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Glossary 

This glossary provides brief explanations of the technical terms used in the introductions to the 
chapters and in the `conclusions' sections of the site reports. These explanations are not rigorous 
scientific definitions but are intended to help the general reader. Words in bold type indicate an 
internal reference to another glossary entry. 

Abrasion: the process of mechanical wearing 
away of parts of rocks or fossils by 
sediment-laden water, air or ice. The 
process produces an increasingly smoothed 
and rounded outline shape. 

Absolute age: the actual age of formation of a 
natural feature, rock or fossil, determined by 
absolute dating. Usually given as `years BP', 
actually meaning years before AD 1950 by 
international agreement. 

Absolute dating: a method of determining the 
absolute age of formation of a rock, mineral 
or fossil, by techniques such as radiocarbon 
dating. 

Accretion: build-up or accumulation of sedi-
ment. 

Aeolian: descriptive of sediment transported 
and deposited by the wind. 

Aggradation: the building upwards of a river 
valley or floodplain by accumulation of 
fluvial deposits; can also be applied to mat-
erial deposited by other agencies, such as 
wind or waves. 

Alluvial fan: a cone-shaped deposit made up of 
water-laid deposits, and also some material 
transported by mud flows. 

Alluvial: a term applied to the environments, 
action, and products of rivers or streams. 
Alluvial deposits are composed of clastic 
material deposited in the river floodplain. 

Alluviation: the process of the accumulation 
of material deposited by river water, usually 
located along the river valley and tending 
to be predominantly fine-grained silt or 
sand. 

Alluvium: sediment transported and deposited 
by rivers. 

Anastomosing: descriptive of a system that 
branches or contains a network; for example 
the channel pattern of a braided stream. 

Anthropogenic: produced or induced by 
human activity. 

Anticline: an arch-shaped upfold of rocks pro-
duced by tectonic activity (cf syncline) with 
younger strata on the outermost part of the 
arch and older rock in its core. 

Arch: a hollow cut by wave erosion through a 
rocky headland. 

Archipelago: a group of islands. 
Arcuate: arc-shaped. 
Arenaceous: descriptive of clastic sediments 

made up of sand-sized particles, cf. argilla-
ceous. 

Argillaceous: `clay', descriptive of fine-grained 
detrital sediments made of silt, or clay-sized 
particles, cf arenaceous. 

Ayre: a regional term used mainly in Shetland 
for a tombolo or a long narrow spit of 
shingle or sand, usually formed across a 
shallow bay or voe. 
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Ball and low: see ridge and runnel. 
Bar: a low, elongated body of sediment, such as 

sand or gravel laid down in shallow water, 
built up by wave action offshore, and lying 
more or less parallel to the general coastline 
and sometimes attached to it; cf. spit, 
tombolo. Sometimes known as a `barrier 
beach', where it emerges above high tide 
level. 

Barrier beach: see bar 
Beach: the strip of land along the margin of a 

body of water that is washed by waves or 
tides sufficiently to prevent all or most ter-
restrial plant growth. 

Beach feeding: coastal engineering involving 
the importation of sediment, usually 
obtained from the seabed. Also known as 
beach nourishment, beach replenishment. 

Beach plain: a continuous level or undulating 
area formed by closely-spaced successive 
embankments of wave-deposited beach mate-
rial added more or less uniformly to a pro-
grading shoreline. 

Beach ridge: a low, rectilinear or curvilinear 
mound of beach or beach and dune material 
(sand, gravel, shingle) heaped up by wave 
action on the backshore of a beach above the 
present limit of storm waves or the reach of 
ordinary tides, and running roughly parallel 
to the shore. 

Bedding plane: a planar feature in sedimenta-
ry rocks representing an original surface of 
deposition. Conspicuous bedding planes 
may indicate a short interruption in, or 
change in character of, sediment deposition. 

Bedrock: the rock, usually solid, underlying 
soil and other unconsolidated surficial mate-
rial. 

Berm: a gently inclined ridge of sediment at the 
top of the beach. 

Bio-erosion: weathering and erosion result-
ing from the activities of animals. 

Biogenic: descriptive of sediments that of biol-
gical origin, e.g. shellfish fragments 

Bio-geochemical cycling: the movement of 
chemical elements from organism to physical 
environment to organism, in a more or less 
circular pathway. It is termed `nutrient 
cycling' if the elements involved are essential 
to life. An element may be solid, liquid, or 
gaseous, or form different chemical com-
pounds, in the various parts of the cycle. 

Blow-hole: a hole in a clifftop leading to a sea 
cave, through which air is forced by the 

action of the sea. 
Blowthrough (also blowout): A localized area 

of deflation, especially on a coastal sand 
dune. Deflation may have begun through 
the removal of vegetation by grazing animals 
or by trampling, or through the cutting off of 
sand supplies as new dunes develop near the 
shoreline. 

Bog: ground that is waterlogged and spongy. It 
consists mainly of mosses and contains acidic 
decaying vegetation that may develop into 
peat. 

Boulder clay: see till. 
Boulder: an unattached rock particle with a 

diameter of more than 256 mm. 
BP: before present, see absolute age. 
Brackish: waters with salinities intermediate 

between fresh and marine. 
Braided channel: a stream or river channel that 

branches frequently and rejoins after separa-
tion by bars. 

Braided river (braided stream): a stream or 
river that divides into an interlacing network 
of several small branching and rejoining shal-
low channels, separated by bars or islands. 

Breaker zone: the area between the outermost 
breakers (waves that have become too steep 
to remain stable, and are therefore breaking 
into foam near the shore) and the extent of 
wave uprush on the beach. 

Breccia: a sedimentary rock consisting of 
angular pebbles (cf. conglomerate). 

Cainozoic Era: the youngest era of geological 
time, spanning from approximately 65 mil-
lion years ago to the present, and consisting 
of the Tertiary and Quaternary periods. 

Calcareous: containing large quantities of cal-
cium carbonate (CaCO3). 

Calcarenite: limestone formed mainly of sand-
size calcium carbonate fragments. 

Carboniferous: a geological period from about 
345 to 280 million years ago; rocks formed in 
this period in the British Isles are character-
ized by a lower marine carbonate sequence 
and upper marginal marine and terrestrial 
sequences containing coal deposits. 

Carr: a regional term (mainly used in north-east 
England and south-east Scotland) for a reef; 
also a term for a mire with scrub dominated 
by alder and willow. 

Carse: a Scottish term for areas of emerged or 
land-claimed estuarine flats. 
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Catchment: a term often synoymous with 
drainage basin; the area that collects the 
water flowing to a particular river; see water-
shed. 

Cave: best defined as `a natural cavity large 
enough to be entered by a person'. Most 
caves are formed by dissolution of limestone 
within karst landscapes, but others include 
sea, glacier, lava and tectonic caves. 
Sea caves can be defined as a hollow norm-
ally eroded in a cliff, with the penetration 
being greater than the width at the 
entrance. 

Cement: the mineralogical `glue' that holds par-
ticles together in sedimentary rocks. 

Chalk: a poorly lithified, weak, friable and 
porous white limestone. Stratigraphically, 
the Chalk (a proper noun with a capital let-
ter) is used synonymously in Britain with all 
of those rocks that formed during the Late 
Cretaceous Epoch. 

Chenier: a ridge of sand and shells deposited at 
the swash limit on a saltmarsh or other 
coastal plain by a storm surge. 

Chine: a sharply incised valley intersected by a 
sea cliff. 

Chert: a fine-grained silica-rich rock that com-
monly occurs as nodules or bands within 
limestones. 

Clast (adj. elastic): a sedimentary particle, usu-
ally larger than 4 mm diameter; a fragment of 
a pre-existing rock or fossil (bioclast). 

Clay: very fine-grained sediment, <0.004 mm 
in size; a soft very fine-grained sedimentary 
rock composed primarily of clay-sized parti-
cles. 

Cleft: a fissure or crevice. 
Cleit: a small unmortared drystone turf-roofed 

building peculiar to the St Kilda island group, 
used by the original islanders to store food 
and fuel. 

Cliff: any slope steeper than 45°. 
Climate change: long-term trends or shifts in 

climate caused by natural mechanisms or by 
human activity. 

Climbing dune: a sand dune formed by the 
piling-up of sand by wind against a cliff or 
hillslope. 

Cnoch-and-lochan: a glacially scoured series of 
rock knolls and tarns 

Coastal Management Plan: a plan that sets the 
management of a section of coast into its 
physical (erosion/deposition) and human 
contexts (planning, recreation) in order to 

minimize conflicts of interest between all 
coastal dunes. cf shoreline management 
plan. 

Coastal squeeze: the process whereby, in the 
face of rising sea levels, an area of intertidal 
habitat, such as saltmarsh, mudflat or saline 
lagoon is prevented from migrating land-
wards owing to the presence of a hard 
boundary such as a sea defence or natural 
slope. 

Coastal zone: the space in which terrestrial 
environments influence marine (or lacus- 
trine) environments and vice versa. The 
coastal zone is of variable width, and may 
also change over time. Delimitation of zonal 
boundaries is not normally possible; more 
often such limits are marked by an environ- 
mental gradient or transition. At any one 
locality, the coastal zone may be character-
ized according to physical, biological or 
cultural criteria, which need not, and rarely 
do, co-incide. 

Cobble: a rock particle with a diameter of 
between 64 and 256 mm with a generally 
rounded or subrounded shape. 

Col: the highest point on a divide between two 
valleys. 

Combe: A short valley, especially in chalk areas. 
Conglomerate: a sedimentary rock consisting 

of rounded pebbles (cf. breccia). 
Contemporaneous: formed or occurring at the 

same time. 
CORINE: Co-ORdination of INformation on the 

Environment (a European Union biotopes 
classification initiative). 

Corrasion: erosion by the mechanical pound-
ing, scraping, and battering action of water or 
ice carrying pieces of rock, which wears away 
the land surface. 

Corrosion: weathering by the wearing away of 
materials by chemical action. Corrosion usu- 
ally involves the combined action of oxygen 
and water on a metal, and can be speeded by 
the presence of such substances as salt, acids, 
or bases, or air pollutants like sulphur diox-
ide. 

Corrie: a Scottish term for a cirque, a deep, 
steep-walled, hollow in a mountain caused by 
glacial erosion; = cwm in Wales, = coire 
(Gaelic). 

Cove: see pocket beach. 
Creek: a small narrow inlet of the sea, longer 

than it is wide. 
Creep: the slow mass-movement of material 

705 



Glossary 

down relatively steep slopes, mainly under 
the force of gravity but also influenced by sat-
uration with water and alternate freezing and 
thawing; cf. landslide. 

Crenulate: finely indented or notched. 
Cretaceous: a period of geological time from 

about 142 to 65 million years ago. 
Crevice: a narrow crack in a hard substratum 

< 10 mm wide at its entrance, with the pene-
tration being greater than the width at the 
entrance. 

Crystallization: the formation of crystals or a 
crystalline structure. 

Cuesta: an asymmetric ridge, with a steep slope 
on one side, and a shallow slope on the 
other. 

Current: horizontal movement of water in 
response to meteorological, oceanographical 
and topographical factors; a steady flow in a 
particular direction. `Current' refers to resid-
ual flow after any tidal element (tidal 
streams) has been removed. 

Cusp (adj. cuspate): a complex depositional 
feature formed when longshore drift from 
two directions meets to produce a series of 
ridges at right angles to each other, forming a 
low-lying triangular foreland. 

Debris flow: an avalanche-like break up and 
displacement of sediments down a slope, 
resulting in a chaotic jumble of fragments of 
different sizes in a muddy matrix. 

Deflation: a process of surface-lowering (ero-
sion) by wind action 

Delta (adj. deltaic): a fan-shaped or irregular 
mass of sediment deposited where a river 
enters a lake or the sea. 

Dendritic: a drainage pattern whose shape 
resembles the pattern made by the branches 
of a tree or veins of a leaf. 

Denudation: the combined processes of 
weathering and erosion that wear down 
landscapes. 

Desiccation: removal of moisture, which may 
produce desiccation cracks in the surface. 

Devensian: the term for the last glacial period 
in Britain (maximum c. 18 000 years BP) 

Diagenesis (adj. diagenetic): the alteration of 
the mineralogy and texture of sediments and 
fossils when they are close to the Earth's sur-
face by chemical and physical processes; the 
term excludes metamorphic alteration. 

Differential weathering: weathering that 

occurs at different rates, due to differences in 
composition and resistance of a rock and/or 
differences in the intensity of weathering. 

Dip: the angle between a surface and a hori-
zontal plane. 

Dissolution: natural process of dissolving a 
solid; specifically in karst processes, the dis-
solving of carbonate rock to create a liquid 
solution of calcium and bicarbonate ions in 
water; also known as solution. 

Distal: far from source. 
Drift: a term used to characterize all unconsol-

idated rock debris transported from one 
place to another. See also longshore drift. 

Drowned features: landscape features that are 
submerged as a result of changes in the rela-
tive levels of sea to land. 

Drumlin: a low, rounded hill of glacial till, 
which was moulded into a streamlined shape 
by a glacier ice passing over it. Its long axis 
is parallel to the direction of flow of the ice 
sheet beneath which it formed. 

Dry-core dunes: a dune system in which the 
water table is usually below the deflation 
level, so that standing water is rarely, if ever, 
found in the system 

Dry valley: a fluvial valley cut by a subaerial 
stream or river then abandoned and left dry 
due to underground drainage, so that it now 
seldom, if ever, has water flowing along it in 
the form of a stream channel. 

Dune: in the terrestrial environment, a mound 
or ridge of unconsolidated windblown sedi-
ment. 

Dune slack: Flat-bottomed, hollow zone within 
a sand dune system that has developed over 
impervious strata. The slack may result from 
erosion or blowthrough of the dune sys-
tem, and the flat base level is therefore close 
to or at the permanent water table level. 
Characteristically, dune slacks have rich, 
marshy flora, with willows (Salix species) as 
typical woody colonizers. 

Dyke: a vertically or sub-vertically orientated 
band of rock. The term is generally applied 
to igneous rocks which have `intruded' or 
`cut through' pre-existing rocks, although 
sedimentary (Neptunian) forms occur. 

Ebb-tide: outgoing or falling tide. 
Edge waves: infragravity oscillations forced by 

resonance within within the surf zone. They 
interact with incoming waves to produce cir- 
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culation cells whose currents transport sedi-
ment and may control net longshore move-
ments. 

Embayment: a type of marine inlet typically 
where the line of the coast follows a concave 
sweep between rocky headlands, sometimes 
with only a narrow entrance to the embay-
ment. 

Emerged beach: a former beach now situated 
above the level of the present shoreline as a 
result of earth movement, or changes in rela-
tive sea level. Also called a 'raised beach'. 

English Channel: the arm of the Atlantic Ocean 
between southern England and northern 
France, linked with the North Sea by the 
Strait of Dover. 

Ephemeral: short-lived, intermittent. 
Erosion surface: a surface shaped by the 

processes of erosion. 
Erosion: the wearing away of the land's surface 

by mechanical processes such as the flow of 
water, ice or wind; cf. weathering. 

Erosional notch: a notch in a cliff resulting 
directly from erosinal processes. 

Erratic: a large clast left behind by melting ice 
and composed of rock not found locally. 

Esker: a sinuous ridge of sand and gravel 
deposited by a meltwater stream flowing 
within a tunnel under a glacier or ice sheet. 

Estuary: an inlet of the sea reaching into a river 
valley as far as the upper limit of tidal rise. 
(There are many alternative definitions of the 
term, most based on the dilution of seawater 
by freshwater derived from land drainage.) 

Eustatic: concerning worldwide changes in sea 
level (as distinct from changes when land 
locally sinks into, or rises from, the sea). 
Eustatic changes of sea level may be caused 
by ice ages or may reflect periods of major 
tectonic activity. 

Eyes: a Norfolk term for small inter-tidal ridges. 

Fan: a low-lying accumulation of sediment with 
a roughly triangular outline. See alluvial fan. 

Fault: a fracture within a rock along which there 
has been displacement due to tectonic 
deformation (e.g. earthquakes). 

Feeder bluff: a term for a cliff undergoing ero-
sion, which serves as a source of beach sed-
iments. 

Fen: see bog. 
Fetch: the distance across water over which the 

wind blows from a particular direction unin-
terrupted by land. 

Fissure: a fracture surface, or crack within a 
rock along which a clear separation can be 
seen. Often filled with material, frequently 
mineral-bearing. 

Fjard: a series of shallow basins connected to 
the sea via shallow and often intertidal sills. 
Fjards are found in areas of low-lying ground 
that have been subject to glacial roughening. 
They have a highly irregular outline, no main 
channel, and lack the high relief and 
'U'-shaped cross-section of fjordic inlets. 

Fjord: a long, narrow, steep-sided inlet of the 
sea having a shallow entrance sill. Fjords are 
glacially over-deepened and may have a 
series of sills and basins, often having deep 
water at the head. They are commonly sur-
rounded by high ground, and, in cross-
section, have a deep `U'-shape. See also gla-
cial valley. 

Flagstone: a hard, fine-grained sandstone that 
slits uniformly along bedding planes into 
slabs. 

Flandrian: see Holocene. 
Flint: a variety of chert, a hard, glassy and non- 

crystalline mineral form of silicon dioxide 
(quartz), frequently found in carbonate sed- 
iments, where it has developed from dis- 
solved silica derived from sponges. 

Floodplain: the level surface next to a river that 
is water covered during times of flood. 

Flood-tide (or flow): incoming or rising tide. 
Fluvial: relating to a river or river activity. 
Fluvio-glacial: See glaciofluvial. 
Flying barrier: a looped bar or spit formed on 

the landward side of an island that is subse-
quently reduced below sea level by wave ero-
sion before being destroyed. 

Fold: a flexure in rocks. 
Foliation: the planar arrangement of minerals, 

or other textural or structural features in 
rocks. 

Foredune: A ridge of irregular sand dunes, typ-
ically found adjacent to beaches on low-lying 
coasts, and partially covered with vegetation. 

Foreshore: the outer, or lower, seaward-sloping 
zone of a shore or beach. Also applied to the 
area of land between a body of water, and 
land that is occupied or cultivated. 

Fossil: the preserved remains of animals and 
plants. 

Full: a regional term for a gravel beach ridge 
in England and Wales. 

Gabion: a wire basket, filled usually with stone, 
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used for structural purposes such as retain-
ing walls, revetments, slope protection, and 
similar applications. 

Gault clay: a glutinous marine deposit of Early 
Cretaceous age found in south-eastern 
England and in France, containing abundant 
fossils. 

GCR: see Geological Conservation Review. 
Geo: (from Norse ` gja' meaning `cleft') a north-

ern Scottish term for a steep-sided narrow 
inlet of a cliffed coastline, often eroded along 
a major near-vertical joint or fault. 

Geological Conservation Review (GCR): a 
review programme that assessed and selected 
nationally important geological and geomor-
phological sites in Great Britain with a view 
to their long-term conservation as SSSIs. 

Geomorphology: the study of the landforms 
and the processes that formed them. 

Geotechnology: the application of scientific 
methods and engineering techniques to the 
exploitation and use of natural resources. 

Glacial: relating to the activity and presence of 
glaciers or ice. 

Glacial advance: a time interval marked by an 
advance or expansion of a glacier. 

Glacial age: a subdivision of a glacial epoch. 
Glacial cycle: a major climatic oscillation of the 

order of 100 000 years, during which the ice 
sheets advanced and subsequently retreated 
and recurrent at fairly regular times. 

Glacial deposit: a deposit or drift transported 
by glaciers or icebergs, and deposited direct-
ly on land or in the sea. 

Glacial drainage: the system of meltwater 
streams flowing from a glacier or ice sheet. 

Glacial drift: see glacial deposit. 
Glacial epoch or period: any period of geo-

logical time during which the climate was 
cold in both the northern and southern 
hemispheres and ice sheets and glaciers 
covered a larger total area than those of the 
present day. 

Glacial erosion: the erosion, by, for example 
grinding, gouging and scratching, by the 
movement of a glacier with rock fragments 
within it, and also by meltwater streams. 

Glacial lake: a lake fed primarily by the melt-
water of a glacier, and found beyond the 
margins of the glacier. 

Glacial maximum: the time or position of the 
greatest advance of a glacier or ice sheet. 

Glacial recession: a time marked by a decrease 
in the size and volume of a glacier.  

Glacial stage: a major subdivision of a glacial 
epoch, for example one of the major cycles 
of growth and disappearance of the 
Pleistocene ice sheets. 

Glacial valley: a deep, steep-sided U-shaped 
valley, influenced by a glacier that has 
widened and deepened a pre-existing river 
valley by glacial erosion. Sometimes called 
a `glacial trough'. 

Glaciation: a term to describe the formation, 
movement and recession of glaciers and ice 
sheets. 

Glacier surge: a period of very rapid flow and 
growth of a glacier. 

Glacier: a large body of ice formed in part on 
land by the compaction of snow, which 
moves slowly by creep downslope, or out-
wards in all directions under the influence of 
gravity. 

Glacio-eustatic: relating to changes in sea level 
due to seawater being `locked up' in ice 
sheets and vertical movements of the Earth's 
crust due to loading and unloading of the 
crust by the weight of the ice sheets. See 
eustatic. 

Glaciofluvial: relating to the meltwater 
streams which flow from melting glacier ice, 
and to the deposits and landforms created by 
such streams, for example outwash plains. 

Glaciogenic: of or relating to glaciers and 
glaciations. 

Glacio-isostatic: relating to vertical crustal 
movements associated with the addition 
(causing crustal depression) and removal 
(leading to crustal uplift) of glaciers. See 
isostasy. 

Glaciolacustrine: relating to glacial lakes. 
Glaciomarine sediments: glacially eroded, ter-

restrially derived sediments (clay, silt, sand, 
and gravel) deposited in the marine environ-
ment. The sediments may accumulate by ice 
rafting, as an ice-contact deposit or by aeo-
lian transport. 

Glaciotectonic: the deformation of rocks or 
sediments caused by glacial movement. 

Gneiss: a coarse-grained metamorphic rock, 
composed of alternating light and dark 
bands, formed at very high temperatures and 
pressures. 

Granite: 	a pale-coloured, coarse-grained 
plutonic igneous rock, commonly occurring 
as large intrusions but also found in veins. 

Granule: a sediment particle of very coarse 
sand, 2-4 mm diameter. 

1: 



Glossary 

Gravel: sediment particles, the term used to 
describe beach sediments in the pebble size 
range, which may be formed from rock or 
shell fragments. 

Greensand: a greenish sandstone consisting 
mainly of quartz and glauconite, deposited 
during the Cretaceous Period. 

Grit: coarse, angular sediment particles. 
Groyne: a wall or jetty built out from a river-

bank or seashore, intended to combat the 
effects of longshore drift and control local 
erosion. 

Gully: A vertical space between two rock walls, 
at least 0.5 m wide and 0.5 m deep. 

Hanging valley: a tributary valley whose floor is 
higher than the floor of the main valley. 
Usually the result of glaciation, but also pro-
duced by marine erosion leading to cliff 
retreat. 

High Rock Platform: a shore platform 
formed during the Quaternary Period and 
now found in Scotland at an elevation of 
c. 33 m OD, owing to a fall in sea level rela-
tive to the land. 

Hog's-back: narrow, symmetrical ridge, under-
lain and controlled by a resistant bed dipping 
at some 40° or more. 

Holocene Epoch: a geological time division; 
the most recent global epoch, which began 
approximately 10 000 years BP and is charac-
terized by sea-level rise in all those places in 
Britain not affected by isostatic uplift. It is 
roughly equivalent to the European 
Flandrian Stage. 

Honeycomb weathering: a form of chemical 
weathering in which numerous pits occur 
on a rock exposure, causing the surface to 
look similar to a large honeycomb. It typical-
ly occurs in and regions, affecting granular 
rocks such as sandstones and tuffs. 

Hydrography: the scientific study of seas, lakes 
and rivers (cf. `hydrology'). 

Hydrology: the study of the distribution, con-
servation, use etc. of the water of the Earth 
and its atmosphere (cf. 'hydrography'). 

Hydration: Chemical combination of water 
with another substance, e.g. the addition of 
water to a mineral (such as anhydrite) to pro-
duce a hydrous phase (in this case, gypsum). 
Hydration may be important in the weather-
ing of rocks. 

Ice Age: a name often applied to the 

Pleistocene Epoch during which large areas 
were repeatedly covered by ice sheets and 
glaciers. 

Igneous: a rock that has formed from molten 
rock (magma), either by volcanic activity or 
intrusive processes. It consists of interlock-
ing crystals, the size of which depends on the 
rate of cooling of the magma. 

Interfluve: an area of higher ground separating 
two river valleys. 

Interglacial: a period of relatively warm climate 
between two episodes of glaciation where 
ice is in retreat. 

Interstadial: a relatively short period within a 
major phase of glaciation when ice was not 
advancing and climate conditions were com-
paratively warm. 

Intertidal: the area of the shore between the 
highest and the lowest tides; cf. littoral. 

Irish Sea: the area of sea between Great Britain 
and Ireland, from St George's Channel in the 
south to North Channel in the north, includ-
ing all estuaries except the Firth of Clyde. 

Isostasy: the condition of equilibrium, compa-
rable to buoyancy, of the Earth's crust floating 
in the underlying layer (aesthenosphere) of 
the Earth. Crustal loading, for example by 
ice, water or volcanic flows, leads to isostatic 
depression, and the crust sinks deeper into 
the aesthenosphere. The removal of weight 
leads to isostatic uplift or rebound, and the 
crust rises. The depression and rebound 
occur over long timescales, of the order of 
thousands of years 

Joint: a fracture in a rock that exhibits no dis-
placement across it (unlike a fault). May be 
caused by shrinkage of igneous rocks as they 
cool in the solid state, or, in sediments, by 
regional extension or compression of sedi-
ment caused by earth movements. 

Jurassic: a period of geological time, from 195 
to 140 million years ago. 

Kame: a low mound of stratified sand and 
gravel originally deposited on top of, or at 
the margin of, a glacier or ice sheet by melt-
waters, and remaining as a topographical 
feature after the ice has melted. 

Karst: a distinctive terrain created by erosion of 
a soluble rock, where the topography and 
landforms are a consequence of efficient 
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underground drainage; characterized by 
caves, sinkholes and dry valleys and main-
ly developed on limestone. 

Kettlehole: a depression in glacial or glacio-
fluvial sediments, resulting from the melt-
ing of a mass of glacier ice that was buried in 
sediment. 

Lacustrine: relating to, formed within in, or 
produced by, lakes. 

Lagoon: a shallow body of coastal saltwater 
(from brackish to hypersaline) partially sepa-
rated from an adjacent sea by a barrier of 
sand or other sediment, or less frequently by 
rocks. 

Lamina (pl. laminae): a thin layer within a sed-
imentary rock, typically less than 1 cm thick. 

Land-claim: the process of creating usable land 
from flooded or intertidal land, usually 
involving impoundment and drainage. 

Landform: a natural feature of the surface of 
the land. 

Landslide: a large, rapid mass-movement of 
material down relatively steep slopes, mainly 
under the force of gravity, but also influenced 
by saturation with water and alternate freez-
ing and thawing; cf. creep, rockfall. 

Last Glacial Maximum: the time of the last 
great glacier advance, when ice sheets and 
glaciers reached their maximum thickness 
and extent. Dated to between 22 000 and 
18 000 years BP. 

Late-glacial: relating to the time of the end of 
the last glaciation of the Pleistocene Epoch, 
part of the Devensian Stage. 

Lateral moraine: a low ridge-like moraine, 
built along on the side margin of a glacier. 

Lava: molten rock extruded onto the Earth's 
surface, or the resultant solid rock. 

Leach: to dissolve or remove from a soil or 
rock. 

Levee: a broad ridge alongside a river or 
stream, deposited by floodwaters when they 
overtop the channel banks. 

Lias: in Britain, a stratigraphical unit of rocks 
formed during the early part of the Jurassic 
Period. 

Limestone: sedimentary rock composed largely 
of calcium carbonate (CaCO3) in the form of 
the mineral calcite, often derived from the 
shells of organisms, and soluble in weak 
acids including rain and soil water; strong, 
well-lithified limestones may stand in high 

vertical cliffs and can span large cave pas-
sages formed within them by dissolutional 
enlargement of fractures. 

Links: relatively flat land along a seashore that 
is typically sandy and turf covered. 

Lithology: descriptive of the constitution of a 
sediment or a rock, including texture, com-
position and colour, and size, shape and min-
eral composition of constituent crystals or 
clasts in the rock. 

Littoral: the area of the seashore that is occu-
pied by marine organisms that are adapted 
to, or need, alternating exposure to air and 
wetting by submersion, splash or spray; cf. 
intertidal. 

Loch Lomond Stadial: a relatively cold period 
during the late glacial between 11 000 and 
10 000 years BP. 

Lodgment till: a glacial deposit laid down 
underneath an ice sheet or valley glacier. It 
is usually clay-rich and contains boulders. 

Loess: a fine-grained sediment of windblown 
silt and clay, largely derived from cold 
periglacial deserts. 

Longshore drift: movement of sand and shin-
gle along the shore. 

Low: inter-ridge hollow in southern England. 
See swale. 

Machair: a type of coastal dune pasture on 
lime-rich sand, which has developed on a 
level coastal plain in wet, windy Atlantic 
seaboard conditions. Machair is globally 
restricted to north and west Scotland and 
western Ireland. 

Macro-tidal: an estuary or other inlet with an 
average spring tidal range greater than 4 m. 

Managed re-alignment or `retreat': allowing 
the coastline to recede to a new line of 
defence (natural or man-made), usually 
accompanied by measures to encourage the 
development of environmentally beneficial 
mudflat or saltmarsh areas seaward of the 
new defence line. 

Marine regression: the withdrawal of the sea 
from large areas of land, due to a fall in sea 
level relative to the land. 

Marine transgression: the encroachment of 
the sea across large areas of land, due to a 
rise in sea level relative to the land. 

Mass movement: the downslope movement of 
rock fragments and soil under the influence 
of gravity. The material concerned is not 
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incorporated into water or ice, and moves of 
its own accord, but slides are often triggered 
by increase in water pressure on rocks and 
soil. 

Mass wasting: the dislodging and transport of 
soil and sediment due to gravity. Processes 
include solifluction and rock-falls. 

Matrix: the sediment, usually very fine-grained, 
which infills the spaces between larger 
grains. 

Meltwater: water produced by the melting of 
snow and ice. 

Metamorphism (adj. metamorphic): the 
process of alteration of igneous and sedi-
mentary rocks by increases in pressure 
and/or temperature (but without melting) 
within the Earth's crust. 

Moraine: a ridge of unsorted, unstratified 
glacial till deposited on top of or at the mar-
gins of a glacier or ice sheet. 

Morphology: the form and structure of the 
landscape. 

Mud: fine-grained sediment particles of silt 
and/or clay with a diameter of <0.0625 mm. 

Mudflat: an expanse of mud or muddy sedi- 
ment in the intertidal zone. 

Mudflow: The mass movement of fine-grained 
material held in suspension by water. 

Mudstone: a very fine-grained rock. 

National Grid: a metric grid used in maps, 
based on the Tranverse Mercator Projection 
and developed by the Ordnance Survey for 
use in Great Britain. 

National Nature Reserve (NNR): a site of 
national or international importance for 
nature conservation, declared under the 
National Parks and Access to the Countryside 
Act, 1949 and the Wildlife and Countryside 
Act, 1981. 

Naze: a local term used in Essex for a headland. 
Neap tide: the astronomical tide of minimum 

tidal range, occurring at the time of the first 
and third quarters of the moon. 

Negative surge: the depression of sea level 
below Lowest Astronomical Tide by meteoro-
logical conditions; cf. surge. 

Neotectonic: concerning tectonic (crustal) 
movements operating in the recent geologi-
cal past (especially of Quaternary age) and 
those still occurring today. 

Ness: a large low-lying foreland or promonto-
ry; also used in south-east England for a 

headland. 
Nothe: a local term used in Dorset for a head-

land. 
North Sea: the sea to the east of Great Britain, 

east of 40  W to the north of Scotland, north of 
51° N at the Strait of Dover, and south of 
61° N. 

Oceanography: the branch of science dealing 
with the physical, chemical, geological and 
biological features of the oceans and ocean 
basins. 

OD: see Ordnance Datum. 
Ord: a term used in Yorkshire to describe areas 

of low, denuded beach that migrate along the 
direction of longshore drift, and are sepa-
rated by fuller areas of beach. 

Ordnance Datum: the fixed reference point for 
heights and contours shown on Ordnance 
Survey maps, which is based on mean sea 
level (MSL) as recorded at Newlyn (Cornwall) 
over a seven-year period from 1915 to 1921. 
This is not the same as chart datum, which is 
the set reference point on marine charts for 
water depth in relation to tides. On metric 
charts for which the UK Hydrographic Office 
is the charting authority, chart datum is a 
level as close as possible to Lowest 
Astronomical Tide (LAT), the lowest pre-
dictable tide under average meteorological 
conditions. 

Overflow channel: an eroded trough cut by 
water spilling over from another channel or a 
standing water body like a lake. 

Overwash fan: see washover fan. 
Oxidation: the chemical process of removing 

electrons from an element or compound 
(e.g. the oxidation of iron compounds from 
ferrous to ferric); frequently together with 
the removal of hydrogen ions. 

Oxygen isotope analysis: a method for esti-
mating past ocean temperatures. The ratio of 
the stable oxygen isotopes, 180 and 160, is 
temperature dependent in water, 180 increas-
ing as temperature falls. Oxygen incorporat-
ed in the calcium-carbonate shells of marine 
organisms will reflect the prevailing 180:160 
ratio. 

Oyces: a Shetland term used to describe tidal 
lagoons enclosed by spits or barriers. 

Palaeosol: an ancient or `fossilized' soil. 
Palynology: the study of microscopic plant fos- 
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sils, such as spores, pollen, algal cysts and 
acritarchs and their distribution, which has 
proved to be of considerable use in correlat-
ing sedimentary deposits. 

Parabolic dune: a sand dune with a long, 
scoop-shaped form, convex in the downwind 
direction so that its horns point upwind, 
fixed by vegetation while the convex surface 
migrates downwind. Typically found where 
strong onshore winds supply abundant sand. 

Pea-shingle: a clean gravel, the individual par-
ticles of which are similar in size to peas. 

Peat: an unconsolidated deposit of semi-
carbonized plant remains formed in a water-
saturated environment, such as a bog or fen. 

Pebble: a rock particle with a diameter of 
between 4 and 64 mm, typically implying a 
degree of rounding. 

Pedestal: a thin neck or column of rock topped 
by a wider mass, produced by undercutting 
due to wind abrasion or differential weath-
ering. 

Periglacial: zone or environment peripheral to 
glaciers, so that it is very cold but is not cov-
ered by ice sheets, characterized by the action 
of intense frost, often combined with largely 
permanently frozen ground known as 
`permafrost'. 

Piping: natural subsurface channels of different 
sizes, which can form an interconnecting net-
work, often in soils with significant amounts 
of swelling clays. 

Planation surface: a term used in Britain to 
describe a fairly level plain resulting from 
prolonged erosion by rivers, slope process-
es, marine erosion, or other types of ero-
sional activity. 

Planation: the process of erosion by which the 
surface undergoing erosion becomes flat or 
level. 

Platform: see shore platform. 
Pleistocene: the first epoch of the Quaternary 

Period, from about 1 800 000 to 10 000 years 
ago, composed of alternations of great cold 
with stages of relative warmth, and some-
times referred to as the Ice Age. 

Plunging cliff: a cliff that descends directly in 
to deep water. 

Pocket beach: a beach contained within 
bounding headlands; a cove. 

Postglacial: referring to the time interval since 
the total disappearance of glaciers at middle 
latitudes. 

Preglacial: referring to the time prior to a gla- 

cial period. Also said of material underlying 
glacial deposits. 

Progradation: the seaward-migration of a 
shoreline. 

Quartzite: a metamorphic rock formed from 
more or less pure quartz sandstones. 

Quaternary Period: a geological time division 
ranging from about 1.8 million years BP to 
the present day, it is the latest period of 
geological time, and the second period of the 
Cainozoic Era. It is divided into two epochs, 
the Pleistocene and the Holocene. See `Ice 
Age'. 

Radiocarbon dating: a method of ascertaining 
the age of a sample by measuring amounts of 
carbon-14 (14C) within organic material. The 
method is based on the assumption that 
upon removal from the Earth's carbon cycle 
(for example when an organism dies), car-
bon-14 content is 'frozen', and then the pro-
portion reduces over time through radioac-
tive decay; by measuring the relative abun-
dance of stable and radioactive carbon in a 
sample and knowing the decay rate of car-
bon-14 the elasped time can be calculated. 

Raised beach: see emerged beach. 
Ramsar site: a site designated under the inter-

national Convention on Wetlands of 
International Importance especially as 
Waterfowl 	Habitat 	('the 	Ramsar 
Convention'). 

Recurve: a landward-curving sand or gravel 
ridge produced by the successive extension 
of a spit. 

Reef: (1) a ridge of rock or coarse material, the 
top of which lies close to the surface of the 
sea, and may be exposed at low tide; (2) an 
elevated structure on the seabed built by cal-
careous or other concretion-forming organ-
isms, or by chemical precipitation; (3) an arti-
ficial structure deliberately constructed or 
placed on the seabed with the intention of 
influencing the local environment, for exam-
ple to enhance fisheries or to absorb wave 
energy. 

Refraction: the change in the approach angle of 
a wave as it moves towards the shore. As 
water becomes shallow, waves slow down. 
Refraction causes waves to converge on head-
lands and diverge in bays, concentrating 
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wave energy on headlands rather than on 
beaches. 

Regolith: unconsolidated, weathered, broken 
rock debris, mineral grains, and superficial 
deposits that overlie unaltered bedrock. 

Regression: see marine regression 
Relict: descriptive of a geological or geomor-

phological feature surviving in its primitive 
form, i.e. no longer actively forming or evolv-
ing. 

Revetment: a facing of rocks, sandbags, etc., 
intended to protect a coastline from erosion. 

Ria: a drowned river valley in an area of high 
relief; most have resulted from the post-
glacial rise in sea level relative to the land. 

Ridge and runnel: multiple broad intertidal 
bars and swales running parallel to the 
coastline, the ridge crests typically being 
spaced at intervals of about 100 m, with an 
amplitude of about 1 m. 

Rill dissection: the erosion of soil by water 
running through little streamlets, or head-
cuts, forming rills, or small gullies. 

Rockfall: a type of mass-movement where 
coarse material moves rapidly downwards 
from one part of the slope to another. 

SAC: see Special Area of Conservation. 
Saltmarsh: an area of alluvial or peat deposits, 

colonized by herbaceous and small shrubby 
terrestrial vascular plants, almost permanent-
ly wet and frequently inundated with saline 
waters. 

Saltpan: a small, shallow, undrained, natural 
depression containing a salt deposit pro-
duced by the accumulation and subsequent 
evaporation of water; or a shallow pool of 
somewhat salty water occupying such a 
depression. They are flooded at high tide, 
and remain bare of plants because evapora-
tion makes the trapped water hypersaline. 

Sand: particles in the size categories 0.062 mm 
diameter (very fine-grained sand) to 4 mm 
diameter (granules). 

Sand dune: see dune. 
Sandflat: an expanse of sand or sandy sedi-

ment in the intertidal zone. 
Sandstone: a sedimentary rock made of lithi-

fied sand. 
Sarn: a Welsh word for `causeway', used in west 

Wales for a roughly linear boulder or cobble 
reef derived from glacial moraine, lying at 
shallow depth (maximum depth about 10 m 

below chart datum), and completely covered 
at low tide. 

Scar: Lag deposits of boulder and cobble domi-
nated areas in the intertidal zone produced 
by erosion of glacial till. 

Scour: the effect of abrasion, usually by water-
or wind-borne sand or gravel, on a surface. 

Scree: see talus. 
Seabed: the sea floor. 
Sea loch: a marine inlet in Scotland that has 

fjordic or fjardic features, entered by the tide 
(on each cycle), and with a salinity generally 
greater than 30 %o. Brackish conditions may 
be periodically established, particularly in the 
surface layers. 

Sediment budget: the inputs of sediments 
from various sources minus the outputs to 
various sinks. Can be positive (implies accre-
tion) or negative (undergoing erosion) 

Sediment cell: a compartment of coastline, 
divided from neighbouring sections of coast 
in terms of longshore drift, current flow, 
and wave convergence and divergence. Also 
known as `coastal cell' or `coastal processes 
cell'. 

Sediment: loose material derived from the 
weathering and erosion of pre-existing 
rocks, or from biological activity (e.g. shells 
and organic matter) or from chemical precip-
itation (e.g. evaporites). 

Sedimentation: the process of settling of sus-
pended solid particles from water by gravity. 

Sedimentary rocks: rocks formed by the lithi-
fication (cementation) of sediment. 
Sedimentary rocks may be composed of min-
eral or rock particles (clasts) to form sand-
stones, claystones or sediments of biological 
origin to form limestone and peat, or of 
chemical precipitation to form evaporites. 

Shale: a fine-grained sedimentary rock, com-
posed of clay particles, that splits easily into 
thin layers. 

Shell-sand: a sediment comprising predomi-
nantly shell fragments of sand-size. 

Shingle: beach pebbles, normally well-round-
ed as a result of abrasion. 

Shoal: a mound or other structure raised above 
the seabed in shallow water that is composed 
of, or covered by, unconsolidated material 
and may be exposed at low water. 

Shore platform / intertidal platform: a sur-
face forming a level rock platform in the 
intertidal zone. Sometimes referred to as a 
`wave-cut platform', but others can be lev- 
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elled by weathering or may be structurally 
controlled. 

Shoreline management plan: a plan that 
focused on the management of coastal ero-
sion and defence, usually within a coastal 
sediment cell. 

Sidereal year: the time required for one com-
plete revolution of the Earth about the Sun 
(c. 365.25 days). 

Significant wave height: the mean height of 
the highest one third of all waves. 

Silt: fine-grained sediment particles ranging 
from 0.004-0.0625 mm in size. 

Site of Special Scientific Interest (SSSI): an 
area of land or water notified by the statuto-
ry nature conservation agencies under the 
Wildlife and Countryside Act 1981 (as 
amended) as being of special nature and/or 
geological conservation importance; the 
principal designation under which GCR sites 
are protected. 

Skerry: (pl: skerries): low-lying rocky island or 
reef, often without terrestrial vegetation, and 
frequently swept by the sea. 

Slope-over-wall: a cliff form characterized by a 
convex upper profile and a vertical or sub-
vertical lower profile. Formed by periglacial 
processes followed by sea-level rise, which 
trims the lower cliff. 

Slump: contorted structures produced by the 
mass-movement of unconsolidated sedi-
ment. 

SPA: see Special Protection Area. 
Special Area of Conservation (SAC): a site of 

European Community importance designat-
ed by an EU Member State under the 1992 
Habitats Directive 92/43/EEC for the conser-
vation of natural habitats or species listed in 
Annexes I and II of the Directive. These 
SACs, together with Special Protection 
Areas (SPAs) classified under the 1979 Birds 
Directive 79/409/EEC, collectively form the 
Natura 2000 Network. Most SACs above low-
water mark are underpinned by Sites of 
Special Scientific Interest. 

Special Protection Area (SPA): a site of envi-
ronmental importance recognized at a 
European level, classified by an EU Member 
State under the 1979 Birds Directive 
79/409/EEC on the conservation of wild 
birds. These SPAS, together with Special 
Areas of Conservation (SACs), designated 
under the 1992 Habitats Directive 92/43/EEC 
collectively form the Natura 2000 Network. 

In Britain most SPAS above low-water mark 
are underpinned by Sites of Special 
Scientific Interest. 

Spit: a low, elongated accumulation of sedi-
ment such as sand or shingle, projecting 
from the shore into a water body; cf. bar, 
tombolo. 

Spring tide: the astronomical tide of maximum 
tidal range, occurring at or just after new 
moon and full moon. The most marked 
spring tides (equinoctal springs) occur at the 
spring and autumn equinoxes. 

SSSI: see Site of Special Scientific Interest. 
Stack: (from Gaelic 'stac') a pillar of rock 

formed by wave action, often when a sea 
arch collapses. 

Strandplain: a prograded shoreline built sea-
wards by waves and tidal streams or cur-
rents, and continuous for some distance 
along the coast. 

Strata: (singular: stratum): layers within sedi-
mentary rocks. The term is often used 
instead of `beds'. 

Strait: any deep (>5 m depth) tidal channel 
between two bodies of open coastal water. 
Strictly, a strait is the stretch of water between 
an island and its mainland (or adjacent 
islands). 

Strath: a Scottish term for a broad level-floored 
river valley. 

Stratigraphy: the study of rock successions and 
their distribution in space and time pre-
served from the geological past, in order to 
reveal the history of the succession of events 
and life of the past. 

Stump: the rock mass that remains after a stack 
has been worn down. 

Subaerial weathering: the normal processes of 
weathering that loosen rock fragments and 
transport debris downslope; in the intertidal 
zone, it may affect rocks down to the level of 
permanent saturation. 

Subcell: a subdivision of a sediment cell. 
Submerged coast: a former coastline that is 

preserved underwater, following submer-
gence by rising sea levels relative to the land. 

Surge: the elevation of sea level above Highest 
Astronomical Tide by low pressure meteoro-
logical conditions, also known as a `storm 
surge'; cf. negative surge. 

Swale: a long, narrow depression, approxi-
mately parallel to the shoreline, between two 
ridges on a beach, and draining through 
transverse channels as the tide falls. A com- 
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ponent of ridge and runnel topography. See 
low. 

Swell: sea waves that have left the area where 
they were generated by the wind, or that have 
remained after the generating wind has dis-
appeared. 

Talus: an accumulation of rock litter at the foot 
of a slope, generally with a wide size-range 
(up to several metres) and ungraded; com-
monly used to denote debris shed from the 
high part of a reef slope and transported 
basinward by gravity ('reef talus', `talus 
apron'). Also called scree. 

Tectonism (adjective tectonic): deformation of 
the Earth's crust and the consequent struc-
tural effects (e.g. faulting, folding etc.), 
often associated with crustal plate move-
ments and mountain-building. 

Tertiary: a period of geological time ranging 
from about 65 to 2 million years ago, preced-
ing the Quaternary Period. 

Tidal prism: the volume of water that passes in 
or out of an inlet during a tidal cycle. 

Tidal range: the difference in water height 
between Extreme High Water of Spring Tides 
and Extreme Low Water of Spring Tides. 

Tidal stream: the alternating horizontal move-
ment of water associated with the rise and fall 
of the tide (cf. current). 

Tied island: an island connected to the main-
land, or to another island, by a tombolo. 

Till: unsorted, non-stratified sediment deposit-
ed directly by glacial ice without the 
intervention of water; commonly known as 
`boulder clay' or `glacial till'. 

Tombolo: a spit that links an island to the main-
land or to another island, formed by deposi-
tion when waves are refracted round the 
island. 

Traigh: (pronounced `try') a Gaelic term for a 
beach, shore, or strand. 

Training: the building of walls or embankments 
within an estuary to direct current flow and 
stabilize a shifting channel. 

Transgression: see marine transgression 
Triassic: a period of geological time ranging 

from about 230 to 195 million years ago. 
Tsunami: a wave train, or series of waves, 

generated in a body of water by an impulsive 
disturbance that vertically displaces the water 
column, including earthquakes, landslides, 
volcanic eruptions, explosions, or the impact 

of cosmic bodies such as meteorites. 

Unconformity: the surface that separates two 
sedimentary sequences of different ages; it 
represents a gap in the geological record 
when there was erosion, and/or tectonism 
and/or no deposition. There is often an 
angular discordance between the two 
sequences. 

Undercliff: a subordinate cliff comprising mate-
rial fallen from the cliff above; the lower part 
of a cliff whose upper part has undergone 
landsliding. 

Voe: a regional term used in Shetland for an 
inlet, usually glacially eroded. 

Wave: a ridge of water between two depres-
sions. As waves approach a shore, they curl 
into an arc and break. The energy of surface 
waves is responsible for most coastal 
erosion. 

Wave exposure: the degree of wave action on 
an open shore, governed by the distance of 
open water over which the wind may blow to 
generate waves (the fetch) and the strength 
and incidence of the winds. 

Washover fan: a fan-shaped body of sediment 
deposited by marine waters flowing land-
wards through or across a coastal barrier 
such as a bar or island. Such features are 
formed especially during storms when the 
barriers are likely to be overtopped. 

Waterfall: a steep fall of water along the course 
of a river or stream. River erosion may pro-
duce a waterfall where the river crosses a 
band of hard rock; the waterfall will continu-
ally retreat upstream through erosion. 
Coastal erosion may produce a waterfall 
where cliff retreat, proceeding faster than the 
downcutting river erosion, forms a hanging 
valley. 

Water layer weathering: weathering process-
es related to the wetting and drying of sea 
cliffs and shore platforms by waves, spray 
and tides. 

Water table: the level within a rock mass below 
which all voids are filled with groundwater; 
above it the vadose zone is freely draining, 
and below it the phreatic zone is totally and 
permanently saturated. 
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Watershed: the boundary delimiting a river 
drainage basin as the basic hydrological unit. 

Wave quarrying: the prising or pulling away of 
pieces of rock by the shock of impact of 
breaking waves. 

Weathering: the process by which rocks are 
broken down in place by physical, chemical 
and biological processes; the term does not 
infer any transportation of the weathered 
rock material (cf. erosion). 

Wetland: an area of low-lying land where satu-
ration with water is the dominant factor in 

determining the nature of soil development 
and the types of fauna and flora living in the 
soil and on its surface. Examples include 
bogs, fens, marshes and swamps. 

World Heritage Site: a site designated under 
the international Convention Concerning the 
Protection of the World Cultural and Natural 
Heritage (the 'World Heritage Convention'). 

Zawn: Cornish word for a narrow gully or cleft 
in the rocks leading down to the sea. 
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Bullers of Buchan 103, 104, 

105, 106 
Foula 77, 78, 79 
Portland Limestone 634, 

635, 638, 639 
South Pembroke Cliffs 119 
Villians of Hamnavoe 70 

Brancaster Bay 612 
Braunton Burrows, Devon 214, 

226, 330, 331, 332, 333, 
348-54, 418, 420 
Airy Point 349 
dunes 224, 348, 349, 350, 

351, 352, 353, 354 
blowthroughs 350 
military use 351-2, 352 
rabbit population 352 

sand and gravel extraction, 
Torridge estuary 353 

sandy saltmarsh 519 
sediment budget 352 
shore platform 351, 351, 

353 
spits 219 
submerged forest 353 

Bridgwater Bay, saltmarsh 
creeks 524-5 

Bridlington Bay, ridge-and-run-
nel beach 12 
see also Flamborough Head; 

Holderness 
Buddon Sand 332, 405, 405 

see also Barry Links 
Budleigh Salterton 132, 133, 

233, 234, 251-4 
Otter estuary 253 
pebbles as a 'tracer' 253 
pebble source 251, 252 
sediment grading 253 
shore platforms 251 
wave refraction 251, 253 
West Down Beacon 

landsliding 252, 253 
Bullers of Buchan 57, 58, 59, 

103-7 
blowholes, The Pot 103, 

106, 106 
boulder beaches, 103, 104, 

105, 106 
caves, North and South Seals 

104 

conical stacks 104 
Dunbuy Island 106 
geos 103-4, 105, 106 
glacial legacy 104, 106 
shore platforms 104, 106 

Caernafon Bay Coast 566, 
593-5, 599 
Menai Strait 594-5, 594 
Morfa Dinlle and 

Newborough-Abermenai 
dunes/gravel ridges 603-4 

Newborough Warren and 
Morfa Dinlle 593-4 

see also Morfa Dinlle; 
Newborough Warren 

calcium carbonate 332, 335 
beaches/dunes 224 

Cardigan Bay 452 
Aberystwyth to Mochras 453 

Carmarthen Bay 58, 59, 330, 
333, 418, 420, 565, 566, 
566, 583-93 
Broughton Bay 589 
Burry Holms 590 
Burry Inlet 517, 522, 587 

saltmarshes 587, 592, 593 
caves 586, 589 
Cefn Sidan to Pembrey, bar-

rier beach 584, 587 
cliffs 589, 590 
dunes 

Broughton Burrows 589 
Pembrey Burrows, 587 
Pendine Sands to 
Laugharne Burrows 586 

Tywyn Burrows 587 
Whiteford Burrows 587 

emerged beaches 590 
Gilman Point 591 
Twic Point 589 

Gwendraeth estuary 587 
Pendine Sands and 

Laugharne Burrows beach 
332 
saltmarsh 586 
spit 584 

Ragwen Point 585 
Rhossili Bay 12, 334, 589, 

509, 590, 592 
saltmarshes 592-3 

Berthlwyd, Llanrhidian 
and Landimore 587, 588 

Burry Inlet 587, 589, 592, 
593  

Loughor estuary 590 
Whiteford Point to 
Loughor 587 

sandy beaches 
Pembrey Beach 332, 587, 
587, 592 
Pendine beach 591, 592 
Rhossili Bay 590 
Tywyn Point to Burry Port 
587, 587 

shore platforms 
Mewslade Bay 590 
Worms Head 590, 591 

Taf estuary 585-6 
Tywyn Burrows 587 
Whiteford Burrows 587 
Whiteford spit 584, 592 

Caves see marine/sea caves 
Central Sanday, Orkney 213, 

235-6, 418, 420, 464-9 
Bay of Newark 464, 465 
beach-dune-machair system 

468 
Cata Sand 464-5, 465, 466, 

467, 468 
gravel ridges 466, 468 
Little Sea 464, 465, 466, 467, 

468 
Plain of Fidge, machair plain 

464, 465-6, 468 
proto-barriers 220 

Quoy Ayre 466 
Chalk cliffs 629, 641 

and flint beaches 3, 6-7 
Ballard Down 176-81 
Beachy Head to Seaford 
Head 170-6 

Flamborough Head 181-
7 

Joss Bay 187-91 
Kingsdown to Dover 165-70 
sand supply 331 
shore platforms 135-6 
south-west Isle of Wight 160, 
160, 163, 163, 164 

White Nothe to Bat's Head 
629 

Worbarrow Bay 633 
cheniers 217, 232, 525 

Dengie Marsh 535-6, 535 
Keyhaven Marshes 273, 538, 

538 
St Osyth Marsh 531, 532-3 

Chert see flint 
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Chesil Beach, Dorset 203, 220, 
227, 231, 233, 234, 254-66 
beach material 

longshore size grading 
215, 216, 254, 258-60, 
266 

sources 207, 254, 258, 
260-1, 261 

vertical sorting 259 
borehole information 256-7, 

257, 259 
The Fleet 25-8, 220, 256, 

526-7, 528, 262, 263, 265 
initiation and development 

208, 263, 265, 266 
longshore sediment trans-

port 259-61, 262, 265 
Clew Bay, linked islands 463 
cliff failure 34, 35-6, 37, 84, 

103, 134 
rotational landslides 135, 

136, 162 
toppling 

in Chalk 136, 174, 614 
Gore Cliff 161 
Nash Point 150-1 
Torridonian sandstone 36, 
370 

Isle of Wight, 162 
Lyme Regis to Golden Cap 

151-8 
Nash Point 150-1 
see also mass movements 

cliff profiles 
Ballard Down 180 
Beachy Head 172-3 
benched, St Abb's Head 111, 

113 
bevelled 48, 50, 115 

Bullers of Buchan 103 
convex, Sandwood Bay 370 
development of 49 
geological control 5 
sandstone 90 
Joss Bay 189 
multi-storied, St Kilda 66 
slope-over-wall 5, 8, 626, 

640 
Loe Bar 241, 243 
Oxwich Bay 355 
Pwll-ddu 422 
St Aldhelm's Head 637 
Solfach 126 
Tintagel 115  

stepped, Villians of 
Hamnavoe 68, 71 

vertical 589 
Dover to Kingsdown 
165-70 

Hoy, Old Red Sandstone 
84 

Joss Bay 187, 188 
Nash Point 149 
Orkney west coast 83 
Porth Neigwl 193 
Sandwood Bay 370 
South Pembroke Cliffs 
119, 119 

see also bevelled cliffs; 
chapters 2-4 

cliff retreat 125, 131 
Birling Gap 174 
Covehithe cliffs 302 
Dinas Dinlle 600, 601 
Dorset coast 627, 627, 641 
Foula 76-80 
Furry Cliff, Dorset 627, 627 
Hallsands 250 
Isle of Wight 158, 161, 164 
Joss Bay 187, 188-9 
Kingsdown to Dover 165, 

166-7, 169 
in the Lias 145, 147 
Nash Point 150-1 
Norfolk Coast 38, 614 
North Yorkshire 143 
Porth Neigwl 192-3, 194 
processes of 12, 14, 36, 37 
Robin Hood's Bay 141 
St Kilda 60-8 
see also cliffs; landslides; 

mass movements 
cliffs 3,6-7,40,55-199 

Ballard Down 176 
Beachy Head to Seaford 

Head 170 
biological SSSIs and SACs 

51-3 
Blue 

Anchor-Watchet-Lilstock 
145 

Bullers of Buchan 103 
characteristic medium-scale 

features 41-3 
classifications of 40, 41, 41, 

42 
Cotton's two-cycle model 

116 

Dunbar, East Lothian 107 
Duncansby to Skirza Head 

86 
Flamborough Head 181 
Foula, Shetland 76 
geological controls on 40-1 

sandstone, shale and chalk 
131 
stiff clays 131 

Hartland Quay, Devon 121 
Holderness bayhead, upland 

coasts 131 
influence of inland topogra-

phy 44-5, 57 
Joss Bay 187 
Kingsdown to Dover 165 
Ladram Bay, Devon 138 
Loch Maddy-Sound of 

Harris coastline 94 
Lyme Regis to Golden Cap, 

Dorset 151 
multi-faceted, Ballard Down 

179, 179 
Nash Point 148 
Northern Islay 98 
Papa Stour 72 
parallel retreat 131 
Porth Neigwl 191 
Robin Hood's Bay 141 
St Abb's Head 110 
St Kilda 60 
and shore platforms 33-4, 

34, 49-1 
Solfach 126 
South Pembroke Cliffs 117 
South-west Isle of Wight 158 
submerged, St Kilda 65-6 
Tarbat Ness 90 
Tintagel 113 
Villians of Hamnavoe 68 
West Coast of Orkney 81 
see also Chapters 2-4; bev- 

elled cliffs; cliff retreat; 
inland cliffs; plunging 
cliffs; soft-rock cliffs 

climate change 
coastal squeeze 18 
rising sea-level 17 

coastal barriers 219-20 
drift-aligned 219 
swash-aligned 219, 220, 241 

and drift-aligned, Porlock 
266, 268 

Sandwood Bay, 
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Sutherland 220, 370, 
371, 372, 372 

see also barrier 
beaches/islands 

coastal defences/ protection/ 
engineering 19-20, 23, 
226, 238, 341, 406, 441, 
533 

beach erosion 226 
East Head, West Sussex 429 
Formby-Ainsdale coast 364 
Hurst Castle Spit 272 
Joss Bay 188 
Ringstead Bay 628 
sediment supply to beaches 

206, 208 
Slapton Sands and Hallsands 

245 
soft-rock cliffs 137 
urbanization 18 
Westward Ho! 238 

see also anthropogenic 
influences 

coastal dunes see dunes 
coastal flooding 

surges 12 
North Sea (1953) 12 
Towyn, North Wales 12 
see also saltmarshes 

coastal management 18-21 
narrowing of saltmarshes 16, 

527 
sediment cells and sub-cells 
13, 14-15 

see also anthropogrenic 
influences 

coastal slope processes 36- 

see also landslides; mass 
movements; toppling 

cobbles 231 
Blue 

Anchor-Watchet-Lilstock 
147 

Devon 122 
Golden Cap 154 
Holy Island 606, 611 
Westward Ho! 238-40 
see also shingle; gravel 

Conachair, St Kilda 60 
Coombe Rock, Seven Sisters 

174 
Corran Seilebost see 

Luskentyre and Corran 

Seilebost, Harris, Western 
Isles 

corrasion 144 
see also erosion 

Covehithe Ness see Benacre 
Ness, Suffolk 

Crackington Haven, Cornwall 
131 

Cree Estuary, Outer Solway 
Firth 517, 525, 539 
Baldoon Sands 553, 555, 

556 
carse deposits 552, 553, 554 
Carsewalloch Flow, radiocar-

bon dating 554-5 
Cree River channel and estu-

ary 553, 554, 556 
creek system, dendritic 552 
crustal uplift 555 
emerged Holocene features 

554 
Fleet Bay 553-5 
micropalaeontology 541 
rise and fall in relative sea 

level 555 
saltmarshes 552, 553, 553, 

555 
saltpans 552 
sandflats 552-3, 554, 555-6 
wave climate 555 
Wigtown Bay 552-3, 554 

Culbin, Moray 235-6, 330, 
331, 332, 333, 418, 517, 
529-30, 565, 567-75 
back barrier saltmarsh 529, 

571 
The Bar 218, 220, 528, 567 

`flying barrier' 571, 572, 
573, 575 

gravel ridges 572, 573 
recurves 572, 574 

Buckle Loch 571, 575 
Culbin foreland 567, 570, 

571 
gravel ridges 567, 568, 569, 

574, 575 
Holocene development 568, 

573-4 
intertidal zone 567, 571, 573 
Lateglacial cliff retrimmed 

49, 573 
longshore drift 573 

reduction of sediment 
supply 574, 575 

sand dune system 569-71, 
574-5 
butte dunes 570-1 
conifer afforestation 567, 
575 

Lady Culbin 568, 570 
parabolic dunes 569-70, 
570 

sandy saltmarshes 519, 529, 
530, 567, 568, 572, 573, 
575 
freshwater transition 530 

sea-level changes 567, 568, 
569 

see also Spey Bay; Whiteness 
Head 

cuspate forelands 203, 219, 
235 
Dungeness 315-25 
see also Benacre Ness; 

Morfa Dyffryn; Morfa 
Harlech; Orfordness and 
Shingle Street 

Dawlish Warren, Devon 330, 
333, 418, 420, 435-9 
Bull Hill Sand 437 
Checkstone Reef 437 
Pole Sand 437 
spit 211, 419, 435, 437, 438 
Warren Point 437 

Dengie Marsh, Essex 233, 234, 
304, 517, 534-8 
cheniers 535-6 
Sales Point chenier 535-6 
saltmarshes 522, 534, 535, 

537 
sea-level rise 536, 537 
sediment pathways 537 
storm events 537 

Devensian ice 121, 125, 433, 
586, 591 

differential erosion 
Isle of Wight 158, 165 
Lulworth Cove 630 
Orkney 84, 86 
Shetland 76 
see also geological control; 

jointing; structural control 
Dinas Dinlle see Morfa Dinnlle 
Dornoch Firth and Morrich 

More SAC 528 
see also Morrich More 

Dorset Coast: Furzy Cliff to 
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Peveril Point 37-8, 58, 59, 
132, 133, 233, 234, 565, 
566, 624-42 
Bat's Head to Man O'War 

Bay 625, 629-30, 631 
bays, closed sediment cells 

629, 641, 642 
Bowleaze Cove 625 
Chapman's Pool 634, 637, 

639 
Durdle Door 626, 629, 631, 

633, 642 
Furry Cliff to Poole Harbour 

625, 626, 627 
Gad Cliff 633, 635, 635, 640, 

641 
Hounstout to St Aldhelm's 

Head 634-5, 636, 637 
Emmet's Hill 634, 637 

Kimmeridge Bay 625, 626, 
634, 636, 639 

Lulworth Cove 566, 624, 
626, 630, 637-40, 642 

Man o'War Bay 629, 639 
mass movements 625, 627, 

628, 629, 634, 635, 636, 
637-8 

Mupe Bay 633, 639 
Purbeck coast 566, 566, 626, 

639, 642 
Redcliff Point to Bran Point 

626, 627 
Ringstead Bay 627-9, 628 
Ringstead to Black Head 625 
St Aldhelm's Head to 

Durlston Point 625, 635, 
637, 641 

Stair Hole 566, 630, 638-9 
submerged reef 629, 630, 

631, 632, 633 
White Nothe to Bat's Head 

629 
Worbarrow Bay 626, 633, 

638, 639 
see also Ballard Down; 
Chesil Beach; South Haven 
Peninsula 

Dorset and East Devon Coast 
World Heritage site 29, 152, 
177, 251, 256, 625 
see also Budleigh Salterton; 

Dorset Coast 
Dunbar, East Lothian 58, 59, 

107-10, 332 

cliff forms 108 
emerged areas 108, 109 
gravel and boulder beaches 

107 
shore platforms 107, 108-10 
skerries 108 

Duncansby to Skirza Head, 
Caithness 58, 59, 86-9, 89 

Duncansby stacks 86, 87, 
88, 89, 89 

Skippie Geo to Fast Geo, 
Wife Geo 87, 88 

Skirza Head to Skippie Geo 
41, 87, 88 

dunes 203, 221-6, 334-5 
Hinsdale 359-64 
Balta Island 384-6 
Barry Links 400-7 
and beaches see beaches 
Braunton Burrows 348-54 
classification 222, 331, 

422 
cliff-top 223, 225 
climbing dunes 225, 345, 

483, 512 
Pabbay 495-6, 498 
Sandwood Bay 374, 375 
Torrisdale and Invernaver 
376, 379 

dune topography 
accreting sequence 221-2, 
222,223 
blowthroughs 221, 222, 
223, 223 

foredune initiation 221-2 
Dunnet Bay 380-4 
Forvie 393-400 
Holy Island 604-6 
linear-dune systems 334-5 
Luce Sands 364-70 
Marsden Bay 337-40 
migration inland 334 
Oxwich Bay 354-6 
Sandwood Bay 370-5 
South Haven Peninsula 

340-5 
Strathbeg 387-93 
Tentsmuir 407-13 
Torrisdale Bay and 

Invernaver 375-80 
transgressive dunes 224 
Tywyn Aberffraw 356-9 
Upton and Gwithian Towans 

345-8  

vegetation 221-2, 224-5, 
332 

see also dune systems; 
machair; parabolic dunes; 
Chapter 7; Chapter 11 

Dungeness, Kent 28, 203, 210, 
226, 231, 310-12, 311, 
315-25 

Beach Bank soil series 311, 
316, 317, 318 

Broomhill 320 
cuspate foreland 315, 319 
Camber 311, 312 
Denge Beach 316, 319, 322 
Lydd soil series 316 
marshes 324, 325 

Denge Marsh 323, 324 
mounds in Newer Marsh 

319 
natural pits 318, 320 
the ness 320, 321-2 
New Romney and Hythe 

311, 311 
nourishment 312 
power station 318-21 
Rye Bay 312, 313, 319, 

324-5 
sea-level rise 323 
shingle/beach ridges 217, 

232, 315, 316, 318-20, 
323, 324 
dating 215, 310-11, 311, 
325 

Jury's Gap to Dungeness 
312, 316-17, 316 

see also Rye Harbour 
Dunnet Bay, Caithness 222, 

330, 331, 332, 333, 380-4 
beach-dune-links system 

332, 380, 381,382, 382 
blowthroughs 223, 224, 382, 

383, 384 
Burn of Midsand 382 
dune ridge 380, 382, 383 

Dunwich 9, 135, 137 

East Head, West Sussex 330, 
333, 418, 420, 426-30 
beaches 426, 427, 429 
coast protection 427 
Hayling Island 427 
saltmarsh 426, 428 
shingle ridges 428 
spit 420, 427, 427-8 
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emerged coasts 203, 248, 248, 
297-301 

Braunton Burrows 353 
Dunbar 108, 109 
south-west Britain 225 
see also glacio-isostasy; iso-

static recovery 
Eoligarry, Barra, Western Isles 

225, 332, 418, 473, 477, 
482-7 
Ben Eoligarry Mor 483, 485 
Ben Eoligarry-Orosay con-

nection 485 
dunes, Traigh Eais 483, 484, 

486 
machair 483, 485 
sea-level rise 485 
Traigh Eais 482, 483 
Traigh Mhor 482-3, 484, 486 

erosion 
erosional scour by glacial ice 

95 
honeycomb weathering 40, 

108 
mechanical wave erosion 

38-40 
intertidal 46, 47 
resistance to, British rock 

types 9 
selective 41, 73 

Tarbat Ness 93 
solutional and bioerosional 

processes 40, 93 
weathering erosion 40 
see also abrasion; attrition; 

cliff retreat; corrosion; dif-
ferential erosion; frost; 
geological control; marine 
erosion; tafoni; solution; 
structural control 

faulting 
Dun, Hirta, St Kilda 62 
Flamborough Head 182, 183 
Foula 77 
and landslides 122 
Papa Stour 73, 74, 75, 76, 76 
St Abb's Head 111, 113 
Tintagel 114, 115, 116, 117 
see also differential erosion; 

structural control 
fetch 12, 13, 66, 358 
fjards 95 
Flamborough Head, Yorkshire 

9, 13, 35, 132, 133, 181-7, 
196 
beaches, Bempton Cliff 182 
Bempton to Long Ness 

(Bempton Cliffs) 182 
Staple Nook 183 

Cattlemere Hole to Sewerby 
182, 183, 185 

caves, stacks, arches and 
blowholes 182, 183, 184, 
186 

Chalk 181, 182, 183, 187 
Long Ness to Cattlemere 

Hole 182, 183, 185, 187 
North Sea wave climate 

181-2, 182 
shore platforms 182, 185, 

187 
Flandrian see Holocene marine 

transgression; sea-level histo-
ry 

flint beaches 207 
Benacre Ness 302 
brown flints 207, 268 
flint and chalk 3, 6-7, 9, 

168, 176, 190 
Ballard Down 180 
Birling Gap 175 
Joss Bay 187 
White Nothe to Bat's 
Head 629 

flint and chert, Seatown 153 
Hurst Castle Spit 272 
Orfordness 306 
oxidized 174, 175, 627-8, 

641 
Ringstead Bay 627-8, 629, 

641 
south-west Isle of Wight 158, 

159, 160, 164 
see also cobbles; shingle; 

gravel; Chapter 6 
Foreness Point see Joss Bay 
Forvie, Aberdeenshire 330, 

331, 332, 333, 393-400, 
396, 418 
deflation surfaces 397, 398 
Foveran 392, 395, 395, 398 
North Forvie 394, 395, 399, 

400 
parabolic dunes 223, 395, 
396, 397, 399, 400 

Rockend 394, 395, 397 
sand movement/sediment  

circulation 377, 393, 395, 
396, 399,399 

South Forvie 394, 396, 398 
bare sand dome 385, 395, 
397, 397, 400 

spits and bars, River Ythan 
estuary 395, 396, 397 

transgressive dunes 224 
Foula, Shetland 58, 59, 76-80 

The Brough stack 80 
Da Ness to Wurr Wick, boul-

der ridge 79 
Hellabrick's Wick to Smallie 

78, 79 
Hiora Wick 80 
inherited cliff 79, 80 
The Kame 76, 78, 79 
The Noup 77, 78 
Scarf Geo 77, 78 
Shoabill to Hellabrick's Wick 

77, 78, 79 
shore platform development 

79, 80 
Smallie to Wester Hoevdi 79 
Soberlie to Da Ness 78, 79 
South Ness 77, 78, 80 
stacks and arches 79 
Strem Ness 77, 78, 80 
Wester Hoevdi to Soberlie 

Hill 78, 79 
Wurr Wick to Shoabill 77, 78 

fringing beaches 
cliff-foot 231, 232 
compartmentalization of 232 
Morfa Dyffryn 452 

frost, erosion of Chalk plat-
forms 47 

Furzy Cliff to Peveril Point see 
Dorset Coast: Furzy Cliff to 
Peveril Point 

Gaa Sands, Barry Links 401, 
402, 403, 410 

Galti Stacks, Papa Stour 73, 74 
GCR Networks 21, 23 

CORINE classification of 
coasts 21, 21, 329 

GCR sites 
legal protection of 28-30 

international measures 
29-30 

Sites of Special Scientific 
Interest (SSSIs) 28 

Special Areas of 
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Conservation (SACS) 30 
main features 24-7 
selection guidelines 20-3 

geological control on coastline 
5,6-7,8-10 
see also structural control; 
jointing 

geos 
development of 41 
Duncansby to Skirza Head 

41, 86-9 
Foula, Kubbi a'Skeld and 

Sloag a Ruscar 77, 78 
Papa Stour 73, 74, 75, 76 
South Pembroke Cliffs, 119 
St Kilda 61, 62 

Geo na h-Airde 41, 62 
Villians of Hamnavoe 68 

Gibraltar Point, Lincolnshire 
28, 214, 329, 418, 420, 
439-43 
bars and troughs 215 
foredunes 440 
foreshore, ridges and run-

nels 440, 441 
Inner Knock 440, 441 
intertidal sandbanks 440 
longshore drift 210 
New Marsh (saltmarsh) 440, 

441, 442 
Old Marsh 440, 442 
saltmarsh 520 
Skegness Middle Bank 441 
spit 440-1 
Wainfleet Swatchway 440-1, 

440 
West Dunes 440 

glacial till 10, 62, 77, 141, 607, 
331 
Devensian 

Carmarthen Bay 589 
Flamborough Head 183, 
187 

Porth Neigwl 191, 192 
pre-Devensian, South 

Pembroke Cliffs 121 
see also Skipsea Till; 

Holderness 
glacio-isostasy, and sea level 49 

see also Culbin; Dunbar; 
emerged coasts; isostatic 
recovery; Jura; Morrich More; 
relative sea level; Chapter 10 

gravel beaches 107, 111, 204,  

206, 236 
Ayres of Swinister 281-5 
conservation value of 235-6 
emergent 

northern Islay 98, 99, 100 
Tarbat Ness 90, 206-7 

gravel extraction 227, 235, 
250, 353 

Hallsands 227, 245, 248, 
249-50 
Seatown beach 153, 227 

glaciogenic 206, 207 
limestone gravel 207 
provision of materials by 

landsliding 131 
sea level and gravel supply 

see Culbin; Chesil Beach; 
Sanday 

Spey Bay 290-7 
Taf estuary 586 
see also cobbles; shingle 

beaches 
groynes 19, 168, 175, 272-3, 

432 

Habitats Directive 30 
Annex I habitat types 29, 30, 

51-3, 236, 237, 336 
Hallsands, Devon 58, 59, 

248-50 
beach levels 248, 250 
cliffs 248, 249 
gravel extraction, beach ero-

sion following 227, 245, 
248, 249, 249, 250 

see also Slapton Sands 
Handfast Point see Ballard 

Down 
hanging valleys 153 

Hartland Quay 57, 122, 
124-5 

Porth Neigwl 193, 194 
Tintagel 114 

hard-rock cliffs 3, 6-7, 23, 33, 
36, 55-128 
see also cliffs; Chapter 3 

Hartland Quay, Devon 57, 58, 
59, 121-6 
beaches, shingle and cobble 

122 
Blagdon Cliff landslide 122 
Blegberry Water and Abbey 

River 122, 123, 125 
cliffs 122  

coastal waterfalls 122-6 
hanging valleys 122, 124-5 
Hartland Point 120, 121 
Keivill's Wood, rotational 

slip scar 122 
Milford Water 123, 125 

Speke's Mill Mouth 122, 
124 

shore platforms 122, 125, 
126 

Tichberry Water 122, 123 
Wargery Water 122-3, 123 

`Hell's Mouth' see Porth Neigwl 
Hengistbury Head 134 
High Rock Platform 

Northern Islay 98-9, 99, 
100, 101, 102, 102 

west coast of Jura 297-8, 
300 

high-energy environments 149 
Machir Bay 478 
Nash Point 150 
Papa Stour, Shetland 73 
St Kilda 60, 66 
south west Hoy, Orkney 81 
Traigh Eais, Eoligarry, Barra 

482 
Villians of Hamnavoe 69, 71 

Hirta, St Kilda 
cliff failure 197-8 
Dun 62, 603 
small geos and caves 62 

Holderness, Yorkshire 14, 132, 
134, 135, 195-9, 331 
cliff recession 195-6, 195, 

196, 197, 198 
historic accounts 195 
longshore transport of 
sediment 198 

ord movement and ero- 
sion 197, 198, 207 

relationship between cliff 
height and erosion 198 

forms spit to Spurn Head 
195, 207, 434 

ords 14, 195, 196, 197, 434 
shore platform obscured 33 
see also Spurn Head 

Holkham Bay, Norfolk 208, 619 
see also North Norfolk Coast 

Holocene marine transgression 
13, 15, 16, 44 
building of beaches 3, 6-7, 

207-8 
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see also sea-level history 
Holy Island, Northumberland 

58, 59, 208, 330, 331, 333, 
334, 418, 420, 565, 604-11 
Budle Bay 605, 605, 608, 

609, 610 
Budle spit 607, 607, 608, 

609 
Castle Point, cobble ridges 

606 
Cheswick and Gosford 

Sands 604-6 
barrier beaches 609-10 
reefs 605 
sandy beach and dunes 
604 

cobble beaches 606, 611 
Coves Haven 606 
dissipative beaches 214 
dunes 604, 605, 606 
eastern cliffs and shoreline 

604, 606 
Emmanuel Head 606 
emerged beach sediments 

605,606 
Ross Back Sands 6-9 
Ross Links 606, 607, 608, 

609 
Ross Point 610-11 
saltmarsh 606-7, 608, 610 
Spartina invasion 523 

Homish and Lingay Strands 
(Machairs Robach and 
Newton), North Uist 473, 
477, 492-5, 493 

blowthoughs 
Corran Goulaby 494, 495 
machair 492, 494 
Machair Newton 
Machair Robach 494, 495 
Orosay 
Sollas Peninsula 493, 494 

Humber Estuary 528 
Hunstanton, Norfolk 35 
Hurst Castle Spit, Hampshire 

211, 218, 233, 234, 271-7 
active recurve 271, 272, 273, 

275, 277 
anthropogenic effects 272-3, 

277 
Hordle Cliff 272 
Hurst Beach 272, 274, 277 
Keyhaven Marshes 271, 

273-4, 275, 276, 277  

sediment supply 209 
Shingles Bank 272, 276-7, 

273 
spit with recurves 217, 218, 

272, 273, 275, 276-7 
see also Keyhaven Marshes, 

Hampshire 

inheritance 15, 50, 76 
evidence of 48-51 
Holocene submergence, 

western Scotland 51, 57 
plunging cliffs 50-1 

inlets and submerged coasts 23 
see also geos; Loch Maddy; 
rias; Sanday 

Irish Sea 
sediment transport 14 
wave height 12 
see also Figure 1.2 for loca-

tions of Irish Sea GCR sites 
Islay see Northern Islay 
Isle of Wight, south-west 34-5, 

132, 133, 137, 158-66, 233, 
234 
Atherfield Point to The 

Undercliff, active cliffs 159 
beaches 

boulder and cobble 160 
flint 158, 159, 160, 164 

Blackgang Chine, base fail-
ures 161, 163 

Blackgang Chine to 
Atherfield Point 159, 159 

Brook Bay 159, 159 
chines 158, 159-60 

origins 163-4 
cliff retreat 158, 161, 161, 

164 
and cliff failure 163 

cliffs 131, 158, 162-3 
Compton Down 163, 163, 
164 

differential erosion 158, 165 
Freshwater Bay 159 
Gore Cliff 161 
Hanover Point to Freshwater 

Bay 159-60, 159 
landslides 159, 162, 164 

`Gore Cliff landslip' 161 
Rocken End and 
Blackgang Chine 161 

The Needles 160, 160 
platform development 158 

St Catherine's Point to 
Blackgang Chine 159, 159 

Scratchell's Bay 160, 164 
Tennyson Down (South) 

159, 160, 163 
toppling failure, 
The Undercliff 159, 161, 164 

Isles of Scilly see Scilly, Isles of 
isostatic recovery 15, 301 

emerged gravel ridges 235 
prograding beaches 216-17, 

334, 582 
Scotland 50, 100-1, 102 
submergence 
see also emerged coasts; 

glacio-isostasy; Orkney; 
Shetland 

jointing 57 
Bullers of Buchan 103, 105 
cliff failure/instability 166-7, 

168, 170, 171, 174 
development of geos, caves, 

arches and stacks 41 
Duncansby 86-9 
Foula 76-80 
Handfast Point 177, 179, 
180 
Ladram Bay 138, 139 
Marsden Bay 339, 340 
Nash Point 150 
Papa Stour 72-6 
St Kilda 60-8 
South Haven Peninsula 344 
Tintagel 115 
West coast of Orkney 81 
see also structural control 

Joss Bay, Kent 132, 133, 
187-91 
Botany Bay 187, 189, 190 
cave-arch-stack develop-

ment 188, 189 
cliff profiles 189, 190 
cliff retreat 187-9 
dry valleys 188 
Foreness Point 188, 225 
intertidal platforms 187, 

188, 189-90 
jointing 188 
micro-cliffs 190-1 
south of White Ness 188, 

189 
Jura, west coast, Argyll and 

Bute 233, 235, 297-301 
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Colonsay Ridge 298, 301 
Corpach 300, 301 
emerged beach ridges 297, 

299-301, 299 
High Rock Platform (Shian 

Bay to Ruatallain) 297-8, 
300 

Low Rock Platform 298-300 
Main Rock Platform 

298-300, 301 
sea levels 301 

Keyhaven Marshes, Hampshire 
271, 273-4, 275, 277, 517, 
538-9 
coastal protection work 75 
creek pattern 538 
erosion of saltmarsh edge 

538, 538, 539 
marsh-edge cheniers 538, 

538 
Hurst Castle Spit 538 
species-rich high marsh 

538-9 
vegetation 276, 539 
see also Hurst Castle Spit 

Kingsdown to Dover, Kent 132, 
133, 165-70, 233, 234 
beaches 165, 168, 226-7 
boulder ramparts 165, 168, 

169, 170 
cliff falls 166-7, 168, 170 
cliff retreat 165, 166-7, 168, 

170 
harbour/groyne construction 

168 
shore platforms 165, 167, 

168, 169, 170 

Ladram Bay, Devon 132, 133, 
138-41 
cliffs 138, 139 
shingle and cobble beaches 

138, 139 
shore platforms 138, 139, 

140 
stacks 138-9, 139, 140, 140, 

141 
landslides 5, 34, 36, 37-8, 122, 

137-8, 155 
Budleigh Salterton 252, 253 
in clay 131, 134, 141-2, 142 
Dorset Coast 37-8, 633, 634, 

636, 637-8, 637  

Lyme Regis to Golden Cap 
131, 134, 152, 154-5, 
156, 156, 157, 261 

Isle of Wight 5, 158, 159, 
161, 162, 164 

rotational, and cliff failure 
135, 136, 162 

see also mass movements 
Lias 141-2, 142, 152, 156 

biozones 150 
cliff retreat 145, 147 

lithological control 
and cliff development 41, 57 
Duncansby to Skirza Head 

90 
St Kilda 62, 66 
south of Aesha Head, Papa 

Stour 73-4 
Villians of Hamnavoe 71-2 
west coast of Orkney 81 
see also geological control; 

structural control 
Loch Gruinart, Islay 332, 517, 

523 
Ardnave Point 557, 558 
emerged cliff 557, 559 
Holocene sea-level history 

559, 560 
intertidal sandflats 557, 558 
Killinallan Point and Tragh 

Baile Aonghais beach 557, 
558 

saltmarshes 557, 559 
saltpans 557, 559, 561 
tidal creeks 524, 559 

Loch Maddy-Sound of Harris, 
North Uist, Western Isles 58, 
59, 94-8 
geology 95, 96 
inner Minch coastline 95 
Loch Aulasary 96, 97 
Loch Blashaval 95, 96, 97 
Loch Maddy 

fjard 95 
intertidal areas 95 
links with inland lochs 95 
skerries and reefs 94 
submergence of inherited 
glaciated surfaces 51, 57 

Loch Mhic Phail 97 
tidal ponds 95-6 

Loch Siginish 96,97 
Outer Hebridean Thrust 

Plane 95, 97 

Sound of Harris 
the Rangas 95 
Tahay, Vaccasay and Opsay 
95 

submerged landscape 94, 
96, 96, 98 

wave climates 94, 98 
Loe Bar, Cornwall 233, 234, 

241-4 
bay-bar 241, 244 

ria 241, 244 
breaching 241, 244 
evolution of 242-3, 244 
sediment sink 244 

beach 
closed sediment cell 241 
flint, origin 208, 243-4 
swash-aligned 212, 220 

beach cusps 213, 243 
slope-over-wall cliffs 241, 

243 
Loe Pool 241, 526 
Porthleven Sands 241 
washover fans 241 
see also Pagham Harbour; 

Slapton Sands and 
Hallsands 

longshore drift 12, 36, 209-10 
Chesil Beach 259-61, 262, 

265 
Culbin, Moray 573, 574, 575 
direction and rate of trans-

port 13-14 
edge-wave activity 193, 209 
Gibraltar Point 210 
Hornish Strand 495 
Nash Point 150 
Orfordness 210 
prevention of 175 
sorting by and lateral grad-

ing 215 
Lossiemouth 332 
Low Rock Platform 

age 99-100 
Northern Islay 99, 100, 102 
west coast of Jura 198-9, 

299-300 
Luce Sands, Dumfries and 

Galloway 224, 330, 331, 332, 
333, 364-70 
emerged Holocene gravel 

ridges 365, 368 
Holocene development, 

emerged features 369 
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intertidal beach 365 
bars and troughs 214 
bay-head beach 369 
ridges and runnels 365 

prograding beach 216-17 
sediment sources 366, 369 
Torrs Warren-Luce Sands 

dune system 365-6,367, 
368,368 
anthropogenic influence 
369-70 

blowthroughs 369 
dune slacks 365, 369 
foredune ridges 369 

Luskentyre and Corran 
Seilebost, Harris, Western 
Isles 332, 473, 477, 499-503 
calcarenite 499, 503 
Corran Seilebost 

beach-dune-machair sys-
tem 499, 503 

dune ridges 502 
dynamic spit 499, 502 

late Holocene submergence 
503 

Luskentyre 499, 501-2 
beach-dune-machair sys-
tem 499 

dunes 499, 501-2 
machair 499, 502, 503 

Luskentyre Banks 499, 
501-2 

swash-alignment 502-3 
Traigh Luskentyre 221, 499, 

500 
Traigh Rosamol 499, 502 
Traigh Seilebost 221, 502 

Lyme Regis to Golden Cap, 
Dorset 34-5, 132, 133, 
151-8, 233, 234 
beaches 

sediment source 152, 
153-4, 206 

Golden Cap to 
Charmouth 154 

lateral grading 215 
Black Yen 

landslides 152, 154, 155, 
156 

Charmouth 
cliff instability 156, 157 
unstable beach 157 

cliffs 151, 152, 153 
Fairy Dell 154-6  

Golden Cap 157, 261 
Lyme Regis 

cliff-beach system 157-8, 
226 

major landslides 131, 134, 
152, 153, 154, 155, 156, 
156 

pocket beaches 152 
Seatown beach 

sediment transfer 152, 

153 
shingle extraction 153, 
227 

sediment movement 157 
The Spittles, re-activated 

landslide 156, 156 
west of Golden Cap 

landslides 153 
shore platform 153 

machair 3, 6-7, 30, 203, 225 
anthropogenic modification 

474, 476-7, 477-8 
archaeological sites 475, 

476 
Ardivachar to Stoneybridge 
487-92 

Balnakeil 510-14 
conservation value 477 
cultural overtones 473 
dating of initiation and for- 

mation 475-6 
definition of 473, 474 
deflation surfaces 476 
Eoligarry, Barra 482-7 
evolution 474-5, 474, 475, 

475, 476, 477 
Hornish and Lingay Strands 
492-5 

Luskentyre and Corran 
Seilebost 499-503 

Machir Bay, Islay 478-82 
Mangersta, Lewis 503-6 
North Uist 528 
Pabbay, Harris 495-8 
sediment budgets 475 
Special Areas of 

Conservation 474 
Traigh na Berie, Lewis 
506-10 

see Chapter 9 
Machir Bay, Islay, Argyll and 

Bute 332, 473, 477, 478-82 
calcarenite 481 

dunes 478, 480 
dynamic 

beach-dune-machair 
assemblage 478, 481 

emerged features 478, 480, 
481 

foredune ridge 480, 481-2 
glacial terraces 478, 480, 

481 
Holocene transgression 481 
machair plain 478, 481 
relict clifflines 478, 480 
Traigh Mhor, bars and cusps 

482 
Main Postglacial Shoreline 

Moray Firth 289 
Solway Firth 544, 555 

Main Rock Platform 
age 99-100 
Northern Islay 99, 100-1, 

102 
west coast of Jura 298, 

299-300, 301 
Mangersta, Lewis, Western Isles 

332, 473, 477, 503-6 
beach-dune-machair cycle 

503 
climbing machair 504-5, 

505, 506 
deflation surface behind 

storm ridge 504, 504, 506 
development 505 

sediment supply 505-6 
sandy beach 502, 504 

gravel storm ridge 503, 
506 

stripped machair 503, 506 
marine/sea caves 41-3, 57 

arch and stack development 
41, 43, 43 

blowhole development 42 
Bullers of Buchan 104 
emerged 99 
and lithology 42 
Nash Point 151 

Marsden Bay, County Durham 
214, 233, 234, 330, 337-40 
limestone cliffs 338, 338, 

339, 340 
sandy beach 212, 332, 334, 

339-40 
sources of sand 338-9 

mass movements 
on coastal slopes 36 
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cliff failure 134 
Bullers of Buchan 103 
Holderness 197 

deep-seated 38 
dip-slip slides 37, 57, 78, 80 
Dorset Coast 155, 625, 633, 

634, 635, 637 
Hartland Quay, localized 122 
St Kilda 66-7 
soft-rock cliffs 131 

Blackgang Chine 161-2, 
162, 163 

Ladram Bay 138, 140 
Robin Hood's Bay 141 

Warden Point, Isle of 
Sheppey 131 

see also landslides; 
soft/weak rock cliffs 

merse see Solway Firth 
Saltmarshes 

Mochras see Morfa Dyffrn 
Moray Firth 

longshore drift 210, 212 
progradation on sandy 

coasts 215-16 
sea-level history 284, 288-9 
see also Culbin; Spey Bay; 

Tarbat Ness; Whiteness 
Head 

Morfa Dinlle 566, 593, 600-4 
Mon Gwyrfai tidal inlet 602 
Dinas Dinlle 600, 601, 602 
dunes 601, 602, 603 
Foryd Bay, land-claim 602 
gravel beach system 602-3 
gravel ridges 595, 600-1, 

602, 603 
moraine across mouth of 

Mon Gwyrfai 601-2 
sediment movement 601, 

602 
Warren Farm, ridges 601 
see also Newborough 

Warren; Newborough 
Warren and Morfa Dinlle 

Morfa Dyffryn, Merioneth, 
Gwynedd 223, 330, 332, 
333, 335, 418, 420, 421, 
452-7 
cuspate foreland 219, 452 
dunes 452-3 
fringing beach 452 
historical development 453, 

454 

multiple recurved ridges 419 
sandy beach 453 
Sam Badrig 450, 452, 453 
the Sams 

and sediment movement 
in Cardigan Bay 452 

offshore cobble and boul-
der banks 452 

sediment supply 454, 456 
southern spit, Mon Ysgethin 

453, 454 
Morfa Harlech, Merioneth, 

Gwynedd 223, 330, 331, 
332, 333, 418, 420, 449-52 
beach and dunes 449-50, 

450 
cuspate foreland 219 
intertidal flats 451 
processes and sediment 

transfers 451 
prograding 449, 451 
recurved zones 449, 450 
relict cliffs 449 
spit 449, 451-2 

ridge and runnels 450 
swash-alignment 449, 451 

Morrich More, Ross and 
Cromarty 330, 331, 333, 
418, 517, 530-1, 565, 
576-83 
barrier islands 

with recurving spits 579 
fronting beach with 
accreting sand dunes 
578, 579 
Innis Mhor and Patterson 
Island 576, 577, 579 

beach ridges 217, 567, 576, 
580-1, 581-2 

and Dornoch Firth 528 
dune development 580, 

582-3 
emerged cliff 576 
emerged strandplain 577, 

580 
dune-capped ridges and 
saltmarsh hollows 567, 
576, 580, 582 

latest ridges (Innis Mh6r 
and Patterson Island) 
576, 577 

eroding dunes, facing 
Domoch Firth 578, 579, 
582 

north-eastward progradation 
581, 581, 582 
Inver Bay 582 

parabolic dunes 578, 579, 
580, 583 

postglacial isostatic recovery 
and progration 216-17, 
582 

saltmarshes 530, 531, 582 
sand-bars, intertidal 576, 

578, 579-80, 581 
tidal creeks 524 

Nash Point, Glamorgan 132, 
133, 148-51, 233, 234 
cliff retreat 150-1 
cliffed coastline 149, 149, 

150 
intertidal platforms 146, 

149, 150 
jointing 149, 151 
limestone gravel beaches 

207 
tidal range 150 

neotectonic movements 
influence of 49-50 
local 15 

nesses 
acute and oblique 232 
relationship with offshore 

banks and shoals 419, 447 
see also cuspate forelands; 

Dungeness; Holderness; 
Orfordness and Shingle 
Street; Winterton Ness 

Newborough Warren 330, 331, 
332, 333, 335, 418, 420, 
565, 566, 593 
Abermenai Point 594,594 

pre-breaching end of 
older spit 598 

Abermenai spit 594, 594, 
597-8 
breaching and rebuilding 
597, 599 

recurves 597 
beach systems 599 
dunes 593 

afforestation 595, 596 
blowthroughs 598-9 
dune-building 567, 598, 
599 

Maltraeth Bay/Sands 595 
migration 222, 224, 595, 
596, 596, 598 
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sand supply 599 
Llanddwyn Island 595-6 

tied to mainland 596 
Maltraeth Bay/Sands 595, 

596 
dune ridges/zones 595, 
598 

sandbank and channel sys-
tems 599 

see also Morfa Dinlle 
North Norfolk Coast 38, 132, 

134, 330, 333, 334, 517, 
528, 565, 566 
abandoned cliffs 611 
barriers 220, 622 
Blakeney Harbour 612 
Blakeney Point 10, 214, 231, 

233, 234, 304, 331, 612, 
613 
geomorphological fea-
tures 618 

Blakeney Spit 217-18, 
613, 619-1, 624 

saltmarshes 619 
saltpans 525, 526 

Brancaster (East Sands) spit 
613, 616 

Brancaster Marsh 614 
Burnham flats 613 
Burnham Overy channel 619 
glacial sediments 622 
Gun Hill to Wells-next-the-

Sea 613, 619 
Holkham Bay 619, 622 
Holme-next-the-Sea to 

Brancaster 613, 614, 617 
Hunstanton to Holme 

Chalk and Carstone cliffs 
613, 614 

sand and shingle beach 
613, 614, 615 

Hut Marsh 616, 622, 623 
intertidal flats 611, 619 
introduction of Spartina 

anglica 523 
LOIS study 622-3 
longshore sediment trans-

port 612-13 
Missel Marsh 616, 619, 623 
origins/age of major spits 

and barriers 622 
saltmarshes 611, 620, 622-4 

back-barrier 613-14 
creeks, saltpans and 

marsh stratigraphy 611 
evolution 519 
land-claim 614 
rates of sedimentation 
623 

saltpans 624 
vertical accretion, Scolt 
Head Island 521 

Scolt Head Island 217-18, 
231, 233, 234, 331, 418, 
420, 566, 612, 624 
accretion rates 616 
barrier island backed by 
saltmarsh 220, 613 

erosion 613, 616 
geomorphological fea-
tures 618 

Plover Marsh 616 
saltmarshes 521, 525, 614, 
616, 618 

sand dunes 616 
shingle ridges 616 
The Sloughs 616 

sediment sources and trans-
port 613, 621, 622 

shore platform, Carstone 
614 

Thornham and Gore Point 
614 

Wells Channel to Blakeney 
Spit 
sediment cell 613 
Warham 619 

Wells to Blakeney Point 
619-20 
Stiffkey Meals marshes 
619, 622 

Wells-next-the-Sea 231, 233, 
418, 420, 566, 612 

North Uist Machair 528 
Northern Islay, Argyll and Bute 

58, 59, 98-102 
Coir Odhar end moraine 99, 

101 
emerged features 98, 99, 

100, 102 
High Rock Platform 98-9, 

100, 102, 101, 102 
Low Rock Platform 99, 100 
Main Rock Platform 99, 

100-1, 102 
Mala Bholsa to Rubha 

a'Mhail 99, 101, 102 
rock platforms 100 

notching 190 
and cliff falls in Chalk 189 
Duncansby to Skirza Head 

87 
Hirta, St Kilda 62 
Orkney west coast 83 

offshore banks 219 
Morfa Dyffryn, cobble and 

boulder 452 
sand and gravel 332 
sand movement from 622 

Old Harry Rocks see Ballard 
Down; Dorset Coast 

Old Man of Hoy 35, 51, 80, 81 
development of 43, 83, 84 
see also cliffs; stacks; arches 

ords 
Holderness 14, 196, 197, 

434 
migration 13, 14, 195 
Spurn Head 197, 434 
see also ridge and runnel 
Orfordness and Shingle 

Street 10, 14, 211, 233, 
235, 304-10, 304, 307 

anthropogenic influence 
227, 305, 307 

developmental phases 220, 
305, 309-10 

displacement of River Ore 
mouth 307 

longshore drift 210 
ridge patterns 306, 307 
spit 235 

deflected River Aide 217 
historical changes in 306, 
307, 308, 309, 309, 310 

see also Shingle Street 
Orkney and Shetland Islands 

330 
`ayres', small gravel barriers 

220 
Holocene submergence 468 
Skara Brae, Neolithic settle-

ment 224 
see also Ayres of Swinister; 

Balta; Central Sanday; 
Foula; Papa Stour; Villians 
of Hamnavoe 

Orkney, west coast of 58, 59, 
81-6 
Breckness to Hole O'Row 

cliffs 82, 83-4 
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cliffs inherited 51, 84 
Kame of Hoy to The Pow 81, 

82, 83 
Selwick, shore platform 
83 

lithology and structure 81, 
84, 86 

plunging cliffs 81, 83 
Rora Head to Kame of Hoy 

82 
intertidal platform 81 
Old Man of Hoy 81, 83, 
84 

St John's Head, cliffs, 
caves and stacks 81 

shore platforms 81 
see also Old Man of Hoy 

shore platforms 81, 83 
Yesnaby 82, 83 

stacks and arches 84, 85 
Overwash see washover 
Oxwich Bay, Glamorgan 330, 

331, 332, 333, 354-6, 420 
beach 212, 356 
blowthroughs 
intertidal peat 
Nicholaston Burrows 354, 

355, 356 
Oxwich burrows, single 

dune ridge 354, 355 
shore platform 356 
sand transfer 356 

Pabbay, Harris, Western Isles 
473, 477, 495-8 
beach-dune-machair com-

plex 497, 498 
blown sand 495, 498 
climbing dunes 495-6, 498 
dunes, accretionary 497 
emergence and submer- 

gence 498 
intertidal and sub-tidal peats 

496 
machair surface 496, 497-8 
Quinish 496, 498 

gravel tombolo 497 
sand embayments, Haltosh 

Point to rocky cliffs 496, 
497 

Pagham Harbour, West Sussex 
233, 234, 278-81 
formation of entrance 

218-19 

intertidal gravels 278 
`Pagham Delta' 278 
Selsey Bill 278, 279, 280 
shingle spit 278, 279, 280, 

281 
spit-bay-bar-spit sequence 

278 
weed-rafting of shingle 278, 

280 
Papa Stour, Shetland 58, 59, 

72-6 
Aesha Head northwards 

74-5 
Fogla and Lyra skerries 75 
Stourhund 75 

Christie's Hole 73, 74 
coastal platforms 75-6 
Cribbie Peninsula 74, 75 
Galti Stacks 73, 74 
geos 73, 74, 75, 76 
Lamba Ness, fault-controlled 

stacks 76 
submerged dissected plateau 

73 
Wilma Skerry 73 

parabolic dunes 221, 222, 223, 
223, 351, 395 
Barry Links 400-1, 404, 405, 

406 
Forvie 223, 395, 396, 397, 

399 
geomorphological processes 

400 
grown from blowthroughs 

224 
internal structure, Tywyn 

Aberffraw 359 
Maviston, Culbin 569-71 
Morrich More 578, 579, 580, 

583 
periglacial activity/processes 

180, 591 
in dolomitized Chalk, 

Flamborough Head 183 
gravel from 207 
Joss Bay 188 
northern Islay 100 
Seven Sisters 174 
South Pembroke coast 121 

pitting features 108 
Tarbat Ness 91, 93 
see also erosion 

platforms see shore platforms 
plunging cliffs 33, 45, 75, 77  

Conachair, St Kilda 45 
Foula 77, 80 
legacy of inheritance 50-1 
retreat 45 
Stac Armin and Stac Lee, St 

Kilda 65 
see also cliffs; chapters 2-3 

Plymouth Sound and Estuaries 
528 

pocket beaches 204, 232,  300 
Balnakeil east coast 510 
Beachy Head to Seaford 173 
Ladram Bay 139 
Lyme Regis to Golden Cap 

152 
Ragwen Point 585 
sources of materials 131 
swash-aligned 203 
see also beaches; Chapter 7 

Poole Harbour 
dendritic creek systems 525 
effects of Spartina anglica 

523 
marshes 517, 518, 522 
see also South Haven 

Peninsula; Dorset Coast 
Porlock, Somerset 236, 266-71 

1996 breaching event 266, 
268-9, 268,269, 270-1 

barrier reworking 270 
Exmoor Plateau 267, 270 
longshore segmentation 266 
relative sea-level rise 270-1 
saltmarsh development 266, 
271 

sediment budget 267, 270 
swash-aligned and drift-
aligned sections 266, 267-8, 
268, 270 

Porth Neigwl, Lleyn Peninsula 
132, 134, 191-4 
bars 191, 193 
beach cusps 191, 193 
beaches 191, 192, 193, 207, 

214 
cementation 194 
emerged 191-2 

cliffs 191, 192-3, 194 
confined cliff-beach system 

191 
hanging and incised valleys 

193, 194 
Portland see Chesil Beach; 

Dorset Coast 
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Purbeck coast see Dorset Coast 
Pwll-ddu, Glamorgan 418, 420, 

422-4 
bay-head beach-dune system 

422, 423 
beach ridges 422, 423, 424 
cliff retreat 422-3 
hindshore dunes 422 
ria 423 
slope-over-wall cliffs and 

shore platforms 422 
spit and beach systems 422 

Quarrying 
see marine erosion 

Quinish 496, 498 
Qui Ayre, Sanday 84 

raised beaches 
see emerged beaches 

Rattray see Strathbeg 
reefs 43, 94, 104, 605 
relative rock resistance and 

coastal form 8, 8 
rias 

Carmarthen Bay and Loe Bar 
GCR sites 128 

Pwll ddu 422-4 
south-west England 126, 207 
see also geos; inlets 

ridge-and-runnel beaches 12, 
204, 205,  214-15, 215, 334, 
364, 408 
Ainsdale 360, 361, 362 
Braunton Burrows 349 
See also ord 

Robin Hood's Bay, Yorkshire 
132, 133, 141-5 
beaches, from glacial drift 

deposits 207 
cliffs 141-2, 142 
mass-movement and cliff 

retreat 141 
subhorizontal shore plat-

forms 45, 141, 143, 144 
curving ridges and 
troughs 142 

erosion 144 
inheritance143-5 
role of debris 143-4 

rockfalls 36 
ancient, protective 116 
and coastal subsidence 36 
small high-frequency 174 

see also cliffs; landslides; 
mass movements 

rock resistance see erosion; 
geological control; structural 
control; see also Figure 1.3 
and Table 1.4 

Rye Harbour, East Sussex 233, 
234,330 
beach ridges 311 
double spit 313, 314 
drift-aligned beach 213 
shingle beach 313, 313, 314, 

315 
Winchelsea 314 

SACs see Special Areas of 
Conservation 

St Abb's Head, Berwickshire 
58, 59, 110-13 
arch at Hope's Heugh 111 
benched cliff profiles 111, 

113 
geological control 110, 111, 

112, 113 
Hope's Heugh to Pettico 

Wick 111 
Horsecastle Bay, gravel 

storm beach 111, 112 
scree slopes and boulder 

fields 113 
shore platforms 111, 113 
Wuddy Heugh 111, 112 

St Kilda, Western Isles 29, 49, 
58, 59, 60-8 
Boreray 62, 65 
Conachair 

Britain's highest sea cliff 
60 

extreme wave and weather 
conditions 60, 66 

geos 61 
Hirta 61-2, 66 
Soay 62 
Stac an Armin 60, 61, 64, 

65 
Britain's highest stack 60 

Stac Lee 61, 65 
submerged landforms 65-6, 

65, 67 
volcanic history and geologi-

cal structure 60, 66 
St Ninian's Tombolo, Shetland 

219, 332, 418, 420, 457-61 
dunes 457, 458 

evolutionary pattern 457, 
460, 461 

sediment circulatory system 
457, 460, 461 

St Osyth Marsh, Essex 233, 
234, 304, 517, 531-4 
beach feeding 533 
chenier development 217, 

531, 532-3 
Colne Point structure 531 

spit 532 
saltmarshes 531, 532 
saltpans 531, 532, 533, 535 
sea defences 533 

salt weathering 
and frost action, within 

spray zones 40 
west coast of Britain 518 
see also Dornoch Firth; ero- 

sion; pitting; Tafoni; Tarbat 
Ness 

saltmarsh creeks 524-5 
dendritic systems 524, 525 
morphology related 525 
saltpans (pond holes) 525 
stages in evolution of 524 
straight parallel creeks 524 

saltmarshes 3, 6-7, 10, 28 
beach ridges on 217 
bordering intertidal mudflats 

517-18 
Culbin 529-30 
Dengie Marsh 534-8 
effects of Spartina anglica 

(common cord-grass) 523, 
523 

evolution of 518-21 
Keyhaven Marshes 271, 

273-4, 275, 276 
land-claim 19, 527 
Loch Gruinart, at estuary 

heads 10-11 
managed re-alignment 527 
micro-cliffs 131, 522-3 
modified by pollution, 

dumping and excavation 
527 

Morrich More 530-1 
North Norfolk Coast 220, 

220 
open and closed marshes 

517 
rates and patterns of accre-

tion 521-2 
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saltmarsh sites 527 
saltpans 525, 526 

St Osyth Marsh, Essex 
532, 533, 535 

Scotland and Western Isles 
517 

St Osyth Marsh 531-4 
Solway Firth Saltmarshes 

539-36 
Whiteness Head 288 

Sanday see Central Sanday 
sand spits 417, 417, 418, 
421-2 

evolution of 419 
across infilling estuaries, 

Morfa Harlech 449-52 
breaching of proximal end 

419 
development of separate 

and distinct ridges 419 
double spits 343, 419, 420, 

421 
sediment supply 419 
and tidal range 418, 419 
see also spits 

Sands of Forvie see Forvie 
Sandwood Bay, Sutherland 

330, 331, 370-5, 373,398 
beach-dune complex 370, 

371, 372-4 
cliffs 370 
exposures of bedrock 370 
dune system, 372, 373, 373, 

375 
blowthroughs 375 
accretion and recycling 
374, 375 

Sandwood Loch 221, 370, 
371, 372, 372, 374 

sandy beach 371-2, 371, 372 
sandy beaches 3, 6-7 , 329, 461 

Carmarthen Bay 585 
dunes behind 221, 222, 335 

Atlantic coasts 221 
North Sea coast 221 

in embayments 332 
Joss Bay 187 
Newborough Warren 595-6 
prograding 216-17 
Rhossili Bay 590 
Sandwood Bay 371-2, 371, 

372 
Tintagel 114 
wave energy 204 

see also Hinsdale; Holy 
Island; machair; Strathbeg 

Scilly, Isles of 461-4 
beaches 208, 213, 462 
granite platforms surround 

islands 462 
Great Arthur 462, 463 
Great and Little Ganinick 62, 

463 
Tean 462, 463 
tied islands 461, 462, 463, 

463 
tombolo evolution 219 

Scolt Head Island see North 
Norfolk Coast 

sea-level history 15-18, 48 
evidence for trend 15 
Holocene rise in the Uists 

96, 98 
Holocene transgression 15, 
16 

Late Devensian 67 
Loch Lomond Stadial, local 

evidence of 14 
local histories of 15-17, 16 
neotectonic land movements 

49 round British coast 48 
Tarbat Ness 93 
variations in, and cliff aban-

donment 48 
see also Holocene history; 

relative sea-level rise 
sediment cells and sub-cells 

13, 14-15, 20, 203, 613 
and coastal management 

14-15 
Dorset Coast, closed cells 

629, 641, 642 
sediment transport 406 

Ainsdale 362, 364 
Benacre Ness 302, 303-4 
by wind, Tentsmuir 408 
Chesil Beach 259-61 
Irish Sea 14 
local studies of 14 
North Norfolk Coast 612-13, 

621 
Whiteness Head 285-6 
within bays 641 
see also longshore drift; sed-

iment budgets; sediment 
cells 

Selsey Bill 278, 280, 280  

Seven Sisters, Sussex, cliff form 
44, 44, 171, 174, 176 
see also Beachy Head to 

Seaford 
Severn Estuary 

saltmarshes 
micro-cliffs 522 
vertical accretion 521 

Shell Bay see South Haven 
Peninsula 

Shetland Islands 330 
absence of modern shore 

platforms 75-6 
cliff-top boulder deposits 70 
cliffs inherited 76 
Holocene submergence 69 

Ayres of Swinister 284-5 
see also Balta Island; St 

Ninian's Tombolo; Papa 
Stour; Villians of 
Hamnavoe 

shingle beaches 3, 6-7, 122, 
141-2, 203, 206, 207 
characteristic zonations 236, 

237 
classification 231, 232 
with cobbles 

Budleigh Salterton 251, 
253 

Ladram Bay 138, 139 
conservation value of 235-6 
flint 

Atherfield Point to 
Blackgang 158 

Freshwater Bay 160 
form of 235 
offshore gravels sources dur-

ing Holocene transgression 
3,6-7 

Pagham Harbour 278 
permeable 204, 231 
shingle, coarse sand and 

flint, Loe Bar 208, 241, 243 
Swanage Bay 177 
see also gravel beaches 

shingle spits, Blakeney Point 
and Scolt Head Island, deri-
vation of 217-18 

Shingle Street 
beach 14 
disappearance of lagoons 

306 
shore platforms 12, 22, 33-4, 

34, 36, 45-8, 49, 57, 67, 73, 
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75, 81, 83, 95, 108, 111, 113, 
131, 185 
Blue 

Anchor-Watchet-Lilstock 
145-8 

Bullers of Buchan 106 
Chalk 40, 47 
Dunbar 107-8 
Duncansby to Skirza Head 

87, 90 
Foula 77 
Ladram Bay 138, 139, 140, 

140 
North Yorkshire 47-8 
northern Islay 98-9 
ramp platforms 45, 79 
Robin Hood's Bay 45, 141, 

142-5 
St Kilda 67 
Selwick, Orkney 83 
Sewerby 185, 187 
subaerial weathering during 

severe winters 175-6 
Shoreline Management Plans 

20 
Sites of Special Scientific 

Interest (SSSIs) 23, 28 
biological 

dunes and sandy beaches 
336-7 

gravel and shingle struc-
tures 236-8 

machair 477-8 
saltmarshes 527-9 

composite 28 
skerries 

Bullers of Buchan 104 
Dunbar 108 
Loch Maddy-Sound of 

Harris 94, 95 
Papa Stour 73 

Slapton Bar 232 
Slapton Sands, Devon 246-7 

edge waves and incident 
waves 248 

near shore circulation cells 
248 

shingle barrier beach 246 
sediment source 208 

and Slapton Ley 246, 247-8 
swamp encroachment 526 

Slapton Ley 208, 246, 247 
source of flints 9 
Torcross beach 246  

Slapton Sands and Hallsands, 
Devon 233, 234 
beaches 244, 245 
Beesands 244, 245, 246 
coastal protection works 245 
relict coastline submerged 

245,245 
Skerries Bank 245, 246 
Start Bay 

zeta-curved 244 
see also Hallsands, Devon 

soft/weak-rock cliffs 3, 6-7, 33, 
45, 129-99 
anthropogenic influences 

35, 137-8 
classification 131, 134 
conservation value 138 
cut in Chalk 35 
retreat in 134-7 
see also cliffs 

Solfach 58, 59, 126-8 
cliffs, slope-over-wall 126 
ria and infilled Gwada valley 

126, 127-8, 127 
solution piping 

Redend Point 344 
Short Cliff 175 

solutional weathering 40 
South Pembrokeshire plat- 

form 121 
Tarbat Ness 91, 93 
see also erosion 

Solway Firth (North Shore) 
517, 539, 541-8 
Barnkirk Point 544-5 
Caerlaverock Merse/salt- 

marsh 540, 542, 543, 545, 
546-7 

Kirkconell Merse 543, 544, 
545, 546 

Nith valley 544, 547 
Priestside Merse 542, 543-4, 

545 
saltmarshes 543, 544, 545-6, 

547-8, 548 
Solway Firth Saltmarshes 528, 

539-41, 542 
Auchencairn Bay 545 
characteristic features 540 
elevation of pioneer marsh 

541 
emerged mudflats and salt- 

marsh 541 
micro-cliffs 522  

Moricambe Bay 540 
phases of erosion and depo-

sition 546 
rates of vertical accretion 

521 
sediment trap 540-1 
Southerness Point 540, 542 
Southwick section 545 
see also Cree Estuary, Outer 

Solway Firth; Upper 
Solway Flats and Marshes 
(South Shore) 

South Haven Peninsula, Dorset 
217, 330, 331, 332, 333, 
335, 340-5, 420 
foredune-beach-shallow 

water system 344 
Little Sea 341, 342 
Poole Harbour 343 
rate of soil evolution 223 
Redend Point 341, 341, 344 

dune-rock interface 346 
extent of dunes 344 

sandy beach/dune ridges 
217, 340, 341-3, 344, 345 

sediment sources 345 
Shell Bay 341, 340, 343, 344 
small headlands, Poole 

Harbour 342 
see also Dorset Coast 

South Pembroke Cliffs, 
Pembrokeshire 58, 59, 
117-21, 118 
arch and stack development, 

Green Bridge of Wales 119, 
120, 121 

blowholes, Devil's Barn 119 
Bullslaughter Syncline 119 
caves and arches 119 
cliffs 118, 119, 119 
Devensian periglaciation 121 
Elegug Stacks 118 
Flimston Castles, Devil's 

Cauldron 119 
Flimston `coastal flats', 

marine erosion surface 
118, 118 

geos 
Huntman's Geo and 
Stemmis Ford 118, 119 

Special Areas of Conservation 
(SACs) 30 
candidate and possible sites 

237, 336, 478 
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coastal gravel/shingle site 
selection rationale 236-8 

dune site selection rationale 
337 

The Fleet 258 
machair 474 

selection rationale 478 
North Norfolk Coast 624 
saltmarshes 529 

selection rationale 529 
sea cliff sites, selection 

rationale 53 
Spey Bay, Moray 203, 207, 

290-7 
beach replenishment 227, 

294 
Boar's Head Rock 292 
to Burghead Bay, gravel spits 

218, 292-3, 295 
coastal recession 292, 293, 

294 
contemporary gravel beach 

291, 292, 293 
emerged gravel ridge strand-

plain 290, 291, 291, 294, 
295 

gravels 293, 295-6 
sandy beach and dunes, 

Lossiemouth 292, 293, 296 
sediment budget for 295-7, 

296 
Spey Mouth 293-4, 295 

fluvial-coastal interaction 
290, 297 

spit extension 231 
spits 203, 217-19, 231 

in areas of low tidal range 3, 
6-7,10 

breaching 419, 429-30, 431 
Central Sanday 464-9 
development of recurves 

232 
Dawlish Warren 435-9 
East Head (Chichester 

Harbour) 426-30 
Gibraltar Point 440-1 
Isles of Scilly 461-4 
Morfa Dyffryn 453 
Morfa Harlech 449, 451-2 
multiple 232 
with ness 232 
paired 219, 232, 278, 280, 

427 
Pwll-ddu 422  

with recurves 232 
St Ninian's Tombolo 457-61 
Spurn Head 430-5 
and tombolos 3, 6-7 
Walney Island 443-5 
Winterton Ness 446-9 
Ynyslas 424, 425 
see Chapter 8 

Spurn Head, Yorkshire 28, 211, 
223, 329, 418, 420, 523 
Chalk Banks 431, 431, 433 
cliffed area of Skipsea Till 

430, 433 
foreshore (Humberside) 430 
Holderness cliffs 207, 331, 

434, 434 
Holocene sea level rise 433 
Kilnsea Warren 430 
Old Den 430, 431, 433, 434 
ords 197, 434 
recent retreat 434 
spit 

1953 storm surge 433 
breaching 431, 433-4, 435 
changes in coast align-
ment 430 

cyclic evolution 419, 430, 
431, 433, 435 

morainic foundation for 
421 

wave and tidal processes 
434 

see also Holderness 
SSSIs see Sites of Special 

Scientific Interest (SSSI5) 
Stac an Armin 61, 64 

Britain's highest stack, St 
Kilda 60 

plunging cliffs 65 
stacks 35, 57, 111 

and arches, Yesnaby 84, 85 
controlled by faulting 76 
development of 43, 43 

South Pembroke Cliffs 
119, 120 

dip-controlled, Gaada, 
Sheepie and The Brough, 
Foula 78, 79 

Duncansby Head 86, 87, 88, 
89, 90, 90 

emerged, Tarbat Ness 90 
Handfast Point, role 176-80 
and jointing, Ladram Bay 

138-9, 139, 140, 140  

Marsden Bay 339 
Old Man of Hoy 35, 43, 51, 

80, 81, 83,  84 
Papa Stour 73, 74 
St Kilda 60, 61, 62, 64, 66 
Stac an Armin 60, 61, 64, 65 
triangular, Logat Stacks, 

Foula 78, 79 
Upton and Gwithian Townas 

346-9Stac Lee 61 
storm beaches 13, 111, 142, 

205 
Villians of Hamnavoe 68, 69 

storm events, effects on salt-
marshes 323, 537, 624 

storm surges 440 
1953, effects at Scolt Head 

Island and Blakeney Point 
214 

Ainsdale 363-4 
Benacre Ness 302 
Spurn Head 431 
and beach ridges on salt-

marsh 217 
storm waves 12 

and beach profiles 214 
St Kilda 66 
Villians of Hamnavoe 68, 71, 

72 
Strathbeg, Aberdeenshire 330, 

331, 332, 333, 387-93 
beach 388, 389-91, 393 
dune ridges 367, 388 
dunes 387, 388 
emerged gravel ridges 388 
evolution of the area 391, 

391-2, 391, 392 
Loch of Strathbeg 388, 

388-9 
closure of 387, 387, 391, 
392, 393 

Rattray, rise and decline of 
392, 393 

Rattray Head, spit growth 
changing direction 219 

relict cliff 388, 389-91 
sand cliff 388 
stream outlet 388 
`winter lochs' 388 

structural control 12, 41-2, 47, 
71-2, 73, 90, 103, 104, 116, 
250 
on cliff form, Kingsdown to 

Dover 165 
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on cliffs and shore platforms 
57 

and formation of geos and 
stacks, Duncansby to 
Skirza Head 89-90 

on west Orkney cliffs 81 
South Pembroke Cliffs, 

caves, arches and geos 119 
see also cliffs; shore plat- 

foms 
Studland Bay see Ballard Down 
subaerial erosion 

Bullers of Buchan 104, 
106-7 

St Kilda 66-7 
submergence 

of previously glaciated areas 
51, 57 
see also glacioisostasy; 
isostatic recovery; Loch 
Maddy-Sound of Harris; 

surges 150 
and negative surges 12 
coastal hazard 20 
see also storm surges 

Swanage Bay 177 
see also Ballard Down 

tafoni 43, 57, 91 
see also erosion 

Tarbat Ness, Ross and 
Cromarty 58, 59, 90-4 
emergent gravel beaches 

and platforms 90 
general morphology 92, 

93-4 
Old Red Sandstone 90, 91, 

92 
relict landforms 91, 93 
shore platforms 91, 92, 93, 

94 
south-east coast 

overhanging cliffs 91 
remnants of higher shore 
platforms, Craig Ruadh 
91,92 

strike-aligned 91 
Wilkhaven, relict cliff and 

stack 93-4 
Tentsmuir, Fife 330, 331, 332, 

333, 407-13, 418 
Abertay Sands 401, 407, 408, 

409, 410 
afforestation 408 
coastal progradation 

mechanisms 408, 410 
rates and form of 410-11, 
412 

dune ridges and slacks 408 
evolution of parallel dunes 

223-4 
long-term accretion 407, 

408, 411 
morphology linked to 

Abertay Sands 408, 409 
sand sources 208, 411, 412 
Tentsmuir Point 408, 410, 

412-13 
see also Barry Links 

Thanet, coastal platforms 46-7 
tidal streams 11, 276, 540 
tied islands see Scilly, Isles of; 

tombolos 
till cliffs 

see glacial till 
Tintagel, Cornwall 58, 59, 

113-17, 116, 117, 207 
Bossiney Haven, Elephant 

Rock, 115, 115 
Castle Fault and Caves Fault 

Zone 115 
cliffs 

development of by under-
cutting 116 

slope-over-wall features 
114, 114, 115, 116 

landforms controlled by 
structure and rock strength 
114 

sandy beaches, Trebarwith 
Strand and Bossiney Haven 
114 

Start Point to Dennis Point, 
Gull Rock stack 114 

Tintagel Island, to north a 
more complex coastline 
114 

Trebarwith Strand 115 
West 

Cove-Tintagel-Bossiney  

Haven 
slope-over-wall forms, 
bevelled 115 

Willapark, hogback cliff 
115 

tombolos 203, 232, 461, 493 
Central Sanday 464-9 
gravel 

Ayres of Swinister 281, 
282-3 

Pabbay 497 
and spits 3, 6-7 
stages of evolution seen in 

Scilly Isles 219, 462 
see also Central Sanday, 

Orkney; Chesil Beach; St 
Ninian's Tombolo 

toppling 150-1, 161 
in Chalk 136, 174, 614 
in Torridonian sandstone 

cliffs 36, 370 
see also mass movements 

Torrisdale Bay and Invernaver, 
Sutherland 330, 331, 332, 
375-80, 418, 420 
Borgie terrace 375, 377, 379 
Druim Chuibhe, glacially 

scoured bedrock ridge 
375, 379 
climbing dunes 378, 379 
dune heathland 379 

main dune ridge 378 
Naver terraces 377, 379 

archaeological importance 
375, 377 

outwash terraces, Borgie 
and Naver valleys 379 

sand bars, across mouths of 
Borgie and Naver rivers 
377 

Torrisdale Bay 377, 378, 379 
Traigh Mhor, Barra, beach of 

inwashed cockle shells 208 
Traigh na Berie, Lewis, Western 

Isles 332, 473, 475, 477, 
506-10 
coastal edge 506, 507, 508, 

508, 510 
dunes 507, 508, 509 
hill machair developed 
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inland 508 
machair plain 507, 508, 
509 

sandy beach 506, 507, 509 
shelter 506, 508 
Traigh Teinish 506, 506, 508 

tsunamis 243 
long-distance effects of 12 

Tywyn Aberffraw, Anglesey 330, 
331, 332, 333, 335, 356-9 
bay-head beach 358 
beach 356, 357, 358 
cliffs 356, 357 
dunes 222, 357, 358-9 
fetch 358 
key features and profile 357 
sand plain and fixed dunes 

357 
see also Morfa Dinnlle; 

Dinas Dinlle; Newborough 
Warren 

Upper Solway Flats and 
Marshes (South Shore) 517, 
539, 548-52 
Burgh Marsh 540, 542, 

548-9 
creek systems 548 
erosion and accretion 

551-2, 551 
Grune Point 542, 549 
marsh terraces 548, 549, 551 
Moricambe Bay 549, 551 

includes Newton Marsh 
540, 542, 548 

Rockcliffe Marsh 540, 542, 
549, 550, 551, 551 

saltpans 548, 549 
sea-level change 551, 552 
Skinburness Marsh 542, 548, 

549, 551, 551 
Upton and Gwithian Towans, 

Cornwall 58, 59,330, 331, 
333, 345-8 
beach erosion 226 
coastline processes 347-8 
dunes 225, 345, 346, 348 
erosion of rocky coast 346 
exhumed cliff 346, 348 
Peter's Point to northern 

boundary, coves, stacks 
and caves 345, 346, 347 

Ventnor-Shanklin, Isle of 

Wight, landsliding 5 
Villians of Hamnavoe, Shetland 

58, 59, 68-72 
Atlantic storm waves 68, 69, 

71 
bedrock, wave-scoured 

with imbricate boulder 
clusters 68, 70, 72 

Burn of Tingon, staircase 
waterfall 70, 72 

Eshaness, cliff-top boulder 
deposits 70-1, 71 

Grind of the Navir, cliff-top 
boulder ridges 70-1, 71 

high altitude abrasion and 
scour features 69, 71 

Hole of Geuda (blowhole) 
70, 71, 72 

South Gill 68, 70 
South Head 68, 70-2 

Walney Island, Lancashire 221, 
332, 418, 420, 443-45, 523 
barrier island 445 
Haws Point spit, twentieth 

century changes 444 
Hillock Whins to Haws Hole 

443 
Hillock Whins to South End 

443 
shingle and boulder 
beach 443 

shoreline formed as series 
of spits and tombolos 
444 

North End Haws, relation-
ship to Sandscale Haws 
444, 444 

`scars' 444, 445 
offshore sediment sources 

445 
spits 444, 445 

washover fans 12, 241, 600 
wave climates 22 
wave energy 10, 10, 11, 12, 22, 

204 
wave erosion 

by breaking waves 39, 39 
Flamborough Head 182 
Hornish and Lingay Strands, 

machair erosion 495 
mechanical 

abrasion 39-40 
erosion rate and rock  

structure 41 
quarrying and erosion 
39-40 

wave quarrying 38-9 
wave quarrying 38-9, 144 

and cave excavation 42 
Hole of Geuda 71, 72 
joints and fractures 39 
St Kilda 62, 66 
secondary processes 38 
Tarbat Ness 93 
see also differential erosion; 

erosion; structural control 
wave spray processes 40 

Tarbat Ness 90, 93 
Weak-rock cliffs see soft/weak-

rock cliffs 
weathering 

microforms 
Tarbat Ness 90, 91, 93 

subaerial 40, 57, 175-6 
and mass movements 36 

see also erosion 
Westward Ho! cobble beach, 

Devon 223, 233, 234, 
238-41, 332, 349 
artificial beach feeding 238 
coastal protection works 238 
effects of Holocene trans-

gression 239 
Grey Sand Hill 238 
intertidal area 238 
lateral grading of sediments 

215 
Northam Burrows 238, 239 
peat and blue clays 238-9 
relict dunes 225 
similarities with Budleigh 

Salterton beach 240 
Taw-Torridge estuary align- 

ment 240 
Whiteness Head, Moray 233, 
235, 285-90 

alignment of coastal features 
288 
reduction in sediment 
supply 289-90 

dune areas 287 
gravel-ridged spit 286-7 

historical 
evolution/change 285, 
287, 287, 288, 289, 290 

recurves 218, 285, 286 
longshore sediment supply 
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288, 289-90 
saltmarsh 286, 286, 288 

land-claim 290 
sediment transport, long-

shore extension 285-6 
wind-stripping, of soil and turf 

Bullets of Buchan 104 
St Kilda 62, 66 
Villians of Hamnavoe 70, 

71-2 
west Orkney 83 

Winterton Ness, Norfolk 330, 
333, 418, 420, 446-9 
beach, sand and shingle 447 
dunes 223-4, 446, 449 
effects of 1953 floods 447 
northward migration 446, 

447  

sediment transfers 447, 448, 
448 

Shoreline Management Plan 
447 

southward migration 219, 
446 

Worbarrow Bay see Dorset 
Coast 

World Heritage Convention 
and Sites 29 

Yorkshire 141 
cliff retreat rates 143 
Jurassic cliffs and shore plat-

forms 47-8 
see also Flamborough Head; 

Holderness; Robin Hood's 

Bay; Spurn Head 
Ynyslas, Ceredigion 203, 223, 

233, 234, 330, 332, 333, 
420, 424-6 
Borth Bog 425 
intertidal banks 425 
sand movement 425 
sandflats 424 
shingle ridge 425 
South Banks 425 
spit 424, 425 
submerged forest and peat 

425 

zeta-curve bays, Start Bay 244 
zeta-curve beaches 191, 203, 

212, 251, 252, 596 
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