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formed very steep dune topography. Most of the large parabolic blow outs face
west, but eastwards sand drift from them has been resisted by east winds
and the redeposited sand has been formed into "alpine" dune features.

The main foredune ridge is also being modified. The seaward part of
the ridge is still unfixed, but blow outs are few except in the section
immediately north of Embo where rapid deflation is occurring. There is more
trampling damage in this section of the dunes than in any other part of Coul
Links, and the instability may have been triggered off by this damage.

.6 The links have a strong ecological interest in the form of a long
vegetation succession, from embryo dunes through dune pasture to heath and
scrub.

Sea lyme grass is the main pioneer species and grows vigorously on
the embryo dunes at the top of the backshore. The main foredune ridge is clad
in Marram, with increasing proportions of mosses, herbs and grasses landwards.
Ridges 3 and 4 are also fixed under dune pasture, in which Marram growth is
less vigorous, while dune heath occurs landwards from ridge 5. Large areas
are dominated by ling and bell heather, but crowberry, rose scrub and juniper
are also widespread. Part of the dune heath zone has been burned, but
recolonisation is taking place. Soil development increases landwards, with
increasing horizon differentiation and acidity and decreasing carbonate
content.

CaC03% pH
Beach sand 12,7 -

1 Embryo dune 8.9 9.1
2 Yellow fore dune 8.6 7.3
3 Fixed dune 5.7 6.6
4 Fixed dune 2.5 6.4
5 Fixed dune 0.0 5.9
6 Fixed dune 0.0 5.6
7 Fixed dune 0.0 4.7

(Numbers refer to sampling points indicated on map on page 35)

With increasing age and stage of soil and vegetation development, the
proportion of carbonate decreases and acidity increases. The point where
carbonate ceases to exist in the soil coincides with the transition between
dune heath and dune pasture, and the soil continues to become more acid as
heath species become more dominant. In parts of the inner dune area, the
heath gives way locally to scrub, which is more extensive than in most other
beach units in the north of Scotland. Scrub is the last stage in the succession
towards tree growth, and may have survived at Coul Links because of low
grazing intensities.

. The dune slacks are also ecologically interesting. The lowest areas
in the'noxthjeast of the beach ¢omplex are still occasionally inundated by
salt water,'but are being colonised by thrift and plantain (plate 6.7.2).

In more highly developed and more typical dune slack behind the main foredune
ridge,_the‘marshy grassland is occasionally flooded to form winter lochs.

The wet moorland in the large flat slack between ridges 5 and 6 has been
partially improved by surface cultivation and slagging, while scrub grows
extensively in the slack between ridges 6 and 7. A variety of scrub species,
including broom and birch, grows in the better drained but sheltered zones
between the older dunes and slacks.







the scientific interest of the links seriously impaired. Afforestation over
large areas would have a similar effect. Burning of the dune heath is also
highly undesirable since it carries a real risk of triggering off dune
instability and uncontrollable sand blow.

Despite the strong pbhysiographic and ecological interest of the links,
very little detailed investigation has yet been made. It is suggested that a
detailed scientific investigation of the area is desirable.

.10 Coul Links is unique in the north of Scotland because of its number

of concentric dune ridges. The dune Scenery is highly diverse, and pbhysiographic
and ecological interest is strong. The links are used as rough grazing, but
recreational use is very limited. It is suggested that conservation be regarded

as the primary use, and no effor+ be made to promote recreation.

Embo

6.8
.1 The coast between Loch Fleet and the Dornoch Firth is low and sandy,
and is backed along much of its length by a dune ridge of variable height.
For approximately 2km south from Embo, however, the sandy beach is very thin
and narrow, and occurs only in the form of a narrow fringe at the top of a
rock platform. Dunes are poorly developed, and there is no continuous
foredune ridge.

A very large caravan site has been established on Embo Links, and
both the beach and the adjacent links are intensively used. Trampling damage
is obvious in some barts of the beach complex, but the unit is relatively
resilient, and instability has not been transmitted from the damage areas to
other parts of the beach unit.

.2 In contrast with the neighbouring beaches of Coul and Dornoch, Embo
beach is narrow and thin. Most of the lower part of the inter-tidal zone has
been swept bare of sand, and the beach is pboorly nourished. Patches of rock
alternate with sand ground offshore.

The beach consists of three main sectors, with different orientations
and sand characteristics. In the most northerly sector, from Embo village to
the pier, the sandy beach becomes narrower and thinner southwards. Rock outcrops
first appear in the inter~tidal zone opposite the north end of the village,
and the proportion of sand cover decreases southwards. Near the pier, the
sand beach is only a few metres wide, forming a very narrow fringe at the
top of the rock platform. The second sector runs northeast to southwest and
also consists primarily of a rock platform, with a narrow sandy fringe. The
rock platform is covered in places with immobile lag cobbles, and large
quantities of sea weed have accumulated near high water mark. At the west end

of this sector, near the stream mouth, the rock platform dips and is overlain

by thicker sand. The third sector, running north-south, similarly consists
mainly of a rocky inter-tidal zone with a narrow fringe of sand and some shingle
in places. o ’

The sandy beaches in all three sectors are thus very narrow, and the
supply of sand to the beach is extremely paltry. Despite the relative uniformi ty
of the beach, the nature of the coastal edge varies widely. Behird the north
beach sector, part of the coastal edge is in the form of a sand cliff up to
5 or ém in height. The base of the cliff is undercut by wave action, and turf
blocks slump down the cliff face, aided in their movement by trampling. At the
extreme south end of this sector, near the pier, a low terrace of made ground
has been built out, and the natural coastal edge is no longer visible. The
coastal edge behind the north sector is, however, one characterised by
instability and retreat, and reflects the poverty of sand supply to the beach.
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machair behind the south sector of the beach; the landward limits behind the
central and north sectors are much more gradual.

Morphologically, the machair consists of a smooth surface broken only
by Iow fixed dune ridges running in an east-west direction behind the foredune
ridge of the central beach sector, and a very faint ridge normal to the north
sector. Both these ridges are securely fixed under a close turf in which Marram
growth is poor, and the level machair is similarly stable. Despite the high
bressure of recreational use, little serious damage has resulted from trampling
of the links. This resilience is thought to be due to a combination of subdued,

associated with the partial decay of wind~blown sand built features. The beach
is thin and poorly nourished, and the coastal edge is exposed to wave action.

The wide rock platform, however, dissipates much of the wave energy, and retreat,
where it is taking place, is relatively slow. The main brocess operating in the
dune 2zone is the decay of the foredune ridge behind the central sector of the
beach. Erosional activity is prominent at bresent, and is likely to continue

in operation unless remedial measures are implemented. Such measures are likely
to be moderately efficacious; on the other hand little can be done to check
coastal retreat short of expensive coast protection works.

In general terms, however, the overall Stability of the beach unit is
higher than might be bredicted from examination of the beach alone. Damage is
concentrated into a number of small areas, and the threshold of recreationally
induced instability elsewhere is relatively high.

.6 One of the main features of the vegetation on Embo Links is the vigorous
growth of sea lyme grass along much of the coastal edge. Despite the boverty of
sand supply, sea lyme grass is growing luxuriantly along some sections of the
coastal edge, and is succeeding in forming a embryonic dune ridge in places.
Without such growth, it is likely that coastal undercutting would be a more
active process than it is in bresent,

The area of actively forming, yellow dunes is, however, very small, and
most of the dune area is fixed under a grassy sward with senile Marram growth.
Weeds associated with cultivation have been introduced by earth tipping along
barts of the coastal edge.

Most of the links carry dry grass communities in which fescue species
play important roles, but gorse heath is invading from the landward, where the
blown sand thins out against raised beach deposits and a relict cliff line.

A wet slack zone lies between the dune backslope and the relict cliff edge

south of the stream.

.7 Formerly, the primary land use of the links was agriculture, and traces
of drainage-ditch patterns are still visible, especially in the damper landward
area now under gorse heath. Part of the stream flowing through the area has been
straightened in an effort to improve the drainage of the arable land behind the
links. Agricultural use of the links is now confined to rough grazing, and there
is no evidence that detrimental effects have resulted. The area is part of Embo

Mains farm.

.8 Embo Links now form one of the largest caravan sites in the north of
Scotland, centred around a site shop and restaurant on the south-east corner
of Embo village. The total capacity of the site is 200 (75 static, 125 touring
caravans). A network of metalled tracks has been laid out around the site, and







floored, and shelves very gently at a gradient of approximately 1 in 375. The
beach gradient is also gentle, at 4°, and a wide flat backshore consisting of

a series of berms has been built up near high water mark. The main Source of
sediment appears to be the offshore ground, and supply is being maintained along
most of the beach. At the north end of the beach, however, the sand is very thin,
and a rock platform, thinly overlain in places by immobile larger deposits, is

.3 A continuous dune ridge has formed along the whole length of the beach,
but dune morphology is subdued both in height and in slope. A maximum height of

winds from west and from the seaward, but the slope is mainly gentle, rarely
exceeding 6°. The seaward slope is also relatively gentle, mostly lying between
10°and 16°, and terminates in a belt of vigorous colonisation by sea lyme grass.
The morphology of the dune ridge is thus conducive to stability, since there is
an absence of steep slopes vulnerable to wind erosion. A number of healed blow
outs scallop the dune backslope and lend to it a hummocky appearance, but there
is very little activity at present on either the landward or seaward faces. A
few incipient linear blow outs have developed at the south end of the beach,
but these features have been initiated by trampling on the coastal edge rather
than by purely natural Processes. Control could be effected relatively easily.

.4 The links or machair zone occupies the narrow corridor between the base
of the dune backslope and the dominating relict cliff cut by the post-glacial
sea. The links have been extensively modified by the construction of tees and
greens on the golf course, but are divided into two parts by a low and deeply
serrated edge 1-2m in height running parallel to the main relict cliff. This
edge is probably associated with a former sea level, and the blown sand cover
behind it appears to be very thin. Most of the machair is thin, and is thought
to be underlain by raised beach gravels. Apart from a few low, fixed sand
hillocks, the machair is rather featureless, and like the dune zone, is
characterised by a high degree of stability. This stability is reinforeced by
the intensive management of the golf course.

.5 The beach complex is not a highly dynamic unit, and most of the marine
and aeolian processes are cf a low intensity. The main brocess operating in the
beach unit is the continued development of the foredune ridge as sea lyme grass
colonises vigorously along the coastal edge. The condition of the beach indicates
that this process is likely to continue in the foreseeable future, but there

are some indications on the flanks of the beach that sand supplies are beginning
to dwindle very slightly. If sand supplies were significantly reduced, accretion
would be replaced by erosion as the dominant coastal-edge brocess. The danger
that instability might be triggered off can never be ruled out since it is
always possible that extreme marine and climatic conditions may coincide;
nevertheless the beach unit is relatively stable, and physiographic changes
will probably bg slow and gradual.
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6.10 Dornoch South

.1 The mouth of the Dornoch Firth is defined by two large marine~built
forelands. On the south side, the Morrich More has grown outwards from a point
near Tain; its equivalent on the north shore is the foreland of Dornoch Links.
The foreland consists of three components, a wide, east facing sandy beach,

a long narrow zone of low dunes and an extensive flat grassy plain. A large
caravan site has been established on the north part of the links, and the
adjacent dunes and beach are very intensively utilised for recreation.

.2 The most attractive part of the beach complex is the flat, wide sandy
beach which extends 2km southwards from the south-east of Dornoch burgh. The
beach material is primarily medium sand (of median diameter 0.249mm) with a
carbonate content of 14.6 per cent. A few very small patches of gravel occur

on the lower part of the beach near its south end, but rock outcrops are confined
to near the car park at the extreme north end. Low water mark off the centre of
the beach is approximately 350m from the dune front, and the beach is thick and
very gently sloping. A wide backshore, consisting of a series of coalescent
berms, is built up during fine weather. The upper part of the inter-tidal zone
has a gradient of only 3°, and the gradient decreases seawards towards and
beyond. low water mark. Gentle gradients are maintained offshore, where the
average slope to the 5 fathom line is approximately 1 in 500. This slope is
even flatter off the Point, where the sand banks of Gizzen Briggs are exposed
during very low tides. Most of the sand flooring the offshore ‘ground is thought
to have emanated from the Dornoch Firth. Beyond the deep scoured outlet channel
large quantities of sediment have accumulated in submarine-delta form from
which material is supplied for the construction of both the Morrich More and
Dornoch Links.

As well as providing a major reservoir of sediment within wave base,
the gently shelving offshore ground helps to protect the beach and coastal edge
from destructive wave action, and both the beach and the coastal edge are
characterised by constructional features.

Unlike Dornoch North beach, the south beach is convex outwards in plan,
and has the form of a sand spit growing southwards. Near its tip, the spit
trends south-westwards, forming a hook which is still only partially developed.
The plan of low water mark also suggests another evolving, south pointing spit,
and this embryonic feature will probably migrate landwards to coalesce with the
main dune-capped spit.

The beach is stable in the sense that present processes are producing
constructional rather than destructional forms. It is by no means static, and
the south end in particular is rapidly evolving. The coastal edge reflects
these constructional conditions, and for most of its length is low but rapidly
accreting. There have probably been a few short and highly localised erosional
episodes in the past, but the few undercut edges are now protected behind
embryonic ridges except where there has been some edge trimming by the southwards-
deflected mouth of the Dornoch Burn.

.3 The beach is backed by a continuous and wide foredune ridge, the seaward
part of which is yellow and unfixed. Dune morphology tends to be subdued, but
varies along the length of the ridge. At the north end, the ridge is mostly
below 4-5m in height, and both landward and seaward slopes are gentle, rarely
exceeding 6°. South of the stream mouth, both heights and slopes increase,
attaining values of 8m and over 18°. Steepening of the dune relief seems to
coincide with increases in exposure as the topographic shelter provided by the
relict cliff to the north decreases. Although altitude tends to decrease again
southwards towards the Point, the central and southern sections of the dunes
contain much higher energy forms than the north part, and their stability is
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colonising very vigorously along a wide band at the coastal edge, and dominates
much of the seaward face of the foredune ridge. Marram communities dominate the
fixed landward section of the dunes, and extend, in senile form, to the old

dune ridges landward of the main ridge. The drier parts of the links are vegetated
by fescue-dominated grassy swards, but the vegetation cover on the youngest,
lowest parts of the machair is incomplete and is largely confined to thrift

and plantain. Agricultural weeds have been introduced in large quantities

by tipping in the caravan site.

.7 The links are owned by Dorrnioch Town Council. Until recently their main H
use has been as rough grazing, but letting of the grazing is now sporadic. A few
very small plots are cultivated in some of the drier parts of the links to the
south-west of the area shown in figs. 6.10. There is no evidence that agricultural
use has resulted in any bhysiographic damage.

An airstrip has been laid out in an east-west direction across the central
part of the links, and its construction has Involved some landform modification.
The east end of the strip is cut into the dune backslope and the foredune ridge
thus narrowed and steepened. Fill is most noticeable along the strip's south
edge. The construction of the level surface has effaced the contrasts in drainage,
soil and vegetation between the old dune ridges and the intervening damp machair
hollows.

.8 Recreational use is very intensive, but is concentrated in a small area
in the north-east corner of the beach complex. A large caravan site, with a
capacity of 200 caravans, was developed rapidly during the 1960s, and the
adjacent sector of the beach and dunes is Intensively utilised for recreation
by both caraven-site residents and day visitors.

The part of the links on which the caravan site is situated has been
modified by the straightening of bart of the Dornoch Burn, and by tipping to
provide harder and drier standing. A network of metalled tracks has been laid
out, and has precluded deep wheel-track rutting which might have developed
into dangerous blow outs. Despite the high intensity of use, no serious damage
has resulted from the laying out of the site or from vehicular access, but
pedestrian traffic between caravans and beach has caused trampling damage in
the intervening low dune ridge. Trampled pathways criss-cross the dunes, but
the development of blow outs has been inhibited by the subdued dune topography
combined with the high degree of topographic shelter from the neighbouring
relict cliff. If the same level of trampling damage had been incurred south of
the stream mouth, it is almost certain that widespread erosional damage would
have resulted.

The north part of the beach and the adjacent dunes are also used
intensively by day visitors, and during fine days in summer up to fifty cars
may be seen in and around the car park at the end of the beach road. Trampling
damage is widespread along much of the adjacent coastal edge, part of which is
fortunately rock-cored and relatively resilient. Blow outs are nevertheless
developing around some of the worst trampled points, and the entire section of
coastal edge between the car park and the burn bears the imprint of heavy
pressure. This pressure has thus far resulted in remarkably little wind erosion;
had it been located on less stable physical conditions, the environmental
repercussions might have been grave.

Part of the links to the west of the caraven site is used as a nine-
hole golf course, and it 1is understood plans have been drawn up to extend the
course to eighteen holes. The stability of the links is very high and physio-
graphic damage is unlikely to result from golfing use.

Sia e e e o et v e

.9 The absence of symptoms of severe damage, despite high intensities of
use, reflects the suitability of much of the beach unit for recreation.







