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Magilligan Beach is located on the North West corner of Northern Ireland and stretches from Downhill to Magilligan Point, close to County Donegal in the Republic of Ireland. The beach is the foreward end of a cuspate foreland which started to develop as a result of sea and land level changes after the last ice age. Magilligan foreland is Ireland’s largest coastal accumulation feature comprising 32 square kilometres of marine and wind-blown sand deposits. 

The dunes behind the beach have a variety of land uses and ownership. Close to Magilligan Point the land is used by the Ministry of Defence as a firing range and there is also a prison. The dunes also have various recreational uses including a small golf course and several caravan parks. Some areas are managed as Nature Reserves. Since the dune environment is fragile, access to those reserved sites is often limited. In other parts of the dunes there is evidence of damage by human activity, particularly that associated with recreation and tourism.

Plant successions from bare ground are known as priseres. There are four main types of priseres:
	Lithoseres
	where the plants colonise bare rock

	Hydroseres
	where the plants colonise water, as at a pond margin

	Haloseres
	where plants colonise salt marshes and sea estuaries

	Psammosere
	where plants colonise coastal sand areas


This study is of a psammosere.
Sand dunes are dynamic elements of the landscape. They grow when sand is deposited on the beach by longshore drift or shoreward movement of sediment. As the sand dries between periods of high tide, it can be blown landwards and trapped by plants to become the beginnings of a sand dune system. The interrelationship between the mineral input (the sand) and the vegetation is what defines the development of the sand dunes. Where tidal range is low and sediment size is big, such as in the south of England, sand dunes are rare. In Ireland about 20% of the coast has sand dunes. 
Embryo Dunes
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At the front of the dunes is the youngest dune called an embryo dune. This is a hostile environment for plants because of the salinity, lack of humus and pH of 8-9. The alkaline pH is a consequence of the presence of shell fragments in the sand. This is also a very dry environment and the rapid drainage and exposed nature of the site make it difficult for plant growth. (The term xerosere is sometimes used for plant succession in very dry environments) 
The plant which can colonise here is sand couch grass. This is a smaller version of sea couch grass which in Ireland is not found north of Dublin, on the east coast, and Galway, on the west. Couch is able to survive in the hostile environment by being resistant to salt, and is able to withstand drought, storing water in its succulent leaves. It also thrives on burial by the accumulating sand. The couch grass slows the blown sand from the beach and it gathers among the plants. Vegetation cover is sparse with perhaps 80% of the dune being exposed sand. Winter storms can sometimes wash away this dune but it builds up again in the summer.
Foredunes
Just shorewards of the embryo dunes are the older and slightly higher dunes called foredunes. Sometimes they are referred to as yellow dunes because of the high proportion (c. 20%) of visible sand. Here marram grass begins to dominate. Spreading like the couch with horizontal stems called rhizomes, it too can survive burial by the accumulating sands. Indeed growth of the marram grass is stimulated by burial by sand. In common with the sea couch grass, it is also tolerant of salt.[image: image4.jpg]


 

Marram grass is adapted to the dry conditions by having leaves which are tightly rolled, protecting the stomata on the base of the leaf from loss of moisture. The leaf, once unrolled, can be seen to have a downy appearance which is the result of having fine hairs. These, and the grooves running lengthways along the leaf inside which the stomata are located, all help to reduce moisture loss through transpiration. Marram can align itself with the prevailing wind and has a shiny surface to the outside of the rolled-up leaf – both of these serve to further reduce moisture loss. The marram grass has long rhizomes which grow laterally and vertically. The long tap roots reach groundwater deep below the surface. These stems also help to stabilise the sand allowing other species to colonise the dunes.
Dune Slacks
Between the foredunes and the main dunes are dune slacks which are low lying depressions. In winter these are often close to or even below the water table. This produces particular plant associations. Plants in the dune slacks include wild strawberries, buttercup and violets with some flag iris and willow in the slacks at the rear of the main dune system.[image: image5.jpg]



In the slacks the vegetation cover is almost complete and a soil is starting to develop. A number of studies suggest that the rate of organic build-up in soils on dunes is very slow, being below 1% for the first 100 years, and than speeding up. The acceleration of humus formation was thought to be a consequence of the calcium carbonate being leached from the uppermost part of the soil profile, producing an acid reaction which encourages humus formation.
More recent research, at Magilligan Point, suggests that the organic matter can accumulate much faster than previously believed. Wilson (in "Soil formation on coastal beach and dune sands at Magilligan Point Nature Reserve, Co. Londonderry" (1987) Irish Geography) found 1% organic matter after only 12 years. He surmised that the relatively high annual precipitation at Magilligan Point might have allowed the growth of mosses (pleurocarpus - see photograph) at the expense of the marram grass. These mosses are better able to retain water and to add organic matter to the soil.
Grey Dunes
The conditions for plant growth improves with increases distance from the beach. The pH in these grey or mature dunes is now much reduced and is now only slightly alkaline (perhaps 7.5) or even slightly acid (6.5). There is more shelter and less salt is carried by the wind. With these better conditions the number and range of plants increases covering, in places, the entire sand surface. Less than 10% of the dunes are now visible sand.
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The presence of moss highlights the fact that little sand is accumulating in this environment. Several of these species are adapted to the dry conditions by growing in rosettes. These plants’ leaves hug the ground creating a microclimate which helps the plant to retain moisture.  Rosette plants such as dandelions, benweed, plantains and sow thistle are common in the Magilligan dunes. Plants with leafy stems can also be found. These include lady’s bedstraw (see photograph),bird’s foot trefoil, clover and speedwell. In summer the purple flowers of wild thyme can be found. Grass-like plants are also present including fescue, Yorkshire fog and meadow grass. In some parts of the dunes orchids can be found during the summer months. The pleurocarpus mosses noted before are also present. With increased distance from the shore, sea buckthorn and burnet rose begin to appear. 
A thin layer of humus is developed as plants die and decay. This provides the name for these dunes – grey dunes. The moisture and the nutrients present in the humus assists in the colonisation of this part of the dune.
A greater variety of animal species are also found in this part of the dunes, including the brown-lipped snail.
Dune Scrub
The climax vegetation in the Magilligan dune ecosystem is forest. Without interference an indigenous forest would develop, with willow, hazel, birch and oak. In the places at the rear of the dunes where this has happened, the tree canopy and the undergrowth and forest floor is rich in insect and other life. [image: image7.jpg]



Many species of plant are found in the forest including cuckoo pint, wood anemones, sorrel, celandines, ivy and mosses. Despite the fact that this has developed on what were once sand dunes, without activity which prevents it, the ecosystem will develop into a climax vegetation which is temperate forest. In the case of Magilligan the climax vegetation has not been allowed to develop in most parts of the dunes, because of the interference of people (see Dune Management). Hence much of the plagioclimax vegetation consists of sea buckthorn (illustrated here) and burnet rose.
Management of the dunes
Plagioclimax vegetation
Much of the dunes at Magilligan would have developed into forest were it not for the introduction of rabbits. Rabbits are not native animals in Ireland or Great Britain. Introduced as an economic resource with skins being harvested from the warrens, these creatures preserved the dune vegetation by preventing the encroachment of trees and bushes. As such this is an excellent example of plagioclimax vegetation. In 1954 myxomatosis was introduced to Ireland. This is a viral disease which is present in South American rabbits but to which they are largely immune. When scientists discovered that it was generally fatal in European rabbits, they saw the virus as an opportunity of controlling rabbit populations in countries where it had been introduced and had multiplied to pest proportions. Myxomatosis was first used in Australia to control rabbit numbers there. Following its success in reducing numbers there, it was introduced into South East England in 1953 and spread, or was spread, to most parts of the British Isles by 1954. In some areas the mortality rate for rabbits was 99.8% (Lockley, The Private Life of the Rabbit 1964).[image: image8.jpg]



In Magilligan, as elsewhere, rabbit numbers have declined sharply. This should have allowed the natural processes of vegetation succession to operate once again. However, in some areas of the Magilligan dunes, grazing animals (particularly cattle) have been introduced deliberately to retain the plagioclimax vegetation. These animals are placed on the dunes in a controlled way tp restrict the encroachment of forest plants into the dunes. However the burnet rose and the sea buckthorn are too thorny for the cattle to graze.
Recreation
Recreational use of dunes has an impact on the vegetation. Marram, in particular, has little resistance to trampling and, when damaged, the binding properties of the plant are lost. When the bare sand is exposed to the wind without the roots of the marram securing it, a blow-out can develop. This is a concave area of exposed sand on the face of a dune. Given time blow-outs can revegetate, but in extreme cases the entire dune ecosystem can be threatened in heavily used areas. In Magilligan beach access has been restricted by the use of fencing. The permitted access routes have boardwalks constructed to minimise damage to the vegetation.
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