate coincides with an increase in the average time the pebbles
were on the beach by a factor of 3 for the limestone and 6 for the quartzites. This is because,
during the initial phase (tides 0 – 709, Figure 5) a large number of pebbles were put out over a
short period of time (~ 600 pebbles over the first three months). Subsequently, due to a shortage
of new tracer pebbles, the number of pebbles put out has been largely determined by the number
recovered. This has led to a reduction in the seeding rate especially since tide 1200 (Figure 5).
As can be seen in Figure 3, abrasion rates decrease as the time a pebble spends on a beach
increases, so that the reduction in the abrasion rate per tide for pebbles recovered after tide 600 is
the result of the increase in the number of tides these pebbles have spent on the beach. While the
average number of tides pebbles have spent on a beach does not vary significantly between the
two lithologies for those collected before tide 600, quartzites collected after tide 600 have spent
twice as long on a beach as limestones. This is because 76% of the limestone pebbles that cannot
be re-identified (Table 1), have been recovered after tide 600. These pebbles are very likely to
have been on the beaches for long periods of time and their inclusion in the analysis is likely to
have raised the average number of tides to which limestone pebbles found after tide 600 were
7
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exposed. It appears, that the greater average wave height endured by pebbles collected after tide
600 was insufficient to counter the influence the exposure to a larger number of tides had on the
abrasion rates.
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Fig 6: Summary of pebble seeding times and collection times. Column height represents the amount of time a
particular pebble has spent on the beach between seeding and collection. Gaps on the horizontal axis indicate pebbles
that have been seeded but not yet recovered.

LABORATORY EXPERIMENTS
The abrasion of limestone and quartzite pebbles compared to flint pebbles was calibrated in
the laboratory by the following method. Based on the tumbling experiments of flint shingle
described by Dornbusch et al. (2003), a fixed number of flint pebbles of three separate weight
grades (150-250 g, 250-350 g and 350 to 450 g) were randomly selected, to which one quartzite or
one limestone pebble of similar weight was added to form a barrel load. The shingle was removed
from the barrel, soaked for 24 hours in reconstituted saltwater, rinsed thoroughly with de-ionised
water and then dried for 24 hours at 50°C. Each dried pebble was weighed and placed into a
tumbling barrel. Each barrel load filled the tumbler to ~50% and reconstituted sea-water was
added to fill all the void space between the pebbles. The shingle was soaked in the barrel for 21.5
hours and then tumbled for 2.5 hours at 28 rpm. Each barrel was rubber lined and hexagonal in
cross section with a capacity of 7 l. After tumbling the shingle was again rinsed, dried for 24
hours and each pebble re-weighed individually.
The abrasion rate of each pebble, measured as the loss in weight per hour as a percent of the
initial weight, was then calculated. The abrasion rate of each quartzite or limestone pebble was
then compared with the mean abrasion rate of all the flint pebbles with which it was tumbled. The
8
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results (Figure 6) show that quartzite abrades on average 2.08 times faster (N = 38, σ = 0.74) and
limestone 9.8 times faster than flint (N = 14, σ = 2.7).
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Combining the results from the tumbling experiments with the overall mean abrasion rates of
the limestone and quartzite pebbles placed on the beaches, suggests that flint shingle abrades at a
rate of between 0.0021% per tide, based on the quartzite, to 0.0022% per tide, based on limestone.
That both of these rates are almost identical, despite their having been calibrated by pebbles
exhibiting very different resistances to abrasion, gives confidence that the true rate for the in situ
abrasion of flint is close to these values. Because the field abrasion rates are based on the entire
spectrum of wave conditions encountered over different time scales within a two-year period it
appears reasonable to extrapolate this mean tidal abrasion rate into an average annual abrasion by
multiplying by the total number of tides per year. On this basis, flint pebbles within the zone of
movement can be expected to lose ~1.5% of their weight annually. This figure is 0.5% less than
that calculated by Dornbusch et al. (2002). As the experiments are continuing, both these figures
should be considered provisional, but are sufficiently close to provide reasonable estimates of the
scale of abrasion loss.
Beach profiles and active volume
To calculate the loss of beach material from in situ abrasion for different time scales, the
volume undergoing abrasion and the rate of abrasion of pebbles within that volume are needed.
However, determining the volume of shingle that undergoes abrasion is difficult. Over short time
scales (i.e. one swash and backwash cycle) the movement of shingle in the breaker zone even
under relatively weak wave conditions can be observed. The depth of this active layer and its
extent beyond the breaker zone are difficult to measure. Instruments such as scour monitors or
mobile traps (Stapleton et al. 1999) provide valuable data but there are severe limitations to their
long-term deployment in the high energy environment of the two beaches investigated. Simpler
methods like the burial of a column of tracer (Nicholls, 1989) face the difficulty that a large
number of columns is needed to cover the spatial variation on a beach, that the location and
survey of the columns might prove difficult under the tidal time constraints and that they need to
be repeated under a variety of wave and tidal conditions. Under strong wave conditions profile
changes may be large but the active volume is likely to be even larger.
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'Rolling berm' surveys (Stapleton et al. 1999) involving rapid repeat surveys of the beach
profile in the swash and breaker zone have been undertaken on Saltdean beach but they do not
provide any information regarding the active volume because only the top of the active layer is
surveyed.
Beach profile surveys over successive low tides suffer a similar weakness to the 'rolling berm'
surveys in that they only document changes of the top of the active layer. Over the duration of one
tidal cycle movement of beach material in the breaker zone may be observed without the beach
profile changing between the tides. In addition, surveys separated by more than one high tide may
miss out on any changes to the profile that happened between the surveys. However, these profiles
provide a minimum volume of beach material moved by documenting the material displaced.
Profile surveys along both groynes on Saltdean beach and the eastern groyne at Telscombe beach
have been carried out since January 2002 during each collection visit, twice-weekly on average
(Figure 7). The areas under the profiles show a seasonal pattern of change with relatively stable
conditions from June to September (tides ~1000 –1200) for all three profiles. Changes in the
profiles are due to long shore material displacement; cross shore material displacement can only
be seen in the profiles themselves, not in the calculated cross shore areas. The two profiles at
Saltdean show broadly opposing changes (r = 0.475, N = 77) which is no surprise for a confined
beach. Consequently, annual maximum changes in the areas under the profiles are 38 m² or 8% of
the maximum area for Saltdean east and 45 m² or 11% for Saltdean west. The area under the
profiles of the much longer beach at Telscombe which is free to migrate westwards has a annual
maximum variation of 60 m² or 40%.
From the profiles it is also possible to calculate the area of the sweep zone (King and Barnes
1964) which apart from taking into account the total cross-shore area also represents cross-shore
profile changes. The sweep zone areas are larger with 90 m² for Saltdean east, 69 m² for Saltdean
west and 70 m² for Telscombe. The area of the sweep zone is much larger on Saltdean beach than
on Telscombe beach indicating that profile changes from cross-shore displacement have a larger
impact than those from long shore displacement.
The beach volume that is moved annually can be calculated for Saltdean beach by averaging
the two cross-shore areas and multiplying the resulting area by half the beach length. Using the
maximum change method this gives a volume of 994 m³, and using the sweep zone method a
volume of 1522 m³. For Telscombe beach the volume is calculated in the same way but assuming
that the cross-shore area and the sweep zone at the western end of the beach is 0. The resulting
volumes are 6000 m³ and 7000 m³ respectively.
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Fig 7: Changes in the cross shore profile area along three groynes. Saltdean east = eastern groyne at Saltdean beach
and Saltdean west = western groyne at Saltdean beach.

In the absence of more precise measurements the authors think that the volumes calculated
from the annual maximum change method, termed annually active volumes (AAV), best represent
the volume to which the annual abrasion rate should be applied, because this volume is one that is
actually measured. While some parts of the AAV undergo more frequent movement than others
(i.e. the active layer) this thin layer is represented by higher abrasion rates while those parts of the
AAV that move rarely are represented by low abrasion rates of pebbles that have been buried in
this mainly inactive volume.
If the mean annual abrasion rate of 1.5% is applied to the AAV of Saltdean and Telscombe
beaches Telscombe beach will lose 90 m³ and Saltdean beach 15 m³ per year. To compare the
losses on both beaches the loss per metre of shoreline has been calculated to be 0.225 m³/m for
Telscombe beach and 0.176 m³/m for Saltdean beach. The loss per square metre of the shore face
is 0.016 m³/m² for Telscombe and 0.007 m³/m² for Saltdean.
Discussion
The combination of field and laboratory experiments provide a proven method for estimating
the abrasion rate of flint shingle on a beach. However, translating individual abrasion rates into
averages that can be applied to an annual rate of loss from in situ abrasion for the whole beach
proves to be difficult because different approaches can be taken to calculate annual mean abrasion
rates and the volume of beach to which they apply.
A comparison between the overall mean abrasion rates in Dornbusch et al. (2002) and those in
this study, or between average abrasion rates based on pebbles that have spent different number of
tides on the beach (Table 1), shows that the rates obtained vary according to the pebbles that are
included in the averaging. If only pebbles that are likely to have undergone continuous abrasion
without any deep burial are included (i.e. those that have spent less than 20 tides on the beach)
abrasion rates are high. Under weak or average wave conditions these values are likely to apply to
11
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only a thin mobile layer of beach material. However, when wave heights are high the mobile layer
will be deeper, and/or when the wave direction is oblique to the beach, substantial parts of the
beach may undergo movement and therefore abrasion. On the other hand, if only pebbles that
have been on the beach for more than 400 tides are included then the abrasion rates are
comparatively small. In the case of limestone the abrasion rate is only 14% of the rate for pebbles
that have been on the beach for < 20 tides and for quartzite it is 17%. This suggests that, although
all pebbles are within the AAV, pebbles that have been on the beach for long periods before
recovery have spent significant periods buried below the frequently active layer and thus have not
suffered active abrasion for much of the time they have been on the beach. However, this
assumption cannot be substantiated unless the three-dimensional location of every pebble is
tracked continuously in relation to the beach surface or the mobile layer.
The assumption that the mean of all abrasion rates is most likely to represent the ‘true’ mean
abrasion rate of all pebbles is difficult to maintain when different time scales (e.g. pebbles
collected prior to and after tide 600, Table 2) are considered. A more 'realistic' average could be
obtained by keeping the tidal interval for each pebble constant, but this is impossible because of
the difficulty in recovering a specific pebble at a specific time. An approximation to this ideal
situation could be achieved by keeping the number of pebbles put out over a given period
constant, supplementing the numbers of recovered pebbles with newly marked ones.
In the equation for calculating the mean annual loss of beach material from in situ abrasion the
volume to which the mean abrasion rate can be applied appears to be even more difficult to
determine than the abrasion rate. The approach taken in this study, which takes into account the
maximum annual displacement of material favours the longshore component of displacement, as,
to be recorded, material needs to move away from the profile line. It thus ignores the volume that
is moved along the profile. Due to the restricted long shore movement at Saltdean beach, this
method may underestimate the AAV as seen in the comparison between the sweep zone area and
the maximum change area.
The comparison between the annual volume loss for Saltdean and Telscombe beach suggests
that compartmentalised beaches with restricted longshore material displacement may suffer less
from in situ abrasion than more open beaches. This is shown in absolute volumes but is even more
pronounced when the length of the beach or the area of the shore face is taken into account.
If the material loss is calculated as a percentage of the total volume of each beach Telscombe
suffers an annual loss of 0.3% and Saltdean of 0.05%. Although small if considered on an annual
basis, in situ abrasion is nevertheless likely to play an important role in long term beach evolution.
Based even on these small rates, shingle on Telscombe beach could wear away within a few
hundred years and on Saltdean beach within a few thousand years. Given that flint is one of the
harder lithologies that constitute shingle beaches in situ abrasion of shingle composed of softer
lithologies, e.g. the limestone beaches of South Wales, may be much more rapid and occur even
within engineering time spans.
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