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INTRODUCTION
Chris Smout
For its twentieth anniversary meeting, the Scottish Woodland History Discussion Group meeting went back to where it
all began two decades ago, at the SNH centre at Battleby. Around 130 people of all generations attended, which was
encouraging. It turned out to be one of the most interesting meetings the group has ever had.
The title for the day was nothing if not ambitious - “Tracing the decline of the ‘Caledonian Forest’ over six millennia.’’
Peter Quelch opened the conference, reflecting on how the discussion group had originated at an optimal time in the
1990s, when the Forestry Commission was changing direction, Historic Scotland was thinking more widely and
environmental history was emerging as a discipline in its own right.
The six papers ranged far and wide. The first was given by former National Trust ecologist, James Fenton, on ‘‘How
much of Scotland was ever covered by forest’’, and his reply was highly controversial. He maintained that open land
had always been the dominant natural scenery of Scotland, partly because rain and high wind had kept bogs developing
in a tree-less state, and partly because high levels of deer grazing, assumed to be a recent phenomenon, actually went
back millennia. There was, he suggested, only thin evidence that Scotland had ever been densely forested, and he
maintained that heather moorland was a more natural and resilient cover of Scotland than closed woodland. The
questions that followed indicated that this thesis was greeted with a degree of scepticism by many present.
Richard Tipping, surveying the period from 4000 BC to 1500 AD, presented a very different picture, based on a
summary of the very considerable number of published Scottish pollen-analysis diagrams and a prodigious quantity of
climate change data. He emphasized the volatility of brief but intense weather events (climate change is nothing new),
and the degree to which soil acidification had been a feature of the early millennia. The woodland maximum about
6000 years ago apparently resulted in relatively complete forest coverage of Scotland, though at an uncertain density,
and not on the high mountains or the bogs. Early Neolithic man built some huge timber halls of large oak cut from
closed canopy forest, but made only minimal impact on forest cover overall. Even in the Bronze Age woodland
clearance seems to have been small in scale and often impermanent, settlements shifting in and out of the same area on
long rotations. It was only during the Iron Age, from about 400 BC, that there began a period of intense though uneven
deforestation, with farming and grazing in the first millennium sweeping even through the far north-west of Scotland.
David Hetherington then spoke about the former status and distribution of the lynx, the wolf and the elk, with particular
emphasis on the first, arguing for the history of these large animals as indicators of the distribution and scale of
woodland in the past. In response to a question about re-introductions, he replied that, whatever one thought about it, it
would eventually depend on acceptability to local communities, who, if rural opinion elsewhere in Europe is anything
to go by, would probably respond more favourably to the lynx than to the wolf.
After lunch, Rob Wilson explained his research on Scots pine remnants preserved in wet situations at Rothiemurchus
and Glen Affric, showing how it came and went near the sample sites in well-marked cycles of destruction and recovery.
John Gilbert explored the intricacies of medieval woodland management, especially as practised on monastic estates
like Coldingham and Cupar Angus. As a typical medieval house might take a thousand rods in its construction, the
demand for small building wood could be very considerable. By the fifteenth century big building timber had become
scare, probably because the spread of managed coppice to supply small wood was hindering the growth of really big
trees.
The final talk was given by Duncan Halley, discussing the woodland history of south-west Norway, an area which
(apart from the high mountains) has a climate very similar to that of Scotland, though, if anything, even wetter and
windier, and no more snowy. Therefore its woodland history is particularly relevant to us. A century ago, the
countryside along the coast and the lower fiords was largely bare of wood, and resembled stretches of the Western
Highlands and Islands. It had been in this condition (according to pollen studies) for millennia. Decline from universal
woodland cover began in the Neolithic and continued more intensely in the Bronze Age, until a treeless landscape was
reached that persisted until after the beginning of the twentieth century. Now, however, natural regeneration has become
very widespread as social and economic pressures have changed the character of grazing, with more on the inbye and
less on the rough area beyond, the animals now browsing there at low levels in open woodland, with tens of thousands
of hectares of former heath, and even bog, becoming vegetated with trees. The explanation rests with the emigration
fever that began in Norway in the nineteenth century and has continued to this day in the form of migration to the towns
and to other more convenient places to live and to gain access to electricity. Once the numbers of people had declined,
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farming changed its character. The woods came back, a return to the natural for the first time since the Neolithic and
the Bronze Age. Even those early farmers had destroyed them with grazing animals.
The day provided a chance to reflect on how vibrant the interest in woodland history remains, and on how crossdisciplinary it has become. Out of the six talks, only one was given by a documentary historian, but the contribution of
the other five were equally valid explorations of the past. The value of history is both academic and practical - to try to
find out what really happened, and to see how it can inform management and policy in the future. But we must
remember that the past is often unknowable in appropriate detail.
Conservationists and heritage experts may not always seek to re-establish what is natural, but may at some point in the
future decide that this is unobtainable, and seek for a different goal, such as to establish (like the old Improvers) what
is beautiful and useful instead.
The day left lots of unanswered questions. Halley's talk was challenging not only to the picture drawn by Fenton, but
also to that drawn by Tipping, just as Tipping's talk had been challenging to Fenton, and vice versa. They can't all be
right. Even an hour's discussion at the end of the day left us many unsolved problems. We look forward to the
publication of this year’s proceedings, so that we can consider the questions all over again at more leisure.
There is no sign of our annual meetings coming to a stop in their third decade for want of topics to argue over.
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HOW MUCH OF SCOTLAND WAS EVER COVERED BY FOREST?
James Fenton
Introduction
I am here presenting an ecological perspective on long-term woodland dynamics. I will be following the
geological principle of uniformitarianism as articulated by the geologist Charles Lyell (influenced by James
Hutton): “An attempt to explain the former changes of the Earth's surface by reference to causes now in
operation” (Lyell 1830-33), or, to put it another way, ‘the present is the key to the past’. Of necessity I will
be taking a strategic overview looking at the whole of the Highlands, rather than considering individual
locations where exceptions to general trends can always be found.
I will be majoring on the role of grazing animals, particularly native herbivores, because it is apparent today
that their propensity to eat young trees makes them a major determinant of the distribution of woodland. I
find it surprising that in any analysis of vegetation change by palynologists, change is ascribed largely to
climate, soil and human activity, with the role of indigenous herbivores largely ignored.
If we assume that the aim of nature conservation is to conserve naturally-functioning ecosystems of
indigenous species and habitats, then those promoting conservation have to understand how Scotland’s
ecosystems function. In terms of woodland conservation, if the current distribution of native woodland is the
result of a continuing natural process of decline, then, looked at objectively, stopping this decline is
preventing natural processes. However, if the decline has been largely anthropogenic, then it is reasonable
to reverse the decline by removing the anthropogenic influence and following the principles of restoration
ecology. Therefore, the answer to the question of whether woodland decline has been natural or
anthropogenic is crucial to the future management of our upland landscapes.
In this paper I argue that the evidence suggests woodland decline has come about through largely natural
processes. Additionally, the sheer abundance of open moorland across all of Scotland suggests it is the most
resilient to the ever-changing ecological parameters over the millennia, and that ecological successional
trends are pushing away from woodland towards moorland.
Mar Lodge estate as an example
It is difficult to determine the actual area of land covered by trees in the era before accurate maps were
produced. I will start with one area in the Cairngorms, the current Mar Lodge Estate, and illustrate what
conclusions can be drawn from historical analysis. The Cairngorms area is seen as a key area hosting relict
populations of Scots pine, with significant effort now put into expanding the area of pine. Hence a key
question is “Are the current relict populations a result of natural forces, or anthropogenic, or a combination
of the two?”
a. Written account
John Taylor, known as the Water-Poet, took a tour of Scotland in 1618 and during this tour he witnessed a
deer hunt at Mar, as described below (from Brown 1891):
“… I saw the ruins of an old castle, called the castle of Kindroghit [in current Braemar] … it was
the last house I saw in those parts: for I was the space of twelve days after, before I saw either house,
corne-field, or habitation for any creature, but deere, wilde horses, wolves, and such like creatures
… the first day we traveled eight miles, where there were built small cottages built on purpose to
lodge in, which they call Lonquhards …
“… many kettles and pots boyling … venison, bak’t, sodden, rost, and steu’de, beefe, mutton, goates,
kid, hares, fresh salmon, pidgeons, hens, capons, chickens, partridge, moorecoots, heathcocks,
caperkellies, and tarmagants [ptarmigan]; good ale, sacke, white, and claret, tent or allegant [tinto,
Alicante], with most potent Aquavitæ.
“… our campe, which consisteth of foureteen or fifteene hundred men and horses; the manner of
hunting is this:
1
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“Five or sixe hundred men do rise early in the morning, and they doe disperse themselves divers
ways, and seven, eight, or tenne miles compasse, they do doe bring chase to the deere in many heards
(two, three, or foure hundred in a heard) to such or such a place, as the noblemen shall appoint them
… Then after we had stayed there three houres or thereabouts, we might perceive the deere apperare
on the hills round about us … in a space of two houres fourscore fat deere were slaine …
“… and after supper, a fire of firre-wood as high as an indifferent may-pole : for I assure you, that
the Earle of Marr will give any man that is his friend, for thankes, as many firre-trees (that are as
good as any shippes masts in England) as are worth (if they were in any place neere the Thames, or
any other portable river) the best Earldome in England or Scotland either : For I dare affirme, hee
hath as many growing there, as would serve for masts (from this time to the end of the worlde) for
all the shippes, carackes, hoyes, galleys, boats, drumlers, barkes, and water-crafts, that are now, or
can be in this world these fourty yeeres.
“… they doe grow so farre away from any passage of water, and withal in such rockie mountains,
that no way to convey them is possible to be passable, either with boate, horse, or cart.”
There are several conclusions which can be drawn from the above in relation to the area west of Braemar in
1618:
– The land was uninhabited and uncultivated.
– There were many deer in the Forests of Mar, in herds of 200-400.
– There were enough to support ca.12 days’ hunting with a daily catch of ca. 80 deer.
– Wolves and wild horses were present.
– Grouse, capercailzie and ptarmigan were also present.
– There were significant stands of Scots pine, but its extent and distribution in relation to moorland is
unclear.
– There was no means to extract the timber, hence major felling or planting was unlikely.
b. Map
John Farquharson mapped the same area in 1703. Assuming that there had not been significant timber
extraction between 1618 and 1703, or, if there had been, it did not change the distribution of trees, then this
map illustrates the location of trees mentioned by John Taylor. It shows that the majority of Mar Lodge
Estate, away from the lower glen of the River Dee, was unwooded moorland.

Fig.1. Farquharson’s map of Mar Lodge Estate in 1703.
What is interesting is that the distribution of pines is much the same in 1703 as today. Woodland decline to
the current extent must have taken place well before 1703 because there are no outlying areas of pine forest
mapped.
c. Modern pollen analysis
Paterson in his thesis looking at the woodland history of the Mar Lodge estate states (Paterson 2011):
2
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“In core areas [of pinewood], woodland is subject to fragmentation from as early as c. 7500 cal BP;
fragmentation is diachronous and is believed to have been earliest in the west (Tipping 1994,
Huntley et al. 1997). Human activity is sometimes implicated in woodland fragmentation but is
more often cited as reinforcing the effects of a maritime climate preferentially affecting Pinus
dominated woodlands … Only in Speyside is human activity thought to initiate disintegration.
“In west Glen Affric, Pinus began to decline at c. 4000 cal BP with woodland continuing to
fragment until c. 2000 cal BP (Davies 2003a and b, Shaw 2006), by which time the valley consisted
of the ‘apparently monotonous treeless landscape’ seen today (Davies 2003b, page 75).
“Arrival of Pinus at Geldie Lodge [Mar Lodge Estate] is undated but occurs before c. 7550 cal BP.
Woodland is always more open; Pinus is co-dominant with Betula, showing affinity with other
peripheral areas. Pinus woodland fragments at all Mar Lodge sites from c. 3900 cal BP,
disappearing from Geldie Lodge by c. 2800 cal BP and White Bridge by c. 1900 cal BP. Calluna
replaces Pinus as the dominant species at all three sites. The disappearance of Pinus is thought to
relate to regional climatic change toward wetter conditions.”
The last paragraph is particularly pertinent: pine wood had disappeared from the west of the estate about
3,000 years ago and the woodland was always open.
d. Putting it all together
By 1600 woodland was rare in a landscape which was uninhabited and whose woods were unmanaged, and
which contained wolves; and where, in addition to wolf predation, there were a significant number of deer,
enough to produce an annual ‘cull’ on a large scale.
A conclusion from this is that the natural ecological conditions had led to the dominance of unwooded,
moorland vegetation. John Taylor does not mention muirburn, but later, in 1838, Lord Cockburn observed
of the route from Perth to Aviemore (Cockburn 1888): “… There has been more burning of heather, all
along, than I remember to have seen before.” This implies that the area was still heather moorland before the
era of systematic, rotational burning began in the middle of the 19th century. And John Taylor when going
over Mt Keen (eastern Cairngorms) in 1618 talks of the area being “full of bogs, quagmires, and long heath”
with no mention of encountering woodland or montane scrub (Brown 1891).
John Taylor mentions the uninhabited nature of the Mar Lodge terrain and the difficulty of timber extraction
before the era of roads. This was an uninhabited deer forest in 1618, but it is unclear whether the lack of
people reflected a policy of the nobles who used it for hunting or the harsh nature of the terrain. However,
the vast majority of the Highlands in the area that would now be called ‘upland’ is harsh, generally windy
and infertile, and it is likely that only the floors of the straths and glens would have been populated yearround, although there would have been summer shielings in many areas.
As John Taylor reports, native woodland in remote areas had no economic value, and hence was not cut
down for timber. An explanation of woodland decline through natural causes is much more plausible: and
even if woodland was cut down, or burnt to get rid of wolves, why did it not regrow? Today, observations
suggest felled woodland has the greatest regeneration potential. As I have argued previously (Fenton 2008,
2011), in an area sub-optimal for tree regeneration, it does not take much grazing to eat any young trees
which do emerge. On infertile soils, because trees take many years to get above browsing height they will
be particularly vulnerable to grazing.

A note of caution
Any historical data has to be used with caution, as is shown by the following examples.
a. Interpretation of pollen data
3
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Fig. 2 shows the edge of a small boulder-filled pond covered in pine pollen in an area 4km from the nearest
trees: its location is shown in Fig.3. As the water-level in the pond has dropped the floating pollen has
accumulated as tidelines around the stones.

Fig.2. Pine pollen blown onto a pond 4km from the nearest trees.

Fig.3. Location of pond illustrated in Fig.2. Woods shown in green.
If in later years sediment analysis was undertaken this would indicate extremely high levels of pine pollen
and lead to the conclusion that the site was surrounded by pine wood – when in fact it is in an open landscape.
Insect-pollinated plants such as heather will always be under-represented in pollen samples compared to
wind-pollinated species such as birch and pine. This illustrates the difficulty of using pollen analysis to
determine actual percentage tree cover in a given locality.
b. Interpretation of maps
The islands of Loch Maree are shown as completely wooded on the first edition Ordnance Survey maps,
surveyed in 1875, and these woods have always been given as examples of ancient Caledonian pine forest.
However, Lord Cockburn took a boat trip around Loch Maree in 1841 where he records (Cockburn 1888):

4
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“For these islands are the worst thing in it. One of them is beautifully wooded, and being the furthest
one out in the centre of the loch [presumably Isle Maree], is a very prominent object. Its verdure,
and that of the very few patches of wood that are to be met with along the water’s edge, show what
might be done. But except it, all the other islands are bare, or worse than bare, their squalidness
marked by a few old stunted Scotch firs, of from 3 to 10 feet high, beneath, or rather beside which,
there is tall but scraggy heather and wet bog.”
This suggests the woods were planted with Scots pine in the period 1841-75, perhaps at the same time as the
Scots pine wood on the nearby mainland at Kernsary. However, many native woods in Scotland have been
observed to be mobile, moving round the landscape over time (Callander 1986); this is brought about by
their tendency to regenerate in the open ground at their edges rather than under their closed canopy. Hence
the concept of site-based ‘ancient-woodland’ is not as applicable to upland Scotland as to lowland England.
So could the Loch Maree island woods have naturally grown-up within 30 years, rather than been planted?
There is uncertainty here. This illustrates the importance of detailed historical research.
c. Representativeness
Visitors to the Highlands, past and present, tend to follow the main through-routes of straths and glens. Away
from the coast these areas have always tended to be the most populated areas with a greater number of
settlements and associated livestock. The majority of the Highlands, though, is mid to high altitude upland
which has probably never been inhabited, although the more favoured areas may have had summer shielings;
and until recent centuries the presence of wolves would have prevented large numbers of free-ranging
livestock. However, the woodland had disappeared from most of these areas long before the wolf had become
extinct.
Hence there is perhaps a tendency when using written accounts for historians to overplay the importance of
humans in shaping the vegetation pattern of the majority of the area, which, certainly in recent centuries, has
mostly been uninhabited moorland and mountain.
d. Scots pine stumps in peat – misleading in relation to current expected extent
There were more trees present in the Highlands in the past, as indicated by pollen analysis and the direct
observation of pine stumps visible in eroding peat (Fig.4). There is, of course an extensive literature on this.
But what I find surprising is not the number of sub-fossil tree remains in peat but their rarity (Fig.5). If trees
were common in the landscape, one would expect a lot more bog-wood to be present throughout the upper
layers of the peat as trees colonised bogs in drier interludes or peat enveloped woodland in wetter ones.
Additionally, high-altitude bogwood is rare, implying that trees at the climatic limit have always been rare.

Fig.4. An ancient forest including fallen trees blown over in
an easterly wind, preserved under peat in Glen Torridon.
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Fig.5. A cross-section of mid-altitude blanket peat in
Easter Ross showing complete absence of preserved
wood from a previous forest or scrub.
e. Danger of extrapolation from other countries
Unlike the landmass of continental Europe, Scotland is virtually surrounded by sea and has an oceanic
climate; additionally, soil processes such as leaching, podsolization, ironpan development and peat formation
are more prominent. Hence you have to be wary of assuming that the long-term ecological dynamics here
are the same as on mainland Europe, and of extrapolating from other countries to Scotland. The climate and
ecology of Scotland probably became even more distinctive (more oceanic) once Britain became an island
and there was no adjacent land to the east: east winds, for example, would have changed from dry to humid
once the North Sea opened up. This increased humidity may explain the increased amount of peat
development in the middle Holocene.
The current drive for woodland ‘restoration’
In recent years all the mainstream conservation organisations have seen woodland ‘restoration’ as a key
activity: the aim is to expand all existing areas of native woodland, both by natural regeneration and planting.
For example, in the Great Trossachs Forest being promoted by the Woodland Trust Scotland, the RSPB
Scotland and Forestry Commission Scotland there is a leaflet stating: “We are restoring this landscape to a
more natural mix of habitats”, with a vision of significantly more trees in the landscape. This is also reflected
in the Cairngorm National Park Authority’s vision for the Cairngorms in 2063 (CNPA 2015) “A natural
transition from woodland to montane scrub to upland heath is developing throughout the National Park”
implying that low to mid-altitude land should naturally be woodland.
The rationale for this is based on the idea that there used to be more trees at some unspecified time in the
past, that human activity has destroyed the woodland cover, and that returning woodland to the landscape is
restoring balanced ecosystems.
This takes us back to the fundamental issue of how the current landscape relates to the natural landscape, a
‘natural landscape’ here being defined as one where the vegetation pattern is determined by natural processes
with minimum human intervention. The key determinants of the vegetation pattern are climate, soils, fire,
grazing and competition between plants. In a natural landscape as postulated for the Great Trossachs Forest,
for example, - these would have to combine to provide a wooded landscape, or at least one with significantly
more trees.

The importance of grazing
Observations today suggest that a key determinant of vegetation pattern is the level of grazing. Therefore,
most action directed towards increasing tree cover consists of grazing reduction or exclusion, with or without
associated tree planting. The main native herbivore in the uplands is the red deer and the Highlands are
unusual in European terms in having retained a significant population of large indigenous herbivores
throughout the historical period (Fig.6). Research at Letterewe and Rum indicates that unmanaged and
unpredated red deer herds would reach a deer density of 15-18/sq km (Milner et al 2002; Pemberton & Kruuk
2015), whereas other research indicates that deer need to be at densities of 4-8/sq km for significant tree
regeneration to occur (Staines 1995; Staines et al. 1995; Beaumont et al. 1995; Milne et al. 1998; Thompson
2004). The Rum research indicates that deer numbers do not increase indefinitely but naturally stabilise at
6
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the above quoted levels. In practice attempting to keep the population of red deer permanently below the
vegetation carrying capacity is difficult, with culling having to be carried out in perpetuity: the more deer
numbers are reduced, the more grazing becomes available to the remaining deer and the fertility of hinds
increases.
Thus the evidence suggests that if the population of native herbivores is ultimately determined by the
carrying capacity of the vegetation, the expected outcome would be a generally unwooded landscape. The
discrepancy between the carrying capacity of the vegetation and the much lower density of animals necessary
to allow tree regeneration is a key ecological factor in explaining the open landscape of upland Scotland.

Fig.6. Scotland is one of the few countries in Europe to
have managed to retain a significant population of
indigenous large herbivores, i.e. red deer, illustrated here.
It is hard to know how many deer were present in the Highlands in the past, although John Taylor’s
observations mentioned above indicate significant numbers in the Mar Lodge area in 1618. And the botanist
James Robertson does refer to seeing red deer on the hill tops during his surveys in 1767-1771 (Henderson
& Dickson 1994). In addition to being dependent on the amount of grazing available, the number of deer
present is also affected by the presence of sheep owing to competitive exclusion: hence recent increases in
red deer numbers perhaps relates to an associated reduction in the numbers of hill sheep. It is possible,
therefore, that the amount of grazing in the landscape will not have significantly changed.
Those promoting woodland ‘restoration’ argue that there are now more deer present than would occur in a
naturally-balanced ecosystem with predators such as the wolf also present: wolves would keep their numbers
significantly lower. Hence they conclude that the extinction of the wolf in the 1700s has resulted in increased
grazing in the hills and less trees, and that reintroducing wolves will allow trees to flourish. See for example
the recent statement from a range of Scottish NGOs (RSPB et al 2015):
The red deer population is estimated at more than 400,000. In the absence of predators such as the
wolf and lynx, deer populations require to be managed. The Glenfeshie estate holds one of the most
important remnants of Scotland’s native Caledonian pinewood, specially protected under
European law, and which had previously been heavily damaged by deer browsing.
Anders Povlsen has taken the bold and positive step of reducing deer numbers on Glenfeshie to a
level that will allow the native pine wood and other important habitats to recover.
However, the wolf has been present throughout the Holocene during the period when the area of woodland
was declining: the evidence of history, therefore, is that reintroducing it is unlikely to cause significantly
increased tree cover. The impact of wolves includes not only direct predation of deer but also causing deer
to move more around the landscape, and so it might be the case that the presence of wolves would result in

7
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more trees in some localised areas, for example, around wolf dens. But taking the Highlands as a whole,
wolves did not prevent woodland decline.
John Taylor says that wolves were present in the Mar area in 1618 but even then woodland had a very
restricted distribution in the area. I think it much the simplest and most plausible explanation that the retreat
of native woodland to core areas, as research, for example, has shown happened at Glen Affric or Mar Lodge
(Paterson 2011), is the natural state of affairs.

How much natural regeneration would we expect?
Many ancient Caledonian pinewoods are dominated by wide-canopied ‘granny’ pines, indicating they have
grown wide apart with no neighbours for often hundreds of years. If, say, a pine tree lives for 300 years and
has 100m spacing (100 trees/sq km), then each square kilometre would only need one tree every three years
to survive to maintain the population, i.e. a very low rate of regeneration. Of course in practice pine in the
relict native woods can have densities both above and below this figure.
The fact that such granny pines occur at all indicates that tree regeneration must always have been a chancy
affair, with a probability that it might not occur at all. In practice, observations indicate that Scots pine, birch
and sessile oak generally regenerate as even-aged stands in episodic periods of regeneration (Callander
1986). If, say, conditions are not right for 100 years, then all that is needed is one year when 30 trees survive;
if such an event never occurs, then the wood will die out. Of course in practice there might well be optimal
regeneration sites on cliffs, in gullies and on very steep slopes – core areas where there is continual
regeneration (Fenton 1985), even though very small in area, as shown in Fig.7.
For example, when I visited Glenfeshie in 2007, there was natural regeneration of Scots pine in a core area
on a scree slope, although highly localised – see Fig 7; the presence of mobile scree might discourage deer.

Fig.7. Young Scots pine in Glen Feshie in 2007.
However, on the nearby grasslands and alluvial flats there were no young trees (Fig.8). This is not surprising
because these areas will produce forage of higher nutritional value and tend to attract deer. Likewise, the
deer will also tend to concentrate on well-drained hill slopes which would explain the lack of trees visible in
the distance (Fig.8).
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Fig.8. Looking the other direction on the same day from near where the picture in
Fig.7 was taken, showing no pine regeneration.
A knowledge of grazing ecology immediately shows that deer will be attracted to the river flats, because of
the higher nutritional value of the vegetation, and also the shelter afforded by the trees. Reducing deer to
very low levels in the wider landscape will not reduce the density proportionally on the flats. There is some
regeneration occurring in the locality, so a valid question is ‘why is more wanted?’ and another key unasked
question is ‘how come there are any trees growing on the river flats in the first place when they are a preferred
area for grazing?’

How could trees ever have survived in the Scottish upland landscape?
We all know that woodland at one time was significantly commoner in the landscape than it is now. However,
I think ecologists and historians have got the question the wrong way round. Rather than asking ‘why did
woodland become less common?’ the question should be ‘how come woodland was there at all bearing in
mind its sensitivity to environmental factors, including grazing?’
When this question is asked about how any woodland in temperate regions can survive in the presence of
grazing animals, then Frans Vera provides the explanation (Vera 2000) : it becomes a cyclical process, where
thorny shrubs invade grazed grassland (species resistant to grazing such as sloe, hawthorn and bramble),
young trees then colonise the scrub because they are protected from grazing, and then eventually high forest
develops which shades out the scrub so that grazing animals can enter; these prevent regeneration under the
trees so that eventually the area reverts to grassland, and the cycle can start again. This can be seen happening
today in parts of Scotland at low altitudes with better soils, such as Galloway and lowland Argyll (Fig.9).
The bramble/bracken mix appears to be particularly conducive to encouraging long-term tree regeneration
in coastal Argyll.
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Fig.9. Blackthorn Prunus spinosa invading grazed grassland in Argyll. The developing scrub protects young
high forest trees from grazing, illustrating how woodland can regenerate even with high grazing levels.
But most of the Highlands consists of poor quality, acid soils unsuited to thorny shrubs. This must reduce
the chance of young trees surviving, again providing an explanation of why moorland tends to dominate the
landscape. However, on occasions deep heather can provide an analogue for thorny scrub, allowing some
seedlings to survive. I have observed on Skye a similar cycle to that envisaged by Frans Vera for sessile oak
in the presence of red deer but with heather instead of thorny scrub. This could also explain the mobility of
Scottish woods mentioned above, and might also explain the current distribution of the relict native
pinewood fragments, particularly on steep slopes with deep heather.
But heather does not allow as much protection as thorns, so the mechanism might not be so successful. The
presence of the ancient pine of the river flats shown in Fig.8 could be put down to a period of deep heather,
although it could also relate to a period when humans kept grazing animals at bay, or there was a period of
significant natural mortality of deer whether from disease or climate.

Fig.10. Deep heather can at times provide protection from
grazing for saplings of birch, oak and pine. Picture taken in
Glas Leitir pinewood in Beinn Eighe National Nature Reserve.
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Why was woodland commoner in the past?
The Vera model would result in an ever-changing mosaic of woodland and open ground rather than
permanent closed-canopy high forest, as would the tendency of Highland woods to regenerate at the edges
and hence be mobile. Hence, was there ever a time when there was closed canopy forest throughout the
Highlands? It does seem unlikely, and woodland decline would in practice mean that over time the areas of
open ground expanded at the expense of the wooded areas.
But why was woodland commoner in the past, assuming the processes we observe today would have been
equally prevalent in the past? Some explanations have already been discussed above and some further
explanations have been given below. More detail can be found in Fenton (2008).
Reducing soil fertility over time
In our wet climate where precipitation exceeds evaporation at all times of the year, long-term soil leaching,
peat and iron-pan development have reduced the fertility of the soil; as leaching progresses the soil pH
reduces until it becomes too acid for earthworms and phosphorus becomes particularly limiting. The end
result is unmixed soils, iron-pan development and peat formation. These poor soils result in less successful
seedling establishment and slower tree growth so that young trees spend longer in the browsing-vulnerable
phase. This would result in woods becoming less common in the landscape and could be a key reason for
the natural woodland decline in upland Scotland.
Spread of peat
It is not immediately clear that the spread of peat would prevent tree growth, because often the most plentiful
regeneration of Scots pine in relict pinewoods is on the wettest areas with abundant Sphagnum, although the
trees tend to remain stunted (bog woodland). Additionally, it can be very hard to keep regenerating trees off
unmanaged raised bogs, implying that the presence of peat per se does not necessarily prevent tree growth.
However, it is possible to envisage periods of very wet climate when most bog woodland dies. But the
general absence of tree remains in peat (Fig. 5) implies that trees just were not present in the landscape in
enough abundance to cause significant seed rain onto peatlands, although this is a topic of further debate.
Changing climate
This is an oft-stated mechanism, but it is not immediately clear why it should affect the distribution of Scots
pine which can tolerate both very dry conditions such as scree slopes (Fig.7) or very wet conditions (bog
woodland). A period of colder climate could result in temporary woodland expansion owing to snow cover
protecting saplings and scrub from grazing. A run of very wet winters could also potentially reduce deer
numbers for long enough to allow increased survival of young trees.
In coastal areas, the milder climate allows for more over-winter green plant material which to some extent
takes the grazing pressure off young trees allowing more native woodland to survive along the coastal fringe.
The impact on climate of the North Sea opening up in the mid-Holocene, making the climate more oceanic,
has been previously mentioned. With a continually changing climate over the millennia it may just be that
the moorland plant communities are the most resilient to variable conditions.
Spread of plant communities resistant to seedling establishment
Another explanation for woodland decline is not the spread of peat per se but the spread of certain plant
communities (under which peat forms) which are particularly resistant to seedling colonisation. This spread
could be related to declining soil fertility mentioned above. Tree seedlings could be competitively excluded
owing to tightly-knit shoots or other unknown biotic factors; for example, as is well known by foresters, the
presence of old growth heather can inhibit tree growth.
Changed grazing regime
It is hard to see how woodland persisted in the past with the expected natural grazing levels discussed above.
Already mentioned is the suggestion that the more favourable climate and the more nutrient-rich soil
conditions allowed a greater abundance of seedlings and saplings, and allowed trees to grow faster and hence
spend a shorter time at browsing-susceptible heights. Another explanation might be that the better soil
11
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conditions allowed more thorny shrubs to grow and so protect trees. Hunting by humans since Scotland was
first colonised could also have resulted in lower deer numbers resulting in more woodland than would be
expected naturally.
Burning
Burning can be both beneficial and detrimental to tree growth, depending on the period between fires. There
is little evidence that in the past a widespread increase in burning by humans caused significant woodland
loss across Scotland as a whole.

Conclusions
The presence of large herbivores throughout the postglacial period together with the regeneration dynamics
of most indigenous woodland (i.e. regeneration at the edge of the wood) implies that it is unlikely that closed
canopy woodland ever covered the whole landscape. As time passed, the natural reduction in soil fertility
combined with the sensitivity of woodland to grazing is the simplest explanation for a long-term reduction
of the area of woodland in the Highlands. Plant communities of open moorland have come to dominate
owing to their greater resilience to ever-changing environmental and ecological parameters.
This matches what research indicates also happened in previous interglacials when humans would not have
been present (Svenning 2002):
“Vegetation development during the preceding [pre-Holocene] interglacials... suggests that open
woodland or even heath vegetation can develop on nutrient-poor soils. Numerous interglacials
show expanding NAP [non-arboreal pollen] percentages ... This development is interpreted as
caused by acid, infertile soil conditions and perhaps increasing rainfall... The ability of large
herbivores to open up the vegetation would probably also be stronger on poor soils."
In coastal areas of favoured climate and better soils, such as Argyll, woodland would still be expected to be
naturally common through regeneration following the cyclical Vera process. However, looking at the
landscape of the Highlands as a whole, it is plausible to conclude that our open landscapes represent one of
the most natural vegetation patterns remaining in Europe (Fig.11).

Fig.11. The conclusion here is that the open landscapes of the Highlands are one of the most natural
vegetation patterns remaining in Europe.
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THE DEMISE OF SCOTLAND'S WOODLANDS C.4000 CAL BC TO C. AD1000
Richard Tipping
The primary woodland
Figure 1 is a simplistic map of the original woodlands of Scotland as they were just before the earliest
farming communities arrived, around 6000 years ago (Tipping 1995). It is quite old now but recent data are
comparatively few to demand major revision. Hunter-gatherers before 4000 BC are often thought to have
modified the woodland cover but evidence for substantial alteration is hard to find (Bishop et al 2015).
Woodland loss after this time is best traced from pollen analyses though is not straightforward. Differential
pollen production and dispersal are being modelled (Fyfe et al 2013). Defining 'woodland', though, is
ecologically tricky and there is no easy definition of woodland compared to just trees in a landscape.

Figure 1. The major woodland types in Scotland c. 6000 years ago (Tipping 1995 with amendments

Woodland demise in later prehistory
What has emerged over the last 20 years or so is a re-evaluation of the many ways in which woodland can
be lost: through human impact, clearance by whatever means, through natural climate change, by soil
acidification or blanket peat growth, or from disease. The early Holocene formation of upland blanket peat
(Tipping 2008) may have influenced density and diversity of tree cover, though in periods of dry climate
these surfaces would not have been hostile to some tree species (Tipping et al 2008).
New Stone Age (Neolithic) human impacts are particularly controversial. In closed-canopy woods small
clearings were created round timber 'halls' (Murray et al 2009) but probably disappeared equally rapidly.
Woodland alteration did not lead to demise. But in the open birch-hazel woods in the Northern and Western
Isles human impact is argued for the loss of woodland in or even before the Neolithic (Bunting 1994;
Edwards 2004), but these woods were also vulnerable to heightened storminess, as in the earliest Neolithic
15
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(Keatinge & Dickson 1979). The elm decline in Britain coincides with the earliest Neolithic (Parker et al
2002) at around 4000 BC. It is broadly synchronous across Britain. Human activity (feeding leaves and twigs
as over-wintering fodder) seemed not to explain this synchroneity but Neolithic cultural ideas are now known
to have spread across Britain with great rapidity (Whittle et al 2011).
Though the pine decline across northern Scotland took longer than once thought (Tipping et al 2008) we
have still not disproved a natural, climatic cause. Climatic shifts have also been seen to have reduced
populations of oak colonising bogs in later prehistory, best seen in Ireland (Turney et al 2006) but recently
this has been questioned (Swindles & Plunkett 2012). Human impacts in later prehistory remained limited,
however (Tipping 2015), with no real acceleration of human activities. Clearance was still small in scale and
always followed by woodland regeneration. some workers have suggested patterns in these clearances,
notably Judith Turner (1975) who argued for some sort of a cycle at multi-decadal timescales, perhaps caused
by long-term soil deterioration, when farmers allowed re-generating birch and hazel to restore nutrients. if
this is true we need to re-think what most of us have seen as land abandonment (Tipping 2015).
Around 500 BC this pattern changed. Figure 2 shows where gradual woodland clearance occurred before
and around 500BC. The small black stars are pollen records where clearance is not recorded. Yellow stars
are where there was a gradual expansion of farming activities from before c. 500 BC and orange stars where
this commenced after c. 500 BC. There are huge areas of Scotland without pollen data but the distribution is
intriguing, uplands providing more evidence than lowlands for early activity.
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Figure 2. The pattern of gradual woodland clearance centred at c. 500 BC
After c. 500BC the Midland Valley and the present-day border came 'on stream'. It is difficult to find
archaeological parallels for this pattern, making the archaeological default interpretation of population
expansion (Haselgrove et al 2002) problematic. This pattern might indicate more people but there may have
been no population change but simply bigger herds, or different livestock.
Then, after c. 300 BC and with increasing frequency, in parts of southern and central Scotland (Tipping
1997), woodland clearance became much more rapid, more extensive and more enduring (the stars on Figure
3). These are the places and the times when the modern treeless landscape of parts of southern and central
Scotland was formed. Here almost all the land around pollen sites was cleared of trees, often over only
decades or shorter. This did not happen north of the Midland Valley. This happened too quickly to be
explained by population expansion. Cowley (2009) has related this total clearance to a specific type of house,
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the rectilinear enclosure, but whether the building 'boom' drove or was driven by agricultural change is
unknown. But an apparent end to this 'boom' in the 2nd century AD is not reflected in the pollen records.
Tipping (1997) suggested that this represents the first time that communities across southern and central
Scotland began to think at spatial scales larger than farmsteads, when tribal affinities were being forged and
decisions on resource management made centrally.
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Figure 3. The pattern of rapid and nearly complete woodland clearance after c. 300 BC

Early history
Some locations suggest woodland regeneration in the 5th or 6th centuries AD, the 'dark age', but most do
not. But a strikingly coherent narrative can be reconstructed for different parts of Scotland in the 7th century
AD (Table 1; Figure 4). In north-west Scotland the 1st millennium AD was one of agricultural success - not
total woodland loss but sustained activity with no periods of agricultural failure when woodland might have
re-generated. In south-west Scotland the 1st Millennium AD was one of un-allayed misery so far as the
pollen data tell us, with woodland regeneration most characteristic. Eastern Scotland, north and south of the
Midland Valley now, experienced agricultural expansion from the 7th century AD. Are we seeing here the
economic base to Alba, the new nation?
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Table 1. The evidence for agrarian 'recovery' or 'success' and agrarian 'recession' from c. AD100 to c.
AD1200 in highly resolved and well-dated pollen records. The records are geographically ordered from
north west Scotland to south west Scotland and to eastern Scotland. Figure 4 (below) shows the spatial
patterning (see text for explanation).
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USING LARGE MAMMALS AS INDICATORS OF HISTORICAL WOODLAND LOSS
David Hetherington
INTRODUCTION
This year’s Scottish Woodland History Conference marks the 20th anniversary of the annual gathering. Over
the course of these 20 years, collective knowledge of Scottish woodland history has continued to develop. It
seems appropriate therefore that this year’s conference sought to revisit the big picture of woodland decline
over the last four millennia. During this broad time period, Scotland lost several species of large mammal,
all of which are, to varying degrees, dependent on, and probably ecologically significant to, wooded
landscapes. As such, these species can act as potential indicators of both the extent and ecological health of
native woodland in the past.
However, since the first conference in 1996, we have significantly improved our understanding of the timing
of the occurrence and extinction of some of these missing large mammal species, and this has implications
for our understanding of woodland history. This presentation focuses on three species: the Eurasian lynx
(Lynx lynx), the wolf (Canis lupus) and the elk (Alces alces).
THE LYNX
The lynx is a solitary hunter requiring large areas of cover from which to ambush smaller deer, especially
roe deer (Capreolus capreolus) and, to a lesser extent, red deer (Cervus elaphus) calves and hinds.
Consequently, woodland is a key habitat for Eurasian lynx. In some parts of Europe today, lynx home ranges
are almost entirely wooded, while in more fragmented landscapes, such as those in Switzerland, may be only
around 30-40% wooded. However, given the relative abundance there of preferred prey such as roe deer,
and the suitability for their method of hunting, lynx tend to use that wooded portion of their home range
more intensively, on average 60%, and in some cases almost 80%, of the time (Breitenmoser-Würsten et al.,
2001).

Fig. 1. Eurasian lynx. Photo credit: ©Peter Cairns.
Once a lynx has made a kill, the remaining deer population in that locality becomes wise to the presence of
a predator in their midst and enters a state of high alert. They are then much harder to ambush successfully.
So the lynx typically has to move on after a week or so to another part of its home range in order to encounter
less vigilant prey. This need to successfully ambush large prey, and then to eat one each week, means that
Eurasian lynx need very large territories indeed. Males in particular can have home ranges of over 200 km2
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– far bigger than those of the smaller carnivores that survived in Scotland to the present day, such as wildcats
(Felis sylvestris), foxes (Vulpes vulpes) or pine martens (Martes martes). Male home ranges are exclusive
of one another as are those of females. However, a single male home range can encompass those of several
females. Their hunting requirements and their territoriality mean that a viable lynx population of interacting
males and females must exist across a huge area of the landscape, a considerable proportion of which must
be wooded.
The bones of lynx found in caves the length and breadth of Britain make it clear that the species was once
native here (Fig. 2). Theories on the causes of its extinction in Britain had, until recent years, focused either
on anthropogenic forest clearance beginning in the closing stages of the Mesolithic (Jenkinson, 1983) or
natural processes, such as climate change in the early- or mid-Holocene (e.g. Guggisberg 1975; CluttonBrock 1991). More specifically, it was suggested that the Eurasian lynx could not tolerate the arrival of a
wet maritime climate and had therefore become extinct earlier in the British Isles than most other parts of
Europe, with the scarcity of lynx in oceanic parts of western Norway (compared to other parts of
Scandinavia) given as supporting evidence (Curry-Lindahl, 1951; Kratochvil, 1968). The inference made
was that lynx were either not physiologically adapted to living in areas of high rainfall or that the arrival of
an oceanic climate led to the decline of woodland, a habitat type which not only harbours deer such as the
roe, but offers lynx the cover from which to ambush them.

Fig. 2. Sites where lynx bones have been recovered in Britain. Typically, these are from limestone caves.
However, lynx are now known to have survived until relatively recently in the hyper-oceanic west coast
fjordlands of SW Norway, not becoming rare there until the 1850s (Odden et al. 2013). Extinction there,
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before other areas of Scandinavia, was related to the region’s high human population densities and very long
history of sheep husbandry, which has taken advantage of a mild local climate that can accommodate yearround livestock grazing. The combination of overhunted deer populations, persecution to protect sheep, and
landscape-scale deforestation brought about by both chronic grazing pressure and over-exploitation of timber
resources, pushed lynx out of this landscape. Recent DNA analyses of subfossils also confirm the presence
of Eurasian lynx along the oceanic-climate mountain chains stretching along northern Spain until at least the
16th century (Rodriguez-Varela et al. 2016).
In Scotland, the assumption of early extinction, and with it climatic theories for that extinction, began to
change when bone material from Reindeer Cave in north-west Sutherland gave a surprisingly young
radiocarbon age of 1770 ± 80 years BP (Kitchener and Bonsall, 1997). This was followed by the radiocarbon
dating of lynx bone from two sites in the Craven area of North Yorkshire. One specimen gave a radiocarbon
date of 1842 ± 35 years BP, showing that lynx had lived in the Yorkshire Dales during the Roman period
(Hetherington et al. 2006). The second specimen gave the result 1550 ± 24 years BP, suggesting an early
medieval existence and representing the youngest date for lynx in Britain so far (Hetherington et al. 2006).
This unequivocal evidence of the survival of British lynx well into the period of modern climatic conditions
encouraged a search and reappraisal of cultural evidence which, taken together, suggests the species survived
into the late medieval period. This includes reference in a 7th century Cumbric poem to the hunting of lynx
in the Lake District; an Anglo-Saxon place name in Shropshire; a word for lynx in Old Gaelic ‘lugh’ (as well
as a phrase meaning ‘lynx-like leaping’ which suggests Gaels were familiar with living, breathing lynx, and
not just imported pelts); and a possible depiction in a hunting scene from a 9 th century Pictish cross-slab
from the Hebridean island of Eigg (Hetherington, 2010).
Following the word ‘lugh’ ceasing to mean lynx in Gaelic after around AD 1200, there appear to be no more
documented references to lynx in Scotland. However, the sixteenth-century English chronicler, William
Harrison, writing in 1577, describes how wolves were still widespread in Scotland, and also notes the
presence of a large felid in the Highlands:
‘Lions we have had verie manie in the north parts of Scotland… but how and when they were destroied
as yet I doo not read.’ (Harrison 1805, 379)
He goes on to say that these creatures are no longer heard of. While it is possible that ‘lions’ are used as a
device to emphasise how wild the north of Scotland was, it may be a reference to a recently extinct Scottish
population of the only large cat ever to have occupied northern Europe in the historical period, the Eurasian
lynx.
The evidence thus demonstrates that lynx survived in the Highlands of Scotland into the Roman period, and
probably to the later medieval period, long after the onset of cooler, wetter conditions around 4000 years
ago, which have been blamed for the contraction of pinewoods in the north and west (e.g. Tipping, 2003).
This later survival implies the presence of a large area of suitable habitat until at least close to the Roman
era, since the presence of lynx implies a viable population to not long before (on archaeological timescales)
the date of the last known subfossil remains. Even 50 male lynx, a dangerously low number according to
recent Minimum Viable Population Analysis (Reed et al., 2003), would need a large, well-wooded area,
potentially of around 10,000 km2 or more.
Elsewhere in Europe, it is thought that Eurasian lynx were still, in 1800, found right across the Alps, in the
Pyrenees, Massif Central and Jura, and in the mountainous areas of Germany and the Czech Republic
(Kratochvil 1968). Although the Highlands had acted as a refuge for several other carnivorous species
through to the present day, such as the wildcat, pine marten, and golden eagle, the area nevertheless appears
to have lost its lynx population several centuries earlier than other, similarly mountainous and thinly
populated parts of continental Europe.
The overall woodland cover of Scotland had declined to about 4 per cent by the middle of the eighteenth
century (Smout, 2003; Stewart 2003), and perhaps even a few centuries prior to that (Walker & Kirby, 1989;
cited in Smout, 1997), which represents a vanishingly small quantity of core habitat for a species with the
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social and dietary requirements of the Eurasian lynx. Consequent upon this deforestation would have been
declines in the populations of forest-dwelling deer. British roe deer populations almost became extinct,
existing in the wild only in remote woods of the Scottish Highlands by the end of the eighteenth century
(Ritchie, 1920). Although they would have been subject to hunting for their fur and persecuted to protect
livestock, Britain’s lynx extinction appears to have been closely tied to anthropogenic and landscape-scale
forest clearance, reaching critically low levels for the species’ requirements at some time in the medieval or
early modern period.
In the continental European mountains, deforestation was, by 1800, considerably less complete than in
Britain. Although unquestionably depleted, sufficient suitable habitat still remained, and the subsequent 19th
and 20th century extinctions were caused primarily by direct persecution employing more modern and
efficient technologies.
THE WOLF
Wolves were not threatened by the severe deforestation to the same extent. As a cursorial predator imbued
with tremendous stamina, they are not dependent on cover for hunting, as evidenced by the existence of the
species in treeless landscapes such as the Canadian High Arctic and Arabian desert. Furthermore, in Scotland
their favoured prey, the red deer, had adapted to the deforestation of the Scottish Highlands by inhabiting
the open moors (Ritchie, 1920). Instead, a sustained campaign of persecution forced the wolf into extinction
in the late seventeenth or early eighteenth century, at a time when Britain had already been largely deforested
for centuries (Ritchie 1920; Wiseman, 2009).

Fig. 3. Wolf. Photo credit: ©Peter Cairns
THE ELK
Similarly to the lynx, the demise of the elk in Britain was considered to have occurred during the Mesolithic
era, with climatic and vegetational change thought to be the primary cause (Stuart, 1982; Clutton-Brock,
1991). However, we now know the species persisted in Britain to at least the Bronze Age. Radiocarbon
dating of elk bone found in the estuary of the River Cree in Wigtownshire yielded a date of 3925 ± 80 years
BP (Kitchener & Bonsall, 1997).
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The elk is capable of feeding on a wide variety of plant species, but around 90% of its diet typically consists
of woody browse, with the leaves, twigs and bark of birches, willows and aspen being especially favoured
(Renecker & Schwartz, 1998). Consequently, the species is dependent on woodland and scrub habitats. It is
well adapted to a cold climate, being able both to withstand extremely low temperatures and move through
deep snow. On the other hand, the species becomes heat stressed in environments with a mean summer
temperature above 14°C, which, based on late twentieth century climate data, would preclude elk from
occurring in southern and central England, but not Scotland, Wales and northern England (Kitchener, 2010).
In Norway’s oceanic west, where climate is very reminiscent of the western Highlands and Hebrides, the
species continued to occur until at least the early medieval period, before eventually succumbing to hunting
and anthropogenic deforestation (Rosvold et al., 2013). The species persisted, until recent centuries, in inland
parts of southern Norway, where climate is similar to the east Highlands. From there the range contracted
further east towards Sweden due to over-hunting. It has since recolonised those landscapes, and is beginning
to recolonise coastal woodlands in the south west that have grown back over the course of the twentieth
century (see Halley, this volume).

Fig. 4. Elk. Photo credit: ©Peter Cairns.
It seems therefore that elk extinction in Scotland would have had more to do with over-hunting and
anthropogenic forest clearance than climate (Kitchener, 2010). Like the lynx, its decline and ultimate
extinction in Scotland could conceivably have happened much more recently than the very small number of
radiocarbon-dated bones suggest.
A Gaelic word ‘lon’ seemingly meaning ‘elk’, which is similar to a group of words apparently sharing a
common Indo-European root and referring to elk or deer, such as the modern French élan, 'elk'; Dutch eland,
'elk'; Welsh elain, 'fawn' (Bomhard & Kerns, 1994), offers tantalising evidence for the medieval survival of
the species in Scotland. However, the small number of supposed references in bardic poetry to wild Scottish
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elk has to be treated with caution, partly because lon can mean a bird, as in lon-dubh meaning ‘blackbird’.
Furthermore, several of the ‘ancient’ Gaelic poems and songs popularised by James MacPherson in the 18th
century, are now regarded as having been heavily embellished or even faked.
However, there are more reliable medieval references to elks in an Ossianic ballad called Laoidh a’ Choin
Duibh (The Lay of the Black Hound), which opens with a hunting scene. Here the given context makes it
clear that lon does not mean a bird, as it describes the buirich or roaring of ‘Fhiagh agus Lon’, deer and elks,
before going on to describe how, at the conclusion of their hunt, the protagonists ate ‘Eun, Fiagh, a’s Lon’,
that is to say ‘birds, deer and elk’.
CONCLUSION
The late survival of the lynx, and possibly the elk, indicates that enough woodland cover still remained in
the Highlands to support populations of large, mobile species that require extensive wooded landscapes until
at least the Roman period and in all probability rather later. The occurrence of lynx in north-west Sutherland
within the last two millennia, as evidenced by the radiocarbon-dated bone evidence from Reindeer Cave,
suggests that this was still the case even in the north and west, where climatic deterioration around 4000
years ago has been asserted as causing contraction of woodland, especially pinewoods.
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THE SCOTS PINE ROLLERCOASTER: DECLINE AND RECOVERY OVER THE LAST
1000+ YEARS
Rob Wilson
INTRODUCTION AND BACKGROUND
How well do we really understand the temporal and spatial distribution of the Scottish Pine woodlands
through the Holocene? The impacts of both climate change and/or human influences on woodland coverage
through this period are still not fully understood although the anthropogenic impact has undoubtedly been
increasing over the last 2000 years. The maximum pine extent, discerned from pollen records, was ~80007000 yrs BP (Birks 1972) and appears generally consistent across northern Scotland and likely reflects
optimal orbitally forced favourable growing conditions through the mid-Holocene optimum. However,
between 7000 and 4000 yrs BP, the timing of the spatial reduction of pine woodland across Scotland appears
to be quite variable. While some areas show a general decline in pine pollen (Bennett 1995; Tipping et al.
2006; Wilson et al. 2013), others suggest more stable woodland coverage (Froyd, & Bennett 2006).
Radiocarbon dated death dates of remnant sub-fossil pine extracted from both peat bogs and lochs indicate
quite variable periods of so-called “pine decline”: ~6800 yrs BP for the Cairngorm high elevations (~550
masl – Wilson et al. 2013), ~6600 yrs BP for Rannoch Moor (~350 masl – Bridge et al. 1990), ~5500 yrs BP
at lower elevations in the Cairngorms (~280 masl – Wilson et al. 2013) and 5000-4000 yrs BP in the Flow
Country in far northern Scotland (Gear and Huntley 1991; Moir et al. 2010). Our understanding of the spatial
and temporal pine woodland dynamics for the early-mid Holocene and the driving factors of woodland
change, therefore, are still far from certain.
Surely, we know more about the spatial extent of the pine woodlands for the last 1000-2000 years? The
answer to this question is surprisingly no. Dating and temporal resolution problems of sediment based pollen
records, plus the fact that they mostly represent large scale regional signals, makes it very difficult to deduce
exact estimates of the spatial distribution and extent of the Scottish pine woodlands from such archives. Both
tree-ring (Edwards and Mason 2006; Summers et al. 2008) and historical (Smout 1997, 2003; Smout et al.
2005) based studies have provided some information on woodland extent, tree age-class and timber usage
over recent centuries although these have been focused on only select regions. In reality, however, it is not
really known whether the current surviving patches of semi-natural pine woodlands represent the overall
distribution of the pine woodlands for last 1000-2000 years or whether the pine woodlands were significantly
more extensive two millennia ago. It is also not clear why the current pockets of semi-natural pine woodland
actually exist. Do they in fact represent managed woodland environments where their sole existence relies
on human intervention? This short article presents preliminary dendrochronological analyses of dated subfossil material from lochs in the Northern Cairngorms and Glen Affric which adds a new set of observational
evidence to this complex story. The evolving story suggests a potentially rather complex cyclical picture of
woodland disturbance and regeneration over the last millennium.
Since 2007, I have been leading the “Scottish Pine Project” (SPP) with its main aim of developing a 10002000 year long summer temperature reconstruction using tree-ring data. We have sampled representative
living tree samples from many semi-natural pine woodlands through the Scottish Highlands (Figure 1)
although many locations still remain to be sampled. Profuse amounts of preserved sub-fossil material have
been found in nearshore sediments from Loch an Eilein and Loch Gamnha (Rothiemurchus), The Green loch
(Ryvoan pass), western Abernethy and multiple lochs throughout Glen Affric (Figure 1). Sampling such
material allows the potential of extending living chronologies back in time. Radiocarbon dating of 44 subfossil samples taken from lochs in Rothiemurchus shows that the material represents preserved woody
material from the last ~8000 years (Wilson et al. 2012) - > 50% being from the last 2000 years. The subfossil material represents an invaluable palaeoecological data source that we’re only just starting to scratch
the surface of. Chronology development is ongoing in all regions, but the current continuous chronology
temporal coverage for each location is: 1097-2013 (Rothiemurchus), 1434-2013 (Green Loch/western
Abernethy) and 1260-2013 (Glen Affric) with significant potential for extending these chronologies back
into the first millennium AD in the near future.
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Figure 1: Map of sampled living Scots pine woodland sites in Scotland (Rydval et al. in press).

Herein, I examine these extended composite living/sub-fossil chronologies for the first time to glean long
term information on past changes in woodland age-structure for these regions by using sample end and start
dates to provide information on tree death and regeneration. These preliminary results hint that humans may
have had a more profound and longer term impact on the Scottish pine woodlands than has previously been
thought.

CONCEPTS, HYPOTHESES AND DEFINITIONS
In the Scottish context at least, the data I present below are unique and I hope that these preliminary
observations provide an alternative viewpoint to the understanding of past pine woodland dynamics in
Scotland. To facilitate the understanding of the analysis and discussion below, I first provide some theoretical
background and define some potentially new concepts;
1. For simplicity’s sake, in my analysis and discussion below, I make the simple assumption that the
woodlands of Rothiemurchus, Glenmore/Abernethy and Glen Affric are a simple single species
monocultures of Scots pine. Although I am well aware of the existence of other tree species such as
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Juniper and Birch these species are not preserved in the sub-fossil archive so are therefore not
relevant to the present discussion.
2. From a woodland stand dynamics point of view, I also assume that natural disturbance is a local
scale, low magnitude, phenomenon affecting single trees randomly over space and time. My
hypothesis is that the dominant disturbance to the pine woodlands of these areas is timber extraction
(see also Rydval et al. in press). Although we have found some evidence of charcoal on some
samples, I also hypothesise that fire is only a minor disturbance factor in these environments. Little
is known on historical occurrences of disease and so I make the assumption that this is also a minor
factor affecting woodland dynamics. Finally, for this paper, we also exclude the possible impact of
storm event although windthrow is another mechanism of tree death.
3. As I have hypothesised timber extraction as the dominant disturbance to the pine woodland
ecosystem, “decline” is therefore defined as woodland reduction related to timber extraction while
“recovery” reflects post logging regeneration. Decline estimates can be gleaned from sub-fossil end
dates while recovery information is captured from the start (pith) dates of both sub-fossil and living
samples.
4. The pine woodlands of Scotland are not homogenous over space and time and represent a complex
spatio-temporal matrix of varying tree density and age. By sampling individual lochs, we cannot
hope to get a complete regional picture so we must accept the caveat that the observations herein
represent the catchment of the loch (or lochs) from which the samples have been taken.

METHOD
Tree-ring analysis allows the estimation of changes in mean forest age through time and the distribution of
start and end dates of samples can theoretically allow the identification of periods of tree decline and
recovery. Before looking at the actual regional composite tree-ring data, let us first undertake a thought
experiment using an idealised situation of a “balanced natural” woodland which experiences a logging event
and highlight how such a disturbance would be reflected in the mean tree age of that woodland.
In this idealised woodland I define the following basic rules: (1) pine trees grow to a maximum age of 300
years; (2) when a tree dies, it is replaced 2 years later by a new sapling; (3) all possible age classes are
represented (i.e. 1, 2, 3……299 and 300 years) and no natural thinning occurs. I define this idealised
woodland scenario as a “natural” woodland where literally ALL age classes are represented and trees do not
die early due to natural stand dynamics, disease of physical disturbance (including fire etc.). This scenario
can be seen as a “steady state” situation where there is a continuous balance between tree death at 300 years
and regeneration. Figure 2 details the age structure and percentage amounts of tree death and regeneration
for such an idealised situation. The mean tree age in such a stand is 150 years as there is a constant
replacement of dying 300 year old trees through time. The rate of tree death and regeneration is 6.7%
measured over 20 year periods. This is of course a highly idealised situation and probably no forest on the
planet is even close to such a pure steady state situation due to natural stand dynamics and disturbance.
However, this simple conceptual approach does now allow us to examine how age structure dynamics of
such a system will change due to a major disturbance such as logging.
I now present two theoretical scenarios which should help the assessment of results when examining the real
composite tree-ring data. The left panel in Figure 3 presents a situation where ALL trees have been removed
in 1750. This complete woodland clear cut essentially resets the system and although regeneration starts in
1752 (let’s assume the seeds come from outside the region) as per the idealised model, the age structure of
woodland has completely changed with only one age class ageing at the same rate. This is not a sustainable
situation because when all the trees reach 300 years, they will all die at the same time. The right panel in
Figure 3 presents, perhaps, a more historically realistic situation where all trees > 150 years (i.e. of a certain
size) were felled in 1750. Again, replacement regeneration starts for these removed individuals in 1752. The
age structure of the woodland is now more complex. 50% of the trees (i.e. those < 150 years old at the time
of the felling) are still following the idealised steady state scenario, while the other 50% are a single aged
cohort of trees which will age at a similar rate. Without any other “impacts” to the system the two scenarios
in Figure 3 would never return to the steady state situation of Figure 2. The complete clearcut scenario
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mean tree-age (years)

(Figure 3 – left) will follow a continuous “boom and bust” cycle of tree death at 300 years followed by
complete regeneration and growth until the next phase of death and so on. The partial extraction scenario
(Figure 3 – right) is a more sustainable situation, but mean tree age in this woodland would periodically
crash down to ~40 years as the single age cohort reaches 300 years, but there will be periods where the mean
tree age will be actually greater (~188 years) than the mean tree age (150 years) of the idealised steady state
woodland (Figure 2). These two examples highlight that studying changes in mean tree-age and assessing
the distribution of periods of tree regeneration and death through time provides a dynamical story of
woodland change. The next section will employ this method to the actual regional composite chronology
data.
1650
250

1700

1750

1800

1850

1900

1950

2000

Mean tree age through time

200
150
50
0

10

% number of regenerating trees per 20-year periods

8
6
4
2

% tree death

10

0

% number of tree deaths per 20-year periods

% tree regeneration

100

8
6
4
2
0
1650

1700

1750

1800

1850

1900

1950

2000

calendar year

Figure 2: Upper: Mean tree age through time; Middle: mean % number of regenerating trees for 20 year
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REGIONAL COMPOSITE CHRONOLOGIES
Figure 4 presents similar plots to those shown in Figures 2 and 3 with the addition of an upper panel plot of
the number of dated tree-ring series through time. In every case replication is much higher in the living
cohort than it is in the sub-fossil group. Therefore, the amount of both tree regeneration and death are
presented as percentages as this approach takes into account the changing sample depth through time.
However, when replication is low, caution is advised when interpreting the results.
Over the last 500 years, clear clusters of tree death are seen in Rothiemurchus centred around 1500-1519,
1680-1699 and 1820-1839. It is hypothesised that these periods represent significant periods of timber
extraction and the mean tree age in the Rothiemurchus composite clearly drops for each of these periods,
especially in the early 16th century. Peaks in associated regeneration are noted around 1520-1539, 1680-1699
and 1860-1879. Prior to 1540, the story is subtly more complex. There is currently a short gap in the
Rothiemurchus chronology in the 11th century (the chronology would otherwise extend into the 9th century)
so it is assumed that another “clearance” event (natural or anthropogenic) impacted the Rothiemurchus
woodlands at this time. Regeneration occurs in the period from the 11th to the 14th century and one could
argue from the mean tree age data, that the woodland was in a “pseudo” steady state with only minimal
evidence of a regeneration pulse around the 1300s. Tree deaths seem to be low in the 13th century but picked
up after 1400 leading to the first major pulse of hypothesised timber extraction in the early 16th century.
The Green Loch composite appears to represent a cohort of trees with two main periods of peak regeneration
around 1500-1519 and 1720-1739. At this time, there is no evidence of a significant die-off of trees in the
15th century, but peak tree death is noted at the end of the 17th and 18th centuries although bar the early/mid18th century, tree death rates appear quite constant until they decline into the early 20th century. The Western
Abernethy composite data-set is the shortest of the four sub-fossil regional chronologies. It is included here
as it shows clear felling events in the 1680-1699 (although replication is low for this period) and 1820-1839
period with associated regeneration in the early 18th century and around the 1860-1879 period. Timber
extraction from this region during the Napoleonic War period is well documented (Summers et al. 2008).
Glen Affric was the first pine woodland to be examined as part of the SPP (Fish et al. 2010). Until 2013, we
never managed to find any tree samples with any rings that went into the 17th century. Only now through
utilising sub-fossil material from lochs have we been able to start extending this chronology back in time.
However, from the series replication plot, clearly most of the data are from the early 1700s. Prior to the
1650s, the number of dated samples is still rather low so caution is advised when making any inferences on
this earlier period. Clusters of death dates, however, appear to suggest pulses of timber extraction in the
periods 1480-1499, 1549-1559 and 1600-1619. From around 1620, regeneration rates are greater than death
rates with pulses of regeneration in the periods 1620-1639, 1660-1679 and 1720-1739.
It is clear from Figure 4 that none of these four regions represent a woodland that is even close to the idealised
steady state scenario conceptually shown in Figure 2. An almost cyclic “rollercoaster” of periods of
significant tree death and recovery appears to have been the dynamical nature of these woodlands for at least
the last 500 years. All pine woodlands in Scotland are in fact in a state of recovery since the last phase of
major timber extraction in the 19th century (Rydval et al. in press) and due to multiple events of timber
extraction over at least the last 500 years, the age structure of these woodlands does not represent anything
close to an even age structure which has obvious ramifications for the future state of these woodlands.
There are multiple caveats that must be kept in mind when interpreting the results presented herein. Firstly,
when the living trees were sampled, it is the norm in dendroclimatology to sample only the older trees to
maximise chronology length. The age distribution of the chronologies in the recent period is therefore biased
“old” due to the nature of the sampling and successful pine regeneration, as a response to direct management
strategies in recent decades to minimise deer numbers, is not accounted for in these data. Likewise, the dating
of sub-fossil samples is biased to samples with more rings as it is statistically difficult to crossdate samples
with few rings – whether they represent young trees or only partial samples. Further the final ring measured
on a sub-fossil sample may not always represent the final year of growth due to sample degradation over
time and the pith is also often missing from samples (mainly the living samples). All of these issues will bias
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the results somewhat and for that reason I calculated 20 year averages to partly alleviate at least some of the
start and end date issues.
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Figure 4: Tree series replication, mean age and 20-year periods of tree regeneration and death for each
regional chronology.

CONCLUSION
The discussion presented herein is the first preliminary assessment of new tree ring data with respect to
assessing long-term past pine woodland dynamics in Scotland. This is not a complete picture of what can be
gleaned from these samples and some important elements remain to be included in future analysis. One
important aspect not included here are growth anomalies in the ring-width data related to disturbance (Rydval
et al. in press). Pine tree-growth in the Scottish Highlands, although mainly sensitive to summer
temperatures, is also frustratingly very susceptible to woodland disturbance. As pine is a shade intolerant
species, any opening in the local canopy of an individual tree will result in accelerated growth. Such growth
“releases” not only reflect natural stand dynamics which are often random over space and time, but a
significant clearing event due to logging can have a profound impact on tree-growth of all remaining trees
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in a stand. This issue has been explored in detail by Rydval et al. (in press) but is an important additional
source of disturbance information than can be added to the story gleaned from mean tree age and the
distribution of tree death and regeneration through time. We also have detailed notes for many of the samples
taken as to which had evidence of axe or straight cut marks. This direct physical evidence of felling activity
must be incorporated into the story to help distinguish between felling related and natural tree death although
we cannot guarantee that axe/cut marks will survive when samples are sitting in lake sediments for many
centuries. Finally, all these data must also be placed in context of information gleaned from historical
archives (Lindsay 1974; Smout 1997, 2003; Smout et al. 2005) – the combination of which will provide a
rich narrative of woodland use and response.
What is clear from this evolving story is that the pine woodland dynamics in the Scottish Highlands have
been rather complex over the past 500+ years and humans have likely been the dominant force in shaping
the current age structure of these woodlands. A detailed dendrochronological study of all pine woodlands in
the Scottish Highlands, even just focussing on the living trees, could provide invaluable information on
woodland age structure and help manage these woodlands into the next century.
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WOODLAND MANAGEMENT IN MEDIEVAL SCOTLAND1
John M Gilbert
This article aims to give an overview of the documentary evidence for woodland management in medieval
Scotland. It will look firstly at the general evidence that woods were managed and then consider, as far as
the evidence allows, how they were managed.
A. GENERAL EVIDENCE
Since the sources are mainly in Latin the meanings of various Latin words are important. Latin words for
woods tend not to have specific meanings. Boscus, nemus and silva can all be applied to both large and small
woods but they tend to be used in certain ways. In effect they have underlying meanings but these meanings
are not always adhered to. However, they can throw some light on the existence of woodland management
as in the following table.
Table 1. Meanings of Latin Words for Woods
(Much of the evidence for what follows is given in full in Gilbert, 2011, pp 35-56. French evidence is taken
from Duceppe–Lamarre 2011 146, 147, 223, 237)
Boscus

Nemus
Silva

England

Underwood, rods and poles, light
construction, logs
Underwood, coppice
Larger wooded area, part of a forest
A wooded area
Silva minuta (coppice wood) silva pastilis
(wood pasture) in Domesday Book in
1186 but not common after 12th century.
Less common in 12th and 13th centuries
than boscus and nemus. More common in
15th and 16th centuries
Hunting reserve
In 11th and 12th centuries started to take on
meaning of a stretch of woodland as well
as a hunting reserve.
Occasionally a wood in 12th century.
More often by 15th century.

Ireland
England and Ireland
France
England

Scotland

Foresta
France

Scotland

In Gala and Leader Forest in 1180 nemus was used to apply to the whole area between the Gala and Leader
rivers and to smaller woods such as Threepwood within that area whereas boscus was used to describe a
smaller wood within the nemus of Threepwood. It is worth noting that the forest grant by which the king
granted forest rights to control hunting and cutting to a vassal was sometimes limited only to woods. There
are five surviving examples from the 13th century of which two, Fintry and Lindores, relate only to a boscus.
This suggests that the purpose of this version of the forest grant was to focus on protecting the wood rather
than the game. Eight similar grants survive from the reign of James IV. (Most of these grants are listed in
Gilbert 1979 345-353. Also A.B. Ill ii pp132-4, Fraser Buccleuch ii no 119 at p 124)
The use of boscus is not on its own enough to say that a particular wood was being managed but
there are three other words which give more direct evidence of wood management.

1

'The full evidence on which this talk was based and the full argument - along with some alterations and developments - will
appear in the Proceedings of the Society of Antiquaries, vol. 146 for 2016 which will be published towards the end of 2017.
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Table 2. Meanings of Latin Words
Silvicidium

Virgultum
In defensum/io

From silva cedua which meant coppice wood. Silva cedua was titheable in
Scotland as elsewhere. It could apply to pollards and shreddings since they all
were produce but it came to mean coppice wood.
From virga which meant rods, slips and shoots and, therefore, it could mean
nursery or orchard but coppice was its usual meaning in a woodland context.
Temporary enclosure - used of woods, fields and meadows (Niermeyer 2002
under defensum; Latham et al. 1975-2013 under defensio)

Silvicidium is used only rarely in Scotland in the 15th century but virgultum is increasingly used in
the pertinents of charters from the mid-15th century onwards.
Given that Latin words can distinguish between different types of woods one would expect to find
that the same applied to vernacular words.
Table 3. Place-Names and Vernacular Words
S(c)haw (Sc)

Scrog(g) (Sc)

Coille (G)
Grafa (OE)

Haining (Sc)

Defined as copse, wood, thicket, grove in D.O.S.T.
In England it could mean a small wood and in SE England – a narrow
strip of wood on edge of a field, coppiced.
In Scotland Haynyngschaw occurs in 1348 and Ramshaw in c1200.
‘Schaw’ is used as a translation for virgultum in 1513
Defined as thickets of small trees, brushwood for fuel in D.O.S.T. It
also had a pejorative sense – overgrown with scroggs. But in c1300 it
is associated with an area where rods and poles were cut in the
Bowmont Valley and in 1542 at Falkland scroggs and rammail
(branches) were considered to be worth £10,000.
A larger wood but also a smaller managed wood. Seen in names
Kilmagad in c1224 and in Kelcamsy in 1240x42
A grove which meant a small well-defined wood with a boundary ditch,
coppiced. Occurs in Hardgrove first recorded in 1443 but the name was
probably formed sometime from the 7th to 11th centuries
Enclosed or fenced land often but not always woodland. Appears in this
sense in 14th century as Haynyngschaw above but becomes more
common as ‘hainit’ in 15th century

Given this background there are other indicators of managed woodland which can be found in the medieval
evidence.
Table 4. Indicators of Woodland Management
1) Keeping and reserving of wood, placing a wood or part of a wood in defence.
2) Prevention of destruction of wood.
3) Existence of banks and ditches and fences round woods.
4) Exclusion of animals from woods.
5) Penalties for cutting wood.
6) Cash crop of wood or timber taken from a wood.
Produce suggesting management e.g., right to take wagon loads of poles and rods annually.
Banning giving or selling wood produce from a particular wood.
7) Foresters or a servant keeping a wood not linked to a forest.
Map 1 shows the woods where these indicators have been found in 12th- and 13th- century sources. These
were not the only managed woods in medieval Scotland since the map very much reflects the survival of
evidence. Most of the examples shown on the map are from the 13th century but 6, 5 south of the Forth/Clyde
line and 1 at Elgin, relate to the 12th century. Many of the grantors of the charters where the evidence is
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found were lay lords. It must not be thought that the abbeys were the main proponents of woodland
management. Although abbeys may well have influenced the rights which they received there are examples
where the lay lord limits an abbey’s actions in order to preserve his woods. In 1282, for instance, at Collie
Bhrochain Ewan, son of Conan who was the son of Henry, earl of Atholl, mortgaged the wood (boscus) to
Coupar Angus Abbey till he had paid a debt of 20 merks which he owed the abbey (Fraser Charters i no. 3).
Ewan and his heirs and men were not to give or sell any wood unless for fuel or for repairing their houses
and the abbey was not to give or sell or destroy the wood except for the buildings of the abbey or for taking
dead wood and branches for the abbey’s forester who was to keep the wood. In other words, Ewan wanted
the wood to be properly managed while it was in the abbey’s hands. He also appointed a servant to work
with the abbey’s forester to check that they kept the woods properly.
From this evidence there seems little doubt that woods were being managed in medieval Scotland. However,
it is a different story when trying to discover how these woods were managed. Here there is a definite
shortage of evidence compared with England and France where account books give quite precise details.
Nonetheless it is still possible to get some idea of how woods were being managed.
Map 1. Managed Woods in 12th & 13th Century. (numbers refer to the indicators mentioned in the text.)

B. HOW WOODS WERE MANAGED.
Looking first at the 12th and 13th centuries two main features of management emerge, temporary enclosure
of underwood and giving underwood time to regrow before cutting it. Temporary enclosure of underwood
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can be seen at Innerwick in 1190 when Alan Steward confirmed a lease of the land, pasture and woodland
(nemus) in the territory of Innerwick to the monks of Kelso Abbey. His confirmation stated that the monks
could put part of the wood into a temporary enclosure for the purpose of collecting their easements for fuel
and building houses. The wood mainly required for that purpose would have been rods, poles and logs, i.e.,
underwood (Kelso Lib. nos 248, 260).
At Mow on the Bowmont Water in 1251 Richard de Lincoln allowed Kelso Abbey the right to cut wood for
sheep folds in his woods but under certain restrictions. They were not to waste or destroy the wood. They
could cut wood to make the folds and after the wood had ‘regrown well’ they could take wood to repair their
folds. This would happen in the ‘first 20 to 30 years’ and then presumably the cycle started again (Kelso Lib.
no 149). The folds would have been made from wattles and hurdles and so the wood required would have
been underwood. There was, therefore, a limitation on the cutting of underwood and it sounds as though
some sort of 10 to 15 year rota was proposed but exactly how it would have worked around Richard’s woods
is not clear.
By the 15th and 16th centuries references to coppicing are clearer if not exactly informative. In Darnaway in
1464-5 after a period of what appears to have been fairly heavy use the lords of council ordered that the
forest should be enclosed. As a result, the exchequer rolls record that the fermes or rents of the forest could
not be collected because the foresters were not to take logs/beams/timber (ligna) or coppice wood
(silvicidium) from the forest. This implies that they had paid a rent to be allowed to do so (ER vii 358, 446).
The foresters it would appear had been managing the underwood by coppicing and then selling it probably
since the 12th century (RRS ii no 362).
At Campsie beside the Tay north of Scone Coupar Angus Abbey probably developed some sort of coppicing
regime by 1472 in the Nether Woods and extended it to the Over Woods between 1513 and 1551 (C.A. Rent.
i nos 293, 649, 945). The woods were divided into 4 parts in 1472 and then into 7 parts between 1513 and
1551. In 1549 the lease of Over Campsie required the tenant to hain and keep the abbey’s wood and to ensure
that neither his cattle nor those of his sub-tenants entered ‘within our hanyt woddis as sal happin to be hanyt
for the tym’ (C.A. Rent. ii no 62). In 1551 the tenant of the whole wood had to build walls round the 4 parts
of the Over Wood to keep out animals which could destroy the wood ‘ilk part be the space of sewin zeris
eftir vther respectiue’ (C.A. Rent. ii no 66 at p69). With 7 parts to the wood as a whole this could have been
a 49 year rota or, if operated in two separate rotas, one for the Nether Woods and one for the Over Woods,
it could have been an attempt to set up a 21 year rota in the Nether Woods and a 28 year rota in the Over
Woods. There is, however, no record of when the wood was cut or what was cut and so it is impossible to
say.
What is clear is that the above evidence along with the more regular mention of virgultis in the pertinents of
charters from the mid-15th century onwards shows that coppicing of some kind was happening in later
medieval Scotland.

C. A PROBLEM
Given the existence of woodland management in the medieval period the question has to be asked as to why
there was a shortage of timber from at least the mid-14th century onwards. Apart from reasons to do with
climate change, population growth, expansion of agriculture and destruction during warfare the way that
woods were managed might also provide an explanation for this shortage.
The granting of easements in woods was fairly common in the 12th and 13th centuries. Easements to use a
lord’s wood were granted by a lord both to the men on his own lands and also to other lords and their men.
Easements, were common rights for cutting wood for building and repairing houses, for agricultural
implements, for fences and for fuel. While the lord owned both the timber and the underwood in Scotland
and while easements could include timber the wood required for the above uses by the population at large
was mainly underwood and not timber. These easements become the servitudes which were causing
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problems for landholders in the 18th century when it came to managing woods effectively (Smout et al. 2005,
135-143). The mass of the population, therefore, had a vested interest in the sustainability of underwood.
Lords in trying to manage their woods were severely limited in what they could achieve in the medieval
period. They simply did not have the means to supervise woods effectively. To try to improve the situation
they often used their tenants to supervise the use of woodland. These forester tenants appear in Boyne and
Enzie Forest in 1327 (RMS i App 1, no. 65), and in Ettrick Forest in the 15th century where they varied in
status from important magnates to smaller tenants (Gilbert 1979 138). Coupar Angus, Arbroath and Paisley
abbeys all expected their tenants, usually lesser tenants, to keep the abbey’s woods (Arb. Lib. ii nos 229,
247; Cameron 1878 App 60, 117).
The flaws in this system are obvious. The tenant would ensure that he could take his own easements by
managing the underwood. This can be seen at Coldingham in 1430 when the tenant and his sub-tenants living
in the woods of Brockholes, Harewood and Deanwood were told that they could have ‘resonable esement
of fewell of fallyn and dede wod foroutyn waste of whik wod whilke may serve for tymbre’. In other words,
they were not to cut for fuel living wood which could grow into timber which suggests very much that that
is exactly what they had been doing with the result that timber had not been growing (Cold. Corr. 104).
The weakness of the use of forester-tenants can also be seen in Ettrick Forest where in the reign of James IV
in 1510 the justice ayre at Selkirk found 148 cases of ‘theftuous’ cutting of green wood despite the existence
of numerous tenants with a duty of keeping their steads (holdings) ‘forestlike’ and despite a series of statutes
in 1499 which required them to preserve the woods on their steads (Gilbert 1979, 238 and Gilbert1984, 5254). It seems very likely that the hundreds of cases of cutting of green wood recorded by the justice ayres
of James IV’s reign were not so much about stopping people using green wood rather than allowing timber
to grow.
The impression is that the people keeping the wood wanted underwood and so that was what they managed.
It would appear that the management of timber was neglected.
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WOODLAND HISTORY IN SOUTH-WEST NORWAY – COMPARATIVE INSIGHTS
FROM A PARALLEL UNIVERSE
Duncan Halley

Figure 1. Fidjadalen, Rogaland (SW Norway) in 1927 and 2015. Underlying geology (Source: Norges
geologiske undersøkelse) is gneisses and granites. The glen floor is at 300m asl. The climate is mild (July
mean temperature band: +5 to +10C; January mean temperature band: 0 to +1C) and very wet (just under
4000mm/year on the glen floor; more at higher levels) (Source: Meteorologisk institutt). Peat from a bog
located at 580m asl, above the cliffs to right, was the former source of domestic fuel at the farm, centre of
pictures. Tree regeneration, all naturally seeded, largely dates to the 1960s and after. Scots pine has recently
started to successionally invade the pioneering birch and aspen; rowan, juniper and bird cherry are also
present. Photos: 1927 Stavanger friluftsråd; 2015 David Hetherington.
Discussion on Highland woodland history and ecology has proceeded with surprisingly little comparative
reference. When comparisons are made, they are frequently overgeneralisations, such as ‘Norway’ or
‘Scandinavia’; of limited practical utility given the large variations in climate, considerably greater than that
of the British Isles; in geology; and in landforms. Such overgeneralisations can be, and have been,
misleading. The most important of these is that the climate, and hence vegetation, of Scandinavia is ‘Boreal’.
In this article I discuss woodland history and modern woodland regrowth in a region of Norway which, as
precisely quantified and publically available meteorological and other data demonstrate, is closely similar in
climate, geology, and landforms to the Scottish Highlands. Comparison can provide useful insights into the
processes which have operated in Scotland, and which could operate in future if land management in
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Scotland resembled more closely in certain respects developments in Norway from the 1860s, and especially
from the 1950s. Comparison can also usefully inform issues of current conservation importance.
SW NORWAY: GEOLOGY & CLIMATE
Southwest Norway (the provinces of Rogaland, Hordaland, and Vest Agder, with the upland part of Aust
Agder) covers 33318km2 (Highland, Western Isles and Argyll & Bute: 35639km2). In latitude, the area
ranges from that of Ullapool/Dornoch to Hermaness. The geology is mainly hard, infertile, acidic gneisses,
schists and granites, from the same orogenies that formed Highland Scotland (Ramberg et al 2008).
The climate is classified as ‘hyperoceanic’, and is dominated by the same southwesterlies as the Highlands.
As a result, seasonal weather patterns are closely similar: mild, wet, and windy, with similar seasonal
temperature ranges. Readers can compare climate statistics in detail at www.senorge.no and
www.metoffice.gov.uk.
Annual precipitation is shown in Figure 2; wind at sea level in Figure 3; July mean temperatures in Figure
4; January mean temperatures in Figure 5. Data: Meteorologisk institutt (Norway) / Meteorological office
(UK)

Figure 2. Normal annual precipitation. Figure 3. Mean annual windspeeds at coastal weather stations
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Figure 4. Mean July temperatures

Figure 5. Mean January temperatures.

Overall, SW Norway has slightly stronger winds at sea level than Scotland; and in some areas precipitation
is higher than anywhere in Scotland, at over 4000mm (and up to 5000mm); both features sometimes asserted
to cause or to maintain lack of woodland cover in Scotland. Winter temperatures are a little colder along the
central mountain ridge, as it is rather higher (1500-1600m) than Scottish mountains. As in Scotland, rainfall
peaks as weather systems rise over the mountains in the west; and then declines eastwards, with variations
caused by local topography. Plants respond to local climate conditions; while in this paper regional summary
is necessary, it is practical within the region to find matches to localities throughout Highland Scotland in
geology, precipitation, and seasonal temperatures. See slide show and streaming video at
http://tinyurl.com/zfvwbnh for detailed examples.
In summary, abundant and precisely quantified climatic and geological data indicate that the biophysical
conditions of life in Highland Scotland and SW Norway do not differ in any ecologically significant respect.
WOODLAND HISTORY
People arrived in SW Norway at about the same time as in the Highlands, at the end of the last Ice Age; and
they introduced agriculture and domestic animals, and started using metal tools and other technological
developments, at about the same times. In the very similar climate, geology, and landforms, the effect was
also very similar: deforestation, “anthropogenic in origin”, was mostly complete in coastal areas by the
Bronze Age. Three main Neolithic-Bronze Age clearance pulses are identifiable, coinciding with changes in
material culture and/or social organisation evident in the archaeological record. Deforestation inland
continued for many centuries, and reached its greatest extent in the 19th century (Prøsch-Danielsen &
Simonsen 2000a, b for review).
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Woodland history in Highland Scotland (e.g. Birks 1996) and
SW Norway remained similar, for the same underlying reasons,
throughout the period in which landuse was dominated by
subsistence pastoralism. By the 19th century, both SW Norway
and the Highlands had been strongly deforested for a long time.
As in the Highlands, peat was the main fuel in SW (and W)
Norway, and drystane dykes were built for miles across the
treeless glens and hillsides. Wood for fuel or fencing was
unavailable locally, and too expensive to import. Photographs
from the late 19th and early 20th centuries look strikingly like
many parts of the Highlands.
Figure 6. Peat drying stacks, Romsdal, 1940s. Photo: Romsdalsmuseet

Figure 7a & 7b. Two views of SW Rogaland near modern Sandnes/Ålgård (SSW of Stavanger), taken in
1905 (left) and 1911. Drift geology partly “thick moraine”, partly “peat and bog”; bedrock dioritic to
granitic gneiss / migmatite. Elevations c. 50-180m. Photos: H.J. Ielstrup/ Norsk Skogsmuseum
In the Highlands, subsistence pastoralism was replaced as the dominant landuse by commercial sheep Ovis
aries ranching from the later 18th century, joined by recreational hunting in the 19th century; but did not start
to decline in Norway until the 1860s.
Since the 1860s the landscape histories of the two areas have diverged radically, in what amounts to a
landscape-scale ‘natural experiment’ (albeit that it occurred for human social and economic reasons). In the
Highlands, apart from commercial forests which started to be established after the First World War, no
significant expansion of woodland occurred in the 20th century, and in general the state of remaining seminatural woodlands continued to decline (Wilson 2015). In SW Norway, new woodlands began naturally
regenerating from the 1860s on; and especially from the 1950s. In recent decades the landscape has changed
from one which was mainly unwooded within living memory, to one where most of the land below the
treeline is now wooded once again. This process is continuing at a very rapid rate. In Rogaland, the most
deforested province of all, in the far SW, woodland cover is predicted to increase from 24% in 2007 to 52%
over the next few decades, with most of the remaining area being arable farmland, inbye fenced and drained
grazings, or high mountains above the natural tree line (Bryn et al. 2013). In West Norway statistical region
(Rogaland, Hordaland, Sogn & Fjordane and More & Romsdal provinces), at present 2.6% of the land area
is changing from open ground to woodland every 5 years (Data: Statistics Norway).
What caused this? Much research has been done, and the answer is clear: reductions in browsing pressure,
and associated land use practices such as muirburn (e.g. Ålmås & Gjerdåker 2004, Bryn 2008, Hofgaard
1997, Hofgaard et al. 2010, Olsson et al 2000, Rössler et al 2008). This was because of two main waves of
reduction in the intensity of grazing on the land. The first was from the 1860s to 1914, due to mass voluntary
emigration to the United States; the second from the 1950s on as other ways of making a living other than
hill farming became widely available, and were considered more attractive; with a pause or perhaps slight
reversal in the 1930-40s as the economic and political conditions of the Great Depression and WWII resulted
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in many people staying on or returning to their parental hill farms. The process is continuing, with some
extension in woodland area, and much development in structure, still to come.
SOME COMPARATIVE INSIGHTS
A feature of woodland growth pertinent to discussions of woodland history in Scotland is the climates in
which woodland of relevant tree species is observed to grow, to regenerate itself, and to recolonise.
Observation and data on distribution in SW Norway (mapping data: https://artskart.artsdatabanken.no) and
other places, of e.g. Scots pine Pinus sylvestris, downy birch, aspen Populus tremula, juniper Juniperus
communis, alder Alnus glutinosa, rowan Sorbus aucuparia, and bird cherry Prunus padus shows each
growing and regenerating, and recolonising ground deforested for millennia, in climates both significantly
wetter than, and as cool as without any appreciable winter snow cover, anywhere in Scotland at any period in
the last 7500 years (i.e., after the onset of ‘Atlantic’ conditions, Lowe 1993; Peterken 1993). The same is
true for climates appreciably colder in winter, elsewhere in Norway. The climate thus remained well within
the fundamental niche (Allaby 2010) of all of these species over most of the land area of Highland Scotland,
except for some high mountain tops. Changes in climate would be likely to alter the balance of tree species
within woodland (the 'realised niche' for each, op. cit.) through interspecific competition, but not the extent
of woodland cover. Much of the initial regrowth in SW and W Norway observed in recent decades has
occurred directly on peat.
Figure 8. Woodland regeneration on wet peat over granite, c. 800m,
Berdalen, Aust Agder. Maps and placenames indicate the area was
unwooded to at least the early 20th century.
It is sometimes stated, or assumed, in Scotland that native woodland is
not capable of regenerating on peat; this can even be found in official
documentation. However, ‘Myrskog’ (‘(Peat) bog forest’) is so common
as to be a standard vegetation class in Norway (Type K1, Framstad 1997;
Type
8b,
NIBIO
classification
http://www.skogoglandskap.no/Artsbeskrivelser/myrskog).
It
is
“Forested bog on deep, nutrient-poor peat where the peat layer has built
up so that vegetation has lost contact with groundwater” and is found
“throughout Norway” including the SW. Downy birch (the usual
pioneer) and Scots pine are the usual dominant species. Much
regeneration in SW Norway has happened in recent decades on peat,
often wet and deep, formed as a result of anthropogenic deforestation
(Moore et al 1984; Kalad 1986; Prøsch-Danielsen & Simonsen 2000a, b). Trees regenerate strongly (and
often form a new, non-peat, soil layer so that the area may no longer be classified as bog woodland; e.g.
Perala & Alm 1990) so long as the soil is not permanently waterlogged. Even on flat blanket bogs, trees are
usual on any raised or slightly drier patch. Over 90% of the former coastal heather moorland in Norway,
much on peat, has rewooded in recent decades, after millennia of deforestation (Miljødirektoratet 2013).

Figure 9. Peat bog in More, west Norway, 440m asl.
Figure 10. Old peat digging on blanket
Flat glen floor is permanently saturated; tree regeneration bog cleared for archaeology. Note
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on all drier patches and slopes. Inset: willow/ juniper/birch thick birch regeneration growing directly
association on a drier patch in the bog shown. Underlying on the peat behind the cleared area.
geology quartz diorite. Photo: Author
Photo: Riksantikviteten

Figure 11. Airphoto of regenerating birch on upland blanket peat over granite, 800-830m, Slåttlian, AustAgder. Climate similar to the central Cairngorms. Wetter patches and runnels now form forest bog.
‘Slåttlian’ translates as ‘fodder cutting hillside’, with an implication of scything; grasses, sedges etc. were
formerly cut for winter fodder here in later summer; the peat is too wet for heather. Note former seter
(shieling, summer farm) building, bottom right; domestic stock was seasonally grazed at this site, and
generally across upland Norway, for many centuries in a similar way to former upland grazing practices in
Scotland. Maps indicate unwooded to at least early 20th century. Source: Statens kartverk.
These data are incompatible with theories (e.g. Tipping 2008) that naturally-caused peat buildup converted
woodland to open ground in Scotland on a large scale; the argument depends on the hypothesis that “the
likelihood is that individual localities crossed as yet poorly defined environmental thresholds” (op. cit.)
which are assumed to exist and to explain the shift from woodland to open peat landscapes. In fact, in
climates as cool as and as wet or wetter than anywhere in Scotland since the onset of the Atlantic phase,
naturally regenerating woodland is observed both to maintain itself (and its soils); and to reinvade any
blanket peat not permanently saturated whenever anthropogenic browsing intensities relax.
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Figure 12. Example of native woodland
regeneration on a west coast peat bog,
Austrheim, Hordaland. The site is just above
sea level and was deforested for >5000 years
until recent decades. Peat was formerly
extracted (fuelwood is now cut). The area
enclosed by the white line is classified as
“peat/bog” drift geology by the Norwegian
Geological Survey (NGU). Bedrock is dioritic
to granitic gneiss and migmatite. Note the
effect of the road and property boundaries on
stage of regeneration, reflecting differences in
date and intensity of reductions in grazing
pressure. Some patches are too wet for
woodland, as can be seen in the south central
area, where regeneration is longest
established; but this is not the general case.
Re-generation alters and dries soils over time;
this can lead to progressive spread at the
edges into areas where the soil
is initially too wet.
Figure 13. Natural regeneration on
upland blanket peat, Sollia hill farm,
west Norway. The water body is a
coastal fjord. Underlying geology
quartz diorite. Note the young ages of
all of the trees. The farm (right edge of
field, centre) is at 310m asl. Historical
records and old peat diggings
demonstrate that peat was the fuel
source for centuries. The former farm
building (inset; now rebuilt as a hiker’s
association cabin) was of drystane and
sod construction owing to the lack of
available timber; walls remain partly
drystane, with sod cavity fill.
Regeneration at the site dates primarily
to the 2nd half of the 20th century. Photo:
author.
This falsifies the view that climate changes towards cooler and wetter conditions in the Neolithic could
by themselves, or in combination with peat development, have caused the extensive reductions in woodland
cover in the Highlands (and elsewhere) at that time. The relevant tree species remained well within their
observed fundamental climatic niches, and are observed to invade all except permanently saturated peat soils
in climates as cool and as wet or wetter, in the absence of anthropogenic browsing, felling, and/or muirburn.
A point of some importance in conservation is that the absence or severe modification of their natural
habitats, and a failure to study the ecology of species in similar climates and geologies outside Scotland, has
led to the habitat requirements of various species of conservation concern being misdescribed. This has
sometimes been called the ‘refugee habitat’ problem (Caughly 1994). For example, in the eastern
Cairngorms it was recently proposed to destroy a patch of naturally regenerating native woodland on the
grounds that it ‘threatened’ a patch of NVC H16 bearberry Arctostaphylus uva-ursi heath. The patch
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concerned is a ‘survivor assemblage’ of a highly artificial burning regime, of a kind only practised in
Scotland since the later 19th century; that is, it is a listing of some plant species found together given a recent
form of British upland land management intervention. As a supposed entity it is a reification; imposing some
other novel system of intervention could similarly create new ‘communities’ not now existing just as quickly,
and no more (or less!) deserving of protection as a unit.
Figure 14. Bearberry growing in semi-natural
Scots pine woodland, Norway; with
distribution in SW Norway inset. Source:
Norwegian species database
Given the lack of frequent rotational burning in
bearberry history, one would expect that it is
not dependent on it. And it is not. The first line
of the standard habitat description for bearberry
in Norway is “Bearberry grows in drier (i.e.
relatively well-drained) woodland, most often
pine, and drier heath”. It is, like most heathland
plants, a woodland understory plant that can
tolerate open ground. Heath burning is little
practised in modern SW Norway. Natural
reforestation of the region has not threatened
bearberry; it remains common in its real natural
habitat, and is designated ‘Least Concern’
(LC), the most favourable of all IUCN
conservation status designations.
The ring ouzel (Turdus torquatus) is also LC in Norway, but is Red Listed in Scotland because of a severe
decline in populations (> 50%), and a very marked contraction in range (Rollie 2007). The same subspecies
(T.t. torquatus) breeds in Scandinavia, including SW Norway, and winters in the same regions as the Scottish
population; populations appear to be slowly increasing as suitable habitat continues to reestablish. There it
is “common in the willow region (i.e. the upper zone of montane shrub vegetation) …it also breeds at many
sites right out on the coast…The ring ouzel prefers hilly areas with rocky terrain and mixed grass and shrub
vegetation... It does not like barren areas with little vegetation, either on the coast or in the mountains”
(Pedersen 1994).
In Scotland ring ouzel habitat is described as “open heather clad moorland and mountains with only very
sparse or stunted tree cover” (Rollie 2007). Montane/coastal scrub as a major feature of the core habitat mix
is not mentioned in Scottish habitat descriptions because it hardly exists in Scotland.
Other examples include Netted Mountain moth Macaria carbonaria, a mainly upland bog species common
in Norway (LC) and feeding as a larva on bog rosemary Andromeda polifolia; but which can also eat
bearberry. In the Highlands bog rosemary is extinct (or almost so; one record, a patch recorded at 735m on
Mount Keen in 1979), because it is both palatable to sheep and deer and vulnerable to muirburn in dry
conditions. Being a species of bogs, it does not have cliff ledges as a refuge. Bog rosemary occurs quite
widely on raised bogs protected from heavy grazing in S. Scotland, England, and Ireland; and is widespread
and common (LC) on bogs of all kinds throughout Norway including the SW. It is not absent from the
Highlands for climatic reasons, since it is widespread in regions warmer and wetter; warmer and drier; cooler
and wetter; and cooler and drier than anywhere in the Highlands. Comparative evidence thus suggests that
M. carbonaria is restricted in the Highlands to a secondary food plant, growing in a recent survivor
assemblage. Its rarity is a function of this.
Alpine blue sow-thistle Cicerbita alpina is confined in Britain to four rock ledges, inaccessible to deer and
sheep, in southeastern Cairngorms NP. Plants on each ledge may be vegetatively-reproduced clones. They
rarely set seed, usually deformed. Conservation action plans in Scotland (Plantlife 2006) until recently
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incorrectly described C. alpina as a species of ‘continental climates’ and so at the western limit of its
tolerances in eastern Scotland. In Norway it is common (LC) and widespread, from sea level - including
some of the most oceanic locations in the world such as the Stad peninsula - to the upper limit of montane
scrub. It is an understory plant of hill woodland, requiring moderate shade and soils that are always moist to
wet, but not permanently saturated; and seeds prolifically. It is a highly palatable food plant for sheep and
deer.
Figure 15. Alpine blue sow-thistle
(foreground) at the upper limit of montane
shrub vegetation, 1100m on peat over
granite, Berdalen, Aust-Agder, in August
2016; climate similar to the central
Cairngorms. Maps and place names
indicate the location was deforested to at
least the early 20th century. Photo: Rob
Dewar.
In response to comparative data from SW
Norway, reintroductions to woodland in
the Abernethy-Glenmore-Glenfeshie area
are now being considered. Norwegian seed
has been collected by the Royal Botanic
Garden, Edinburgh and genetic studies are
underway to compare with the surviving
Scottish specimens (Aline Finger pers
comm).
Aspen throughout its wide montane range,
except for Britain, is an aggressive pioneer
species. Its basic life history strategy is
rapidly to exploit temporarily bare ground
from e.g. landslips, or windthrown trees,
by producing large amounts (c. 1.6 million
per adult female in its N. American sibling
species, P. tremuloides) of tiny windblown
seeds. It allocates resources to rapid
growth- longitudinally by suckering to
cover the open area; and vertically to outcompete other plants for access to light. This means it has low
density wood and little chemical defence; and is very palatable to browsers. Most often other tree species,
more tolerant of shade, grow successionally below it; assisted in pioneer stands by the shelter and soil
development provided. In Scotland aspen appears to seed rarely, and reproduces mainly by suckering. This
prevents it fulfilling its usual ecological role, as a pioneer/ nursery species (e.g. Wilson 2015). The oceanic
climate is sometimes suggested to cause infrequent seeding (Worrell 1995), but this cannot be correct as the
species seeds normally, and is a common and conspicuous pioneer, in the rapidly regenerating and highly
oceanic landscapes of SW Norway. The climate is in some areas considerably wetter than anywhere in
Scotland (Fig 2). This suggests that the reasons the species is failing to fulfil its usual ecological role in
Scotland should be investigated further.
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Figure 16a &b. Natural regeneration at Fonnes, Hordaland. A coastal site facing the open Atlantic, on
dioritic to granitic gneiss and migmatite. The roof ridge of the shed in the 1971 image is c. 2m high. The
copse of Scots pine in the 1971 photograph was planted in 1907. Reduction in grazing pressure at the site
dates to 1975. From Miljødirektøratet, 2013; Photos: Peter Emil Kaland
Examples could be multiplied, and are only those which circumstances have so far brought to light. More
systematic comparison would be illuminating in many ways, and of benefit both to the Highlands, and to
Norway.
SW Norway is more open to natural recolonisation by species it may have lost than is Highland Scotland
given its land connection to other areas in related ecological zones. Known examples include lynx lynx,
moose Alces alces, roe deer Capreolus capreolus, and capercaillie Tetrao urogallus, formerly regionally
extinct and now spreading back from central regions of Scandinavia. It can hardly be doubted that a number
of woodland species of fungi, plants, invertebrates, and birds will have become extinct unrecorded in the
Highlands; for birds see Halley 2011.
CONCLUSION
The climates, geologies, and landforms of Highland Scotland and of SW Norway are closely similar. Their
woodland history until comparatively recently has been similar in consequence of this fact, and of the similar
patterns and timings of human impacts from the end of the Ice Age onwards. The modern large differences
in landscape, and in particular of woodland cover, are a consequence of significant divergences in land
management practices beginning in the 18th-19th centuries.
The landscapes of both Highland Scotland and of SW Norway are primarily cultural landscapes, and have
been since the Neolithic. The desirable landscape for the Highlands (or for SW Norway) is open to a variety
of opinion. However, hypotheses that the open landscapes of the Highlands are natural in origin (e.g. Fenton
2008; Tipping 2008); and/or that current landscapes are, to any significant extent, intrinsically unable to
reafforest by natural means assuming reductions in anthropogenic browsing pressure and associated impacts
such as muirburn, are falsified. They are incompatible with primary data on, and observation of, the climates
and soils in which woodlands of the relevant tree species can and do grow and persist; and have been
observed to recolonise by natural regeneration over wide areas, after centuries to millennia of deforestation.
If considered desirable, reafforestation by semi-natural woodland in Scotland could be accelerated greatly
by management interventions, as compared to the largely unmanaged process observed in SW Norway. Data
indicates that following decline in grazing pressure and associated anthropogenic impacts, such as muirburn,
“how rapidly regrowth (of woodland) occurs is first and foremost dependent on the distance to the nearest
seed source” (Miljødirektoratet 2013).
AFTERWORD
The comparative data in this paper is summarised from material presented at the Scottish Woodland History
Conference in October 2015, and in expanded form (to include modern landuse practices in SW Norway) at
a Nordic Horizons event at Holyrood later that year. Climate data and other comparisons were developed in
more detail in those talks, including examples of areas similar in detailed climate and geology to various
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parts of the Highlands. As presented at Holyrood, the talk may be downloaded as a slide show, or seen as a
streaming video, at http://tinyurl.com/zfvwbnh.
Norway is no longer, since the recent steep decline in oil prices was mirrored by a decline in the krone
exchange rate, a particularly expensive country to visit, especially self-catering, including the Norwegian
Hiker’s Association cabin network (click language bar top right for English). The SW Norwegian region is
a 55-minute flight from Aberdeen airport. Readers are strongly urged to visit, and see for themselves.
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