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Abstract

This thesis investigates the ecological history of western oakwoods in the Loch Awe area,
Argyll, Scotland. By combining historical evidence for human use of woodland resources with
palaeoecological evidence for past ecological change the influence of man on the current
condition of biologically important semi-natural woods is assessed. A chronology of human
activities relevant to the woodland ecology of the study area is assembled from estate papers
and other documentary sources. Vegetation change during the last ¢. 1000 years is elucidated
by pollen analysis of radioisotope dated sediments from small hollows located within three
areas of western oakwood believed to be ancient. The results are related to current condition
and the hypothesis that the species composition of the woods exhibited temporal stability in
the recent past is tested. Mechanisms of change culminating in the modern species
compositions of the woods are suggested by synthesizing independent findings from historical
and palaeoecological approaches. The documentary record indicates management in the 18"
and 19™ centuries to supply oak bark and coppice wood for commercial purposes. In the 20"
century woodland use has been relatively minor except as a grazing resource. In the period
before 1700 AD the woods were used for wood for local domestic needs and to shelter
livestock. The palaeoecological record indicates a lack of stability in species composition
during the last millennium. Relatively diverse woods still containing natural features such as
old-growth were transformed in the medieval period into disturbed open stands depleted in
natural features. Declining productivity was locally alleviated by the introduction of new
modes of exploitation around ot prior to 1700 AD. The current condition of the woods, rather
than being the direct result of an economic design, is the consequence of post-disturbance
biotic processes following the abandonment of management in the late 19™ century. The

findings are related to the conservation of the wider western oakwood resource.
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1 Introduction

The four criteria upon which the nature conservation value of a site can be assessed are
diversity, rarity, size and naturalness (Margules and Usher 1981). The first three of these are
quantifiable and can be used to establish objective hierarchical systems for prioritisation of
sites (e.g. Ratcliffe 1977). Naturalness, however, like ‘wilderness’ (Powici 2004), is a more
nebulous concept. Margules and Usher (1981) have called for greater rigour in attempts to
evaluate states of naturalness in ecosystems for use in deciding on conservation priorities.
Similar calls have been made in the specific case of woodlands (Watkins and Kirby 1998) in
support of the contribution of historical ecology to nature conservation. This thesis is about

trying to achieve better understanding of the ‘semi’ term in ‘semi-natural woodland’.

1.1 Naturalness, ecological change and human modifications in British

woodlands: key concepts

1.1.1 Naturalness

Anderson (1991) has suggested a conceptual framework for evaluating naturalness based on
three factors: the amount of cultural energy required to maintain a system in its present state,
the amount of change a system would undergo if human influence were removed, and the
complement of native species present as a proportion of those present under natural
conditions. This last point assumes ‘natural conditions’, taken to mean conditions where
human impacts are too small to be ecologically significant, can be described. In ‘cultural
landscapes’ (Bitks e a/. 1988) this presents the problem of making a decision as to when, for a
particular system, did the influence of man become significant. This is a philosophical debate
(Hunter 1996) which quickly becomes abstract. In Britain local anthropogenic change in

Mesolithic vegetation has been recognised (see Simmons 1993) but the chronological



benchmark commonly held to represent the last widespread, unmodified or ‘natural’
vegetation is 5000 years BP or the Neolithic petiod (Godwin 1975, Bitks 1977, Peterken
1996). If, for convenience, this benchmark is accepted we are still faced with uncertainty over
how much change would have occurred naturally since the Neolithic without the influence of

humans and, hence, over how ‘natural’ are our current habitats.

Peterken (1981, 1996) addresses this problem by proposing a set of five different types of
naturalness based on different interpretations of potential conditions. Which particular
potential should natural woodland reflect: that which existed before any human impact, that
which exists now despite past human impact, that which would exist now if humans had never
intervened, that which would develop in the future if human influence ceased or that which
would develop in the future had human influence never been a factor? These conditions could

all be described as natural but could feasibly be quite different in character.

It can be argued that the multiple interpretations and ambiguities in fixing upon naturalness ot
natural woodland stem from a fundamental flaw in the concept. It presupposes an equilibrium
based view not in keeping with recent changes in the ecological paradigm (Cook 1995, 1998,
Brown 1997). The quality of ‘naturalness’ tends to be seen as attaching to a state, a stable
balance of species (of a composition dictated by environmental conditions), rather than a
system, or even aggregation, of fluxes (Cook 1995, 1998, Foster 1999). The preservation of
this view may be ascribed to the administrative frameworks of environmental management. It
is conceptually preferable to have ‘non-moving targets’ for conservation and restoration even

if practical efforts to meet them are thwarted by the tendency for ecosystems to change.

Whichever view of naturalness is favoured - static or dynamic - its definition requires a long

temporal perspective (in order to describe either a baseline, pre-modification state or to



describe processes of change). However, the historical factors needed for an assessment of
naturalness are generally omitted from schemes of classification for the purposes of nature

conservation (Fosberg 1967, cf. Wolf 1998).

1.1.2 “Natural’ woodland in Britain

Notwithstanding uncertainties as to the meaning of naturalness, some generalisations about
the broad scale distribution and composition of ‘natural’ woodland, or ‘wildwood’ (sensu
Rackham 1976) in Britain can be drawn from palaeoecological records and obsetvations of
modern species distributions in vegetation. This approach assumes: that the Neolithic period
supported the last widespread unmodified woodland; that the palaeoecological method can
adequately describe the vegetation of this time; and that the geographic distributions of tree

species (where the trees are self sown) broadly reflect their natural ranges.

Birks e al. (1975) were able to sketch the distribution of pre-Neolithic woodland 6500 years
ago by assembling a database of radiocarbon dated pollen diagrams. They depicted the ranges
of the major native tree species with birch predominating in the far north, pine in the eastern
Scottish highlands, oak and hazel from the centre of Scotland extending over the English
upland zone and lime throughout the south west lowlands of England. In Scotland, where a
comparatively large amount of pollen evidence is available, refinements to the resolution of
this pattern have been made (Tipping 1994). For example elm tended to become important as
an additive to the oak-hazel woodlands in the south of their range whereas birch was an
important constituent of this woodland type in the north. McVean and Ratcliffe (1962) had
previously presented a map which set out the potential biogeographical delimitation of
predominantly oak, pine and birch forest in Scotland. The map was drawn from the current

distribution of fragments of woodland, knowledge of the ecological conditions needed for the



main tree species to thrive, pollen evidence and sub-fossil wood remains and ‘recorded
history’. Exactly how these various data were combined is not clear but rigorous approaches
to the collation of pollen analytical data since (Birks e /. 1975, Birks 1977, Bennett 1989,
Tipping 1994) have shown that McVean and Ratcliffe’s (1962) regions, for pine, oak and
birchwood, were established by around 6000 BP. This spatial distribution reflects a summation
of the edaphically and climatically controlled ranges of the principal tree taxa. The Forestry
Commission and the Macaulay Land Use Research Institute use current assessments of these
controls, at different spatial scales, predictively to assess present woodland potential in the
landscape (Pyatt 1995, Pyatt and Suarez 1997, Pyatt ez 4/. 2001, Towers, Hester and Malcolm
1999). The potential broad scale patterning of ‘natural’ woodland is thus reasonably secure but
the finer details of composition and structure are not. The chief lacunae in our knowledge are

summatised below.

Whether trees in the ‘wildwood’ were widely spaced, like ‘savanna’ (Rackham 1998ab), or
more akin to high forest is a matter of opinion and considerable debate, especially since the
publication of Vera’s (2000) thesis arguing that the past natural vegetation of lowland Europe
formed a parkland landscape. The balance of evidence suggests that both conditions would
have existed, probably with evety nuance in between. The debate, however, polarises about
which extreme should take precedence in our view of natural vegetation (Svenning 2002, Vera
2000), continuous closed canopy forest or open ‘parkland’. In what proportions the natural
landscape was partitioned among different structural types of vegetation is perhaps the more
important question and Kirby (2003) has begun to address this using a modelling approach
based on Vera’s (2000) statements. Modelling of herbivore populations and the relations
between different types of herbivore and vegetation (Jorittsma ef al 1999, Latham 1999),
validated by palaeoecological information on vegetation change and historical information on

herbivore populations (Bradshaw and Mitchell 1999), provides another approach. However,



many other factors which could also play an important part in determining the degree of
vegetation openness (tree species’ shade tolerances and regeneration niches, interspecific
competition, fire, windthrow etc.) compound the issue. A paucity of good evidence from
which to reconstruct ‘natural’ herbivore populations means that the problem is far from

tesolution.

The distribution of tree species within the natural woodland matrix is another subject of
uncertainty. Pollen evidence tells us about the trees which were present (albeit with significant
bias — see 1.2.3) but not whether they grew as an intimate mixture of different species or as
single species patches in a mosaic (Rackham 1986a, Hannon e# a/ 2000, Nakashizuka 2001).
Interpretation of sub-fossil pollen data in respect of this question generally relies on inferences
from currently observable species behaviours but this, the methodological principle of
uniformity, has been attacked for causing circular arguments in the evaluation of past
woodland (Magri 1995, Vera 2000). Highly resolved pollen spectra from multiple sites in close
proximity to each other within the same wood could potentially lead to better understanding
of small scale species patterning but opportunities for such work are limited. Gregarious and
clonal species are generally assumed to have formed a patchwork of monodominant stands.
Rackham (1976) argues that the natural oak-hazel woods of north and west Britain (see above)
must have in fact been composed of distinct oak and hazel stands as hazel will not flower
under the shade of oak or grow tall enough to co-dominate in a canopy with oak. Vera (2000)
contends that natural woodland was so fragmented by herbivore maintained openings that
populations of flowering hazel large enough to explain its co-dominance with oak in the
pollen record were sustained by the vegetation mantling forest groves. However, as Bradshaw
(2001) has pointed out, hazel and oak persist in the Holocene pollen record for Ireland, where

the herbivores required for the parkland hypothesis were absent.



Little information exists on the species composition and structure of non canopy vegetation in
natural woodland. The lack of direct evidence results from the poor pollen representation of
the great majority of herbaceous species and the sometimes poor taxonomic precision with
which pollen from ground, field and shrub layer plants can be identified. Inductions about the
state of non-arboreal vegetation, since shrub, field and ground floras would all be influenced
by shade, must rest primarily on interpretations of the stand structure. Most native tree and
shrub species do not tolerate deep shade and will not flower in it (Rackham 1980 passim,
Ellenberg 1988, Hill ¢z 4/ 1999). This has led Rackham (1988) to suggest that the ‘wildwood’
had only a sparse shrub component assuming the large straight branchless forms of bog oaks,
which must have grown in close spacing, are representative of wildwood trees. Naturally the
direct effect of grazing is also an important factor in the maintenance of ground vegetation
(Watkinson e# 4/ 2001). Limited numbers of plant macrofossil studies have suggested a
spatially diverse rather than monotonous, sparse or depauperate ground flora (Wilkinson ef a/.
1997). Acknowledging small spatial scale heterogeneity in soil characteristics (MLURI 1993)
combined with shading and grazing effects, it is unlikely that natural field and ground layers
were monotonous. Studies in Europe reveal important floristic differences between ancient
and recent secondary woods (but not necessarily in overall character or physiognomy of the
vegetation) which can be taken as indirect evidence for a significant deviation, from the
ground flora of ‘wildwood’, in modern woodland (e.g. Peterken and Game 1984, Hermy ¢7 4.

1999 but see 1.1.4.2 below).

The contribution of dead wood to the character of natural forests is another unknown (Kirby
1992). No satisfactory palaeoecological approach to gauge dead wood in past forests has been
devised though Coleopteran remains provide insights in certain contexts (Brayshay and
Dinnin 1999). Streeter (1974) proposed that between 1 and 17% of the number of oak trees in

an unmanaged wood might be dead based on natural mortality of oak at between 250 and 300



years and total decay times of five to fifty years. Mortality and decay time are difficult to
predict (Jones 1959, Longman and Coutts 1974) and rare and severe disturbance, providing
pulsed inputs of deadwood to the forest system, may have been more important than
continuous natural mortality. A recent attempt (Kirby ez 4/ 1998) to evaluate the relative
amounts of deadwood in managed and unmanaged woods, howevet, gives estimates not

contradictory to Streeter’s postulations.

1.1.3 Semi-natural woodland

The uncertainties outlined above arise from the lack of examples of natural forests in Britain
and a general paucity in northwestern Europe and the consequent rarity of ecological baseline
data. Because of the notion that there are no living pristine habitats remaining in Britain (e.g.
Peterken 1981, Ratcliffe 1984), self sown native forest is often termed ‘semi-natural woodland’
(SNW), the prefix, ‘semi’, appended so as to account for all the unknown, undescribed human
influences it has sustained over time. SNW may be formally defined as woodland in which the
species present are native to the site and have not been planted (Peterken 1977). Implicit in
the term is that the proportions of these species may have been manipulated by man and that
a deviation from the natural state of the vegetation has occurred in the past (Tansley 1939,
Allaby 1998). When applied to ancient woodland however, there may be the assumptions that
this deviation is rather small and that past disturbance has been minmal (cf. Ratcliffe 1984,
Callow 1988). For the purpose of a formal definition of a commonly applied term it is safer to
avoid these assumptions as seldom is sufficient information available to validate them. The
exact nature, magnitude and timing of past modifications to SNW are subjects open to

investigation and speculation.



114 Ancient relics or modern constructs - origins of semi-natural woodland.

1.1.4.1 Definition of Ancient
‘Ancient’, when applied to semi-natural woodland, normally refers to the antiquity of trees as

the land-use of a site. In Britain the benchmark for assessing ‘ancientness’ has been driven by
the availability of documentary evidence rather than by objective reasoning on what
constitutes ‘ancient’ for woodland ecosystems. Hence in England and Wales an ancient wood
is one which can be traced back to 1600 AD or before (Spencer and Kirby 1992). In Scotland
ancient woodland is that in existence now and shown on 250 year old Military Survey maps or
shown on the 1* edition (¢. 1870s onwatds) 6” OS maps (and all subsequent editions) as semi-
natural, the assumption being that if woodland existed then, there was a good chance it had

been there for centuries before (Walker and Kirby 1989, Roberts ez a/. 1992).

1.1.4.2 Ancient does not equal primeval
In addition to these strict definitions of ancient woodland (AW) the term has connotations of

continuity with natural woodland (i.e. primary status, ‘past natural’ sensu Petetken 1981) and
the preservation of natural features. These connotations may be appropriate or not in
different circumstances. Palaeoecological studies of individual woods have revealed that
‘ancientness’ is not a reliable indicator of primary status (Mitchell 1988, 1990, Day 1992).
Nevertheless, it is well accepted that AW as a category of woodland provides the highest
potential for the preservation of natural woodland features (e.g. Beswick and Rothertham 1993,
Rackham 1980, Forestry Commission 1994). Some ancient woodlands have attained their aged
status by virtue of being exploited only lightly in the past and may therefore contain a high
proportion of natural features. Much more often ancient woodlands owe their antiquity only
to past management (resource conservation) (Smout 1994, Smout and Watson 1997, Rackham
1998b), not to human neglect. AW may therefore potentially be highly disturbed and highly
altered. Again, palaeoecological studies of individual woodlands have shown that ancient semi-

natural woodland has sometimes undergone radical reorganisation in species composition



during the recent past («. 1000 years) (e.g. Bitks 1993, Lindbladh and Bradshaw 1998). The
remnant or relic hypothesis that sees ancient woodlands as fragments of original vegetation
may therefore often be inappropriate. Ancient woodlands rather than representing the typical
landcover of the natural landscape. represent one among several land-uses in the cultural
landscape and as such have been heir to particular pressures of resource use which may have
acted as agents of change. The degree to which conditions have been forced by such agents
needs to be addressed on a site by site basis. Since the attributes of SNW are partly controlled
by human influence, they vaty on a fine spatial scale according to the relative strength and type

of pressure to have been exerted on the resource.

In summary, where evidence for a wood’s ancient status can be brought to light it does not
necessatily bring insight into the degree of internal ecological change it has undergone. In
other words a wood may be both ancient as a land-use, even primary, and a modern construct
in terms of its current structure and composition. In order to understand current structure and

composition the vacuum of knowledge about a wood’s past life has to be filled.

12 Methodological approaches and analyses

The major approaches that can be taken towards investigating the ecological history of semi-
natural woodland are ecological, historical and palaeoecological. It will later be argued that
these should ideally be used in some combination. First, it is necessary to review the relative

merits of these approaches.

1.2.1 Ecological data and interpretations — strengths and weaknesses

It is almost trivial to point out that direct observation and description of woodland is the only
approach to woodland studies which does not rely on ‘proxy’ information. As a source of data
on woodland vegetation the quality of modern ecological data is superior as a result of the

readiness, sureness and accuracy with which measurements and observations can be made.



Weaknesses atise however from the temporal shortness of most vegetation studies and from

the dominant conceptual frameworks within which data are interpreted.

The lack of a temporal perspective is an inherent weakness of 2 majority of ecological data-
sets. The requirement for ecological monitoring is well known (Goldsmith 1991, Ferris-Kaan
and Patterson 1992, O’Connell and Yallop 2001) but useful long term data-sets are rare.
Furthermore, even the best long term data-sets (e.g. Lady Park Wood, see Peterken and Jones
1987, 1989, Wytham Wood, see Kitby e /. 1996) do not extend back more than decades, less
than the lifespan of the longest-lived trees, and so can only make a partial contribution to the
understanding of change. Most ecological sutveys may be likened to ‘snapshots’. Data of this
type tend to emphasise ecological content at the expense of ecological process. This may lead

to a rather static view of vegetation composition.

The theoretical underpinnings of plant ecology also shape this view. Eatly descriptions of
British vegetation sought out the semi-natural and classified it into disctete types or
communities (Tansley 1911, 1939). Subsequently a tradition evolved whereby ecologists
focused their attention on those habitats which, in their view, were least altered from natural
status (semi-natural) (Steven and Catlisle 1959, McVean and Ratcliffe 1962, McVean 1964).
This approach has been married to quantitative phytosociological methodologies (Poore 1955,
Birse and Robertson 1976, Birse 1982) following the strong influence of continental styles of
vegetation description (Braun-Blanquet 1928). This has culminated with the National
Vegetation Classification in Britain (Rodwell 1991). The authors of this landmark in Brtish
ecology profess a deep awateness of the historical relations in British woodland types in their
texts. Nevertheless the system as a whole, undoubtedly leads to an ecological view which
emphasises the deterministic relationships between natural abiotic variables in the

environment (site factors) and vegetation (conceptualised as a rather small number of discrete

10



communities of plants) (Pyatt and Suirez 1997, McG Wilson 1998, Pyatt ef a/ 2001, Towers ef
al. 1999, 2002) over the role of stochastic effects (Wilson 1991, Brokaw and Busing, 2000) and
historical events. Past cultural and biotic variables (historical factors) influencing vegetation,
whilst well studied in Britain (e.g. Rackham 1980, Peterken 1981), are not routinely included in
classifications of vegetation (Fosberg 1967). This is probably due to the often immeasurable
nature of cultural factors (especially past ones) and the relative difficulty in quantifying

complex biotic factors (McCune and Allen 1985).

In consequence it is now conventional to assign the major role in control over composition of
natural and semi-natural woodland vegetation to site factors and a lesser modifying role to

historical factots.

1.2.2 Documentary data and interpretations - strengths and weaknesses

Documentary data contribute to the understanding of woodland in three principal ways. The
first is the supply of otherwise unavailable information on past treatment of woodland
allowing insight into the character, intensity and frequency of human impacts. Secondly,
documents may potentially yield qualitative and quantitative data on the composition and
distribution of woodland at given points in the past (baseline data). The third is the supply of

information on the relationship between society and woodland.

Documentary sources are usually temporally precise but ecological detail and taxonomic
precision is usually poor. Most historical papers are concerned with woods as human
resources and as such deal with aspects and species of economic or cultural importance (Sheail

1980). This is a potential source of bias as well as a source of imprecision. Spatial precision of

1



information obtained from textual documents is highly variable. Resolution of spatial detail

usually depends on the availability of coeval maps and plans.

Textual documentary forms of reference to woodlands may be conveniently classed as either
direct or indirect. A direct reference is here defined as one taken from an item whose chief
concern is trees, wood, woodland or woodland management. Indirect references are defined
as data relevant to woodland in a context whose dominant purpose is not as above. The
common form of indirect reference is a marginal comment made in a published document by

an author writing on some other subject.

Indirect references usually have the advantage of being relatively accessible (being published)
to the researcher. As sources of information on the actualities of woodland and woodland
management they are flawed. They may reflect a vicarious experience of the subject being
investigated and hence be superficial. Conversely, expert writers pursuing particular agendas
may have employed exaggeration and understatement. This is a problem with the ‘improving
literature’ of the late 18" century highlighted by Stewart (1997). A further pitfall is the
generalising nature of many such accounts, spatially explicit information being hard to extract.
This limits their usefulness as sources of ecologically relevant information even if their
objectivity can be attested. They may be particularly useful for studying the attitudes or
perceptions of different groups of society (or at least those groups responsible for writing

them).

Direct references may occasionally be published (e.g. sections on woodland contained within
larger works on the geography of a district) but the main sources are estate papers dealing with
the protection, management or sale of woods. These are less accessible but potentially of more

value to woodland ecological studies (Callander 1986). Geographical coverage may be patchy.
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Where coverage is available, valuable spatially explicit information may be extracted from
estate papets (this often requires additional information from maps). However, coverage may
also be temporally patchy as a result of factors such as change in land ownership, change in

style of record keeping or change in document preservation rate.

To a consideration of the nature of the data above ought to be added a note on the
shortcomings of the historical research methodology as it relates to woodland studies. Because
of the spatially and temporally discontinuous nature of data, historians are usually forced to
pick snippets of information as and whete they are available in a piecemeal fashion. Records
relating to a network of locations, perhaps within a given region, are then assembled so as to
give a synthetic chronology of trends for that region. In order to construct a spatially explicit
record of woodland use which is temporally continuous, better resources and more time than

are often available may be needed.

1.2.3 Palaeoecological data and interpretations - strengths and weaknesses

The advantage of palaecoecological data as a tool for woodland studies is simply that it
ptovides the temporal, or so-called fourth, dimension of vegetation (Walker 1982). The
fundamental applications to woodland studies are the provision of information on change
(including succession, species behaviour, slow environmental processes and catastrophic
events) and the provision of baseline data allowing the characterisation of conditions at
discrete points in the past (Davis 1989, Foster ¢ a. 1990). Palaeoecological data provide the
only approach which can be employed to give continuous long term information on the
nature of woodland vegetation (documents may provide discontinuous records) (Rackham
1980). Because of paucity of long term ecological data-sets (see 1.2.1) this is particulatly

important.
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In common with archives of documents, palaeoecological archives do not enable uniform
capture of information across the landscape. The presence of sites (normally lakes or bogs) for
the extraction of suitable sediments for analysis is the primary prerequisite for palaeoecological
methods to be employed. Furthermore these sites need to be of a form and size appropriate to

the subject of interest (Jacobson and Bradshaw 1981).

Assuming a palaeoecological record is obtainable, there are issues of interpretation associated
with the ‘proxy’ nature of data and with the process of producing chronologies against which
data can be evaluated. Here the discussion will be restricted to issues pertaining to the use of
pollen data, the type of palaeoecological record most relevant to and most widely employed in

woodland studies. These may be broadly classified as follows:

* taxonomic precision
* temporal resolution and chronological control

* spatial precision and pollen representation

12.3.1 Taxonomic precision
Taxonomic precision in pollen data is reduced relative to that found in primary vegetation

data. Many pollen taxa or types represent groups of (sometimes unrelated) species as a result
of morphological similarities between the pollen grains of these species. This leads to reduced

information on past vegetation diversity and reduced potential for ecological interpretation.

Improvements in the precision of pollen taxonomy continue (e.g. Punt ef 4/ 1995) and
modern identification keys (e.g. Moore ef al. 1991) offer superior quality of detail to their
forerunners (e.g. Fgri and Iversen 1950, 1964). In some cases, however, the observations

needed to separate difficult taxa are often not practicable during routine analysis. In other
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cases the morphological similarities between pollen of different plant species present
insurmountable barriers to a division of types. The Poaceae are exemplary. As a botanical
family the Poaceae exhibit a2 wide ecological amplitude. Taxonomically precise information on
their occurrence in pollen assemblages would therefore yield valuable potential for ecological
inferences about conditions at the time of pollen deposition. Unfortunately most members of
the family cannot be distinguished palynologically (Bennett 1994a). Most trees are normally
only identifiable to genus. For monospecific genera in the British Isles (e.g. A/mus and
Fraxinus) this causes little loss of information but for genera such as Quercus and Betula there is

an unavoidable small reduction in ecological detail.

12.3.2 Temporal resolution and chronological control

Temporal resolution

Temporal resolution in pollen analysis has traditionally been too coarse to look at rapid
processes (occurting over <10 years) of woodland development and succession or to
systematically identify disturbance. Further, temporal resolution has rarely been sufficiently
high to allow meaningful comparison between pollen stratigraphic changes and events on a
human timescale. This has limited the application of palynological information, within an

interdisciplinary framework, to environmental-historical problems.

These shortcomings are more a consequence of the style of the pioneering work in the
discipline, which sought to illuminate macro-scale environmental changes such as the
development of geographical distributions in the British flora and the range dynamics of
species during the present interglacial (Godwin 1975, Huntley and Birks 1983), than of
methodological limitations. Techniques exist which allow extraordinarily fine temporal

resolution of pollen analyses (Turner and Peglar 1988). These have been employed with
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success in discerning disturbances and canopy manipulations of decadal or even shorter
duration (Simmons, Turner and Innes 1989, Simmons and Innes 1996ab). Two advantages of
improving temporal resolution stand out (Green and Dolman 1988). Ecologically sensible
short term trends in pollen stratigraphy can be separated from random fluctuations and short

duration events, which may be under emphasised or missed altogether at coarse resolution,

can be identified (Turner 1964b).

The main constraint on improving temporal resolution (increasing the number of samples per
unit depth) is the time and resources available for analysis. Where the petiod of interest is
closely targeted this is offset to some degtee by shortening the sequence to be analysed (the

tradition in palynology being to analyse a sediment stratigraphy in its entirety).

Chronological control

Finely resolved palaeoecological data may be employed to detect specific past events and
responses in vegetation (Green and Dolman 1988) on the small temporal scales suitable for
studying the dynamics of local woodland composition (1.2.3.3). Such an enterprise, however,

necessitates securing precise chronological control (Oldfield 1969, Turner and Peglar, 1988).

Timescales for palynological data can be arrived at by a variety of methods including
stratigraphic markers such as sedimentary disturbances (Green and Dolman 1988) and the
identification of tephra horizons of known age (e.g. Dugmore e# 4/. 1995, Hall and Pilcher
2002) or other historically attested events detectable in sediment sequences. The method
which can be most systematically employed to give absolute and independent chronologies is
“C dating (Olsson 1986), however. Four important issues with the use of "“C in providing

chronologies for higher temporal resolution pollen records emerge (see Lowe 1991).
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1. All “C dates carry a statistical error associated with uncertainty over counting accuracy.
Where pollen has been analysed at high temporal resolution the margin of error may be
significant in comparison to the actual chronological separation between stratigraphic pollen

spectra. A mismatch between temporal resolution and chronological precision thus occurs.

2. Further imprecision may be introduced as an artefact of the sampling procedure. In order to
supply sufficient carbon for determination of "C ages by radiometric methods a finite
thickness of sediment must be sampled. The resulting date is the mean of multiple strata, with
a collective ‘deposition time’, rather than the date of any one horizon in the sequence. This
problem can be somewhat alleviated by the use of AMS techniques which generally require
about three orders of magnitude less carbon in order to operate than conventional radiometric

dating.

3. Because of the statistical error around a '“C assay, dates in the recent past are less
meaningful as the size of this error becomes more significant proportional to the estimated
age. Recourse to *'’Pb (half life 22.3 years) dating which allows estimation of sedimentation

rates during the last 150 years provides some solution (Appleby and Oldfield 1992).

4. Cross linking of radiometrically controlled palaeoecological data and historical documentary
data can only be attempted if a common timescale is established. *C years are not exactly
equivalent to calendar years as a result of temporal fluctuations in atmospheric “C
concentrations (Suess 1970, Pilcher 1991). Calibration datasets derived from tree ring evidence
and computer programs for theit implementation are now available (Stuiver and Reimer 1993,
Stuiver e al. 1998) which allow ‘conversion’ of “C dates to calendar dates more meaningful in

historical contexts. However the error margins (above) still mean that palaeoecological
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chronologies will always be much less precise than the documentary chronologies against

which they are compared.

12.3.3 Spatial precision and pollen representation
These two topics are best considered together — they are intrinsically linked and the theoretical

and methodological approaches to resolving them are tied. The first is concerned with
defining the spatial origins of a pollen assemblage being analysed and hence the scale at which
vegetation is being represented by the analysis. The second issue, pollen representation, refers
to the relationship of the composition of pollen assemblage to the composition of the
vegetation it represents. Together, understanding pollen source areas and relative rates of
pollen representation by different taxa within these areas, are the major issue facing the

researcher who wishes to use pollen data to ‘monitor’ woodland composition retrospectively.

Traditionally, pollen diagrams have tended to sum together pollen from vegetation over a wide
(and pootly qualified) area (Jacobson and Bradshaw 1981). If this area contained different
types of plant cover then resolution of spatial heterogeneity in the vegetation was lost
(Prentice 1985). Over the last thirty years, techniques for addressing fine scale change, using
sites on the forest floor, have received more attention (e.g. Janssen 1966, Andersen 1970,

Bradshaw 1981ab, 1988).

Pollen source area under wooded conditions

The principle that pollen sites under closed canopy wooded conditions consistently receive an
appreciable proportion of their pollen input from very local vegetation (Andersen 1970, 1973,
Tauber 1977) is widely accepted as a working hypothesis. It means that pollen analysis of
sediments from small forested basins or forest hollows can theoretically réveal ‘within stand’

vegetation dynamics and can be used to address ecological questions at a fine spatial scale.
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Empirical investigations into the relationships between pollen counts from surface samples
and the vegetation of the area surrounding the samples have strengthened the concept (e.g.
Bradshaw 1981, Prentice 1986, Mitchell 1988). This approach has allowed derivation of
coefficients for the correlation of arboreal pollen taxon components in a spectrum and the
proportion of their corresponding tree species in the vegetation, measured as basal area,
within the stand around the site. It has also brought understanding of the ‘background pollen
component’, the amount of pollen in a spectrum originating from outside the immediate
stand. Insights into the under and over-representation of different tree species were thus

obtained by the collation of data from a range of compositionally different stands.

The correlative approach was later adapted and used to develop the concept of relevant source
distance for small forest hollows by workers in North America. Earlier work (above) had fixed
the size of the notional ‘stand’ at a 20 — 30 m radius from the pollen deposition site. Jackson
and Wong (1994) tested this assumption and concluded that assemblages from forest hollows
were often dominated by pollen originating from greater than 20 m from the site of
deposition, a conclusion which was later confirmed by Jackson and Kearsley (1998). Sugita
(1994) proposed the model that closed canopy hollows would have effective pollen soutce
ateas of one to three hectares (50 - 100 m radius). From simulation experiments, he postulated
that large amounts of pollen were attributable to regional influx (55 — 65%), but the
composition of this loading could be taken to be more or less constant for a region while the
local component was sufficiently large for assemblages from forest hollows to reflect
vegetation in the immediate stand. Calcote (1995) tested this by deriving correlation
coefficients for the relationship between ‘distance weighted abundance’ (DWA) of tree taxa at
concentric 10 m intervals from pollen deposition sites and the percentages of their pollen
types recovered from modern samples. The distance from pollen sites, at which correlation

between pollen loading and DWA ceased to improve, fell within 50 to 100 m for most taxa
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and most sites. Further work (Calcote 1998, Parshall and Calcote 2001) demonstrated that
while background components (pollen from outside the postulated effective source distance)
wete indeed appreciable, distinctive stand types were palynologically distinguishable from
forest hollow spectra even when stands were embedded in matrices of regional vegetation

which differed in composition.

Whete study sites are taken from the same landscape context, a reasonable assumption is that
pollen from regional vegetation will not vary significantly between profiles. Furthermore,
where woodlands exist as small fragments within a matrix of non-forest vegetation, as is
usually the case in Britain, regional pollen source strength will tend to be comparatively weak.
The assumption of a 50 m radius pollen source area seems likely to be a satisfactory working

model for palynological wotk on closed canopy sites.

Pollen sources under non-wooded conditions

The phenomenon of an effective pollen source distance described above is a result of the
peculiar pollen transport conditions under wooded conditions. These conditions arise from
the effects of tree cover on air movement and interception or filtration of airborne pollen
(Tauber 1965, 1967, 1977). Under wooded conditions most of the pollen deposited is
transported through local space below the canopy (trunk space). When tree cover is lessened
pollen transport conditions change drastically as does the pollen source area (Birks 1973,
Edwards 1982, Odgaard 1999) with the local trunk space component of the pollen rain

becoming unimportant relative to deposition from non-local sources.

The important ramification of this is that detection of human impact is not straightforward.
When clearance events are inferred from pollen data by shifts in the relative contributions to

pollen assemblages of arboreal pollen (AP) and non-arboreal pollen (NAP) there is ambiguity
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as to the area being affected and to its distance from the deposition site (Turner 1964a). Work
on transects of surface samples positioned perpendicular to woodland edges has shown that
percentages of AP decay exponentially with distance from the woodland source. Tinsley and
Smith’s (1974) results indicate that within 30 to 100 m Qwerus pollen deposition decays to a
background level of ¢. 15%. Similarly Caseldine (1981) reported a decay from 70% Betuia
pollen at the edge of Betula woodland to a background level of 10 to 20% at 30 m from the
edge. Gearey and Gilbertson (1997) produced results consistent with these findings in the
Outer Hebrides. Perhaps because of severe windiness, some woodland edge samples hardly
bore witness to the local presence of woodland, but in general background pollen levels were
reached within 30 m. More recently Bunting (2002) investigated the detection of small
woodlands within the open landscape of northwestern Scotland and confirmed that generally
% AP falls to background levels of deposition within 100 m of the woodland edge. The
implication of these empirical studies is that pollen sites for the study of woodland dynamics
need to be positioned within woodland or at least very close to the woodland edge in order
for reconstructions to be meaningfully representative of local conditions rather than the
regional AP signal. Secondly, it will be difficult to distinguish a small recession of the
woodland edge away from the pollen site by a few tens of metres from a complete local

clearance.

A further corollary is that a high proportion of NAP, while it may represent the local removal
of trees, itself does not necessarily closely represent the composition of the local post-
clearance vegetation. For example, the enhanced levels of anthropogenic indicators often seen
in pollen diagrams during woodland clearance phases (Behre 1981) are likely to reflect the
deposition of pollen from outside the local area as result of the elimination of the screening
effect of the canopy and enhanced pollen transport conditions (Odgaard 1999). Wind speed

can be reduced tenfold by the presence of leafed trees (Kiese 1972 cited by Ellenberg 1988).
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Hicks (1998) suggests from empirical modern pollen evidence that this enhanced transport of
NAP prevails in open forest as well as in cleared ateas, and that anthropogenic indicator taxa

may be recorded from sources several kilomettes away (cf. Brostrom ef /. 2004).

Pollen deposition when trees are permanently or temporarily absent from the vicinity (c.100
m) of the pollen site differs from that under woodland conditions. Thetefore pollen sites for
studies of long-term internal change in woodland need to be chosen with this in mind.
Interpretations of pollen data from disturbed sites also need to account for the reduction in
spatial precision associated with clearance. While shifts in arboreal composition and human
impacts on arboreal vegetation may be detected through fine spatial scale analyses,

vegetational responses to clearance can be described with less certainty.

13 Formulation of the central problems

1.3.1 The temporal dimension

In the context of Northern European cultural landscapes where woodland has formed under
the influence of human activity (semi-natural woodland), the relationship between past
anthropogenic factors and current woodland pattern and composition can be established only
from a temporal perspective. Recent retrospective studies in this field demonstrate that
current forest patterning is often related primarily to past land-use, and not current site factors
or current management (e.g. Foster 1992, Lindbladh and Bradshaw 1998). Furthermore,
abiotic site factors themselves are prone to modification by temporal processes and should

not be seen as unresponsive to past land-use and historical events (e.g. Miles 1985, Willis ¢/ 4/,

1997, Verheyen et al. 1999).
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13.2 Integration of evidence: the need and the potential

Consequently, calls for greater integration of past human-environment interactions, both
conceptually and methodologically, with ecological research are becoming louder (Burgi 2001,
Agnoletti and Anderson 2000). In order to pursue a retrospective approach which addresses
both environmental and cultural factors and their interplay, Burgi and Russell (1992) suggest
this be facilitated by the definition of ‘interface categories’, areas of research where
convergence of disciplines is needed to address common themes. Woodland history is a good
example of one of these ‘interface categories’ whete the historical narrative of human activity
and the temporal dimension of vegetation meet. The fruit of this cross fertilisation is not
merely of academic interest but also provides insight into current practical problems of
management. It allows an understanding not only of past variation but the social, economic
and environmental causes of it (cf. Worster 1994, Meine 1999). Furthermore, employment of
integrative methods precludes the ‘over interpretation’ of single sources and undue

magnification of the biases peculiar to these sources.

In order for the combination of data-sets to be effective and produce meaningful results two
important criteria should be met. Comparability of scale among data-sets is the first. So that
facile correlations between changes in human activity and changes in vegetation and sputious
inferences on the effect of specific historical events on vegetation are avoided it is vital that
the scales of capture, temporal and spatial, of the different forms of retrospective information
are similar. The second criterion is complementarity of function among data-sets. The sources
should augment rather than duplicate one another (this should not be read as mutual
confirmation of single soutce based interpretations). In the case of interdisciplinary studies on
woodland history the functions of the retrospective data-sets can be simply defined based on
their main strengths and weaknesses (see 1.2). The principal purpose of the documentary

record is to supply information allowing the physical nature of anthropogenic disturbances
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and stresses to the ecosystem (its vegetation component) to be characterised and the timing
and sequence of such events to be known. The pollen record on the other hand provides a

proxy record of change in the physical nature of the vegetation.

This approach provides a useful framework for the integration of sources. It should, however,
be flexible enough to allow for some crossover between the functions of the two data-sets.
For example, the documentary record may sometimes provide detail on the structure and
composition of woodland at particular moments (e.g. inventories of timber in particular
woods). Conversely, samples analysed for pollen may also yield microscopic charcoal (see
Tolonen 1986) which can demonstrate past occurrence of fires, disturbances not necessarily

detectable in documentary data-sets.

These criteria (comparability and complementarity) can be satisfied (see above, 1.2). With
careful selection of sites for palaeoecological study and the examination of primary
documentary data pertaining to woodland management at the estate level or below, timelines
of human impact and vegetational change can be described which operate at similar temporal

resolution and relate to the same spatially explicit locations described by modern ecological

studies (Figure 1-1).
1.4 A case study: the western oakwoods of Argyll

14.1 Introduction

The deciduous semi-natural woodland resource of Argyll was estimated to stand at around
15,000 ha or 2% of the county’s land area in 1995 (MacKenzie and Callander). The total today
is probably much higher, in part as a result of plantings or restorations carried out under the
Woodland Grant Scheme in recent years (see Wrightman 2001) but also partly because smaller

woods were omitted from the ancient woodland inventory on which the 15,000 ha figure is
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based. Tracts of open scrub which would now be considered native woodland were also
excluded from eatlier inventories. The Scottish semi-natural woodland inventory based on
aerial photograph analysis (being undertaken by the Caledoninan Partnership) should provide
the most accurate estimate to date. Available data suggest that within SNH’s Natural Heritage
Zone 14, corresponding to west Argyll and islands, broadleaved woodland covers as much as
6% of the area. Most of the expansion seems to have been since 1980 and at the expense of

rough grassland

The resource contains seven woodland types as classified by the National Vegetation
Classification (NVC) (MacKintosh 1988, Rodwell, 1991) but is chiefly composed (¢. 70%) of
communities in which oak (Quwercus petraea and Q. robur) and birch (Betula pubescens) (NVC
communities W11 and W17) or birch alone (W4) predominate. According to the National
Inventory of Woodland and Trees (Forestry Commission 1999) there is roughly twice the area
of birchwood as oakwood (not ecological classifications). However, proportionally more old
woodland is oak. Ninety percent by area of oak stands are estimated to have been established
(the current crop) before 1910. Conversely 99% of birchwood is more recent than this date.
These figures are based on the FC’s ‘high forest category 1’ which refers to stands with the
potential for some economic output. It is therefore likely that the age discrepancy between
birch and oak dominated wood is slightly exaggerated by the omission of old degenerate birch
stands and of recently established oak, (although the latter is rare - cf. Humphrey ¢z al 2002).

Nevertheless the figures give a realistic impression of Argyll’s semi-natural woodland resource.

These old oakwoods are vatiously termed ‘westetn oakwoods’, ‘Atlantic oakwoods’ or ‘upland
oakwoods’ which may be broadly regarded as synonyms. They belong to the NVC classes
W11 and W17 (Quercus-Betula-Oxalis and Qwercus-Betula-Dicranum woodland), the former of

which is the commonest type in Argyll (MacKintosh 1988). Within Europe this habitat
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(Blechno-Quetcetum in European phytosociological terms - Braun-Blanquet and Tuxen
1952), of high nature conservation status, is confined to the oceanic coastal fringes of the
British Isles, France and Spain. Most of the resource lies in the British Isles (70,000 to 100,000
ha) with concentrations in the northern and western districts of Argyll, Lochaber and
Cumbria. In Argyll oakwoods are mostly found in low lying situations below 200 m on valley

slopes or on the shores of lochs.

Western oakwood is renowned principally for its lower plant interest (Ratcliffe 1968, 1977).
The biodiversity associated with the habitat has led to a raft of scientific and conservation
designations at various governmental levels being imposed on key sites. In Britain the habitat
is protected by the 1981 Wildlife and Countryside Act and attendant SSSI network. Upland
oakwood is one of eight main forest types recognised at national level under the Biodiversity
Action Plan and along with pinewood is a key target for the implementation of habitat action
plans (UK Biodiversity Steeting Group 1995, Department of the Environment 1996).
Recently, the international status of British western oakwoods has been formalised with the
creation, in the Natura 2000 network, of seven Special Areas of Conservation (SACs) (two,
Loch Etive group and Taynish are in Argyll), a European Commission funded initiative to
facilitate implementation of the European birds and habitats directive upon which ‘Western
acidic oak woodland’, ‘old oak woods with Ilex and Blechnum’ or H91AOQ is listed as an Annex 1
habitat (member nations possessing this habitat are obliged to institute special measures to

safeguard it).

Closely associated with these communities but much rarer (.. 12% of Argyll's semi-natural
woodland area) within the same range are upland mixed deciduous woods, W9, Fraxinus-
Sorbus-Mercurialis woodland, in the NVC scheme ot western ash-oakwoods (Robertson 1984)

which belong to the Tilio-Acerion alliance (Rodwell and Dring 2001). As for W11 and W17
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full lists of community synonyms deriving from different classifications are supplied by
Rodwell (1991). These tend to support higher diversities of vascular plants and are spatially
restricted. They are found on steep slopes or as small enclaves in shady ravines within larger
expanses of birch or oak woodland. For the purpose of the present study this community is
included as part of the broad category of western oakwoods although strictly speaking,

western or upland mixed deciduous woodland would be a more accurate heading.

1.4.2 Current condition of western oakwoods

As mentioned above (1.2.1) the current pattern and composition of woodland is ultimately
controlled by root environmental constraints (soil, climate etc.) but also influenced by past
human impact, biotic interactions, and chance events. The first shall be known as ‘site factors’
and the second as ‘historical factors’. The two way division of factots is subjective. In general,
site factors are abiotic qualities of the environment which can be measured within the space of
a short term study. Historical factors cannot. Included in historical factors however are biotic
interactions (e.g. grazing) which, it may be argued, constitute part of the environmental regime
at any one time and may be measurable. The justification for this is that biotic factors are
generally more difficult to measure due to temporal changeability and complicating factors
such as ‘behaviour’. They are more usefully considered as historical factors because of the high
potential for temporal variability. Moreover, abiotic factors may be changeable in historical
time. This means that some factors are difficult to assign to one or other category. For
example, habitual high rainfall is most practicably considered as a site factor. On the other
hand the occasional drought occurting on a site with habitually high rainfall might best be

considered as an historical event. Historical and site factors interact on many levels but for

practical purposes their division is necessaty.
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14.2.1 Site factors

The westetn oakwoods in context within British vegetation

The western oakwoods represent a sub-montane oceanic form of British broadleaved
woodland (Table 1-1). They are found north and west of an arc roughly between
Northumbetland and Devon and are floristically distinct from broadleaved woodland types to
the southern and eastern regions. The vartiation is caused by climatic differences between NW

and SE Britain.

The growing season is significantly cooler, cloudier and shorter in the NW. This diminishes
the seed production and vigour of some thermophilous species. Many species of continental
affinity are consequently rare or absent (e.g. lime (T7/4a), hornbeam (Carpinus), Lamiastrum and
Euphorbia amygdaloides). Of calcicolous trees and shrubs, whose presence is anyway limited by
the prominence of leached acid soils in the NW, Viburnum lantana, Cornus, Enonymus, Acer
campestre and Rhamnus ate also absent (Rodwell 1991). This tendency means that the potential
vascular plant species richness is lower in the NW. A positive character is however added to
the flora by northern and northern continental species such as Prunus padus, Trollius europaeus

and Crepis paludosa (Rodwell 1991).

Average annual rainfall for this north western zone is always over 1200 mm yr' and in the
westernmost parts is regularly as high as 2000 mm yr' (Chandler and Gregory 1976,
Meteorological Office 1989). The rainfall, though more seasonal than in the east, is well
dispersed over the year. There are generally in excess of 160 wet days yr' (Ratcliffe 1968). The

main effects of this high precipitation regime are as follows:
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1. High rainfall levels result in a tendency for leached soils to form with the consequence that
the western oakwoods are predominantly acidophilous in character. This is compounded by

the prevalence of siliceous bedrock.

2. Summer drought is rare even where soils are freely draining. Drought sensitive species such
as Corylus avellana, Viola riviniana and Oxalis acetosella can therefore thrive across a wider range

of sites than in the more continental parts of the country.

3. The same factors give conditions of high humidity. Desiccation sensitive species, principally
bryophytes, pteridophytes and lichens grow luxuriantly, sometimes in great diversity and
support rarities (Watson 1936, Greig-Smith 1950, Ratcliffe 1968, Birks 1997). In the western
fringes of the range this Atlantic element in the vegetation has given nise to the high
conservation status of some woods. This is potentially threatened by climate change, based on
the modelled response of the distribution of Hymenophyllum wilsonii, an indicator of oceanicity,

to different ‘greenhouse effect scenarios’ (Huntley ¢ 4/. 1995).

Floristic differentiation within the western oakwoods

As a result of the various systems of classification that have been taken up by different authors
over the years, the development of nomenclature relating to categoties and sub-categories of
oak woodland is abstruse. The number of categories needed to adequately describe variation
within the resource and the degree to which they are split are likely to always be matters for
some disagreement. Rodwell (1991) provides lists of woodland types of previous
classifications which overlap or equate to those of the current NVC and Peterken (1981)
discusses in detail the relationships between the principal classification schemes as applied to

British woodland.
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The distribution of vascular plant species in semi-natural woodland is traditionally ascribed to
the occupation of different sectors along an edaphic resource gradient (Table 1-1). The
following information is an outline of the major floristic lines of variation within western
oakwoods based on the British Plant Communities accounts (Rodwell 1991), the most recent
detailed work on the subject which reflects the received view of distribution of woodland
types according to edaphic constraints. The information given below is very general and is in
no way at odds with earlier descriptions of British woodland (Tansley 1911, 1939, McVean
and Ratcliffe 1962, McVean 1964, Birse and Robertson 1976, Robertson 1976, Birse 1982,

Rackham 1980, Peterken 1981).

Oaks (Quercus petraea and Q. robur) are frequent throughout the continuum but only at the less
base-poor end of the spectrum are rich mixtures of woody species found. Fraxinus excelsior,
Corylus avellana and Ulmus glabra are more frequent than on the more acidic soils whete Quercus
and Betwla predominate. Here Corylus is less frequent and the understorey, if developed,

consists of I/ex and Sorbus (which tolerates the whole spectrum).

The non atboreal vegetation of westetn oakwoods can vary from a heathy facies with Calluna,
Vaccinium and acidophilous herbs such as Deschampsia flexuosa, Melampyram pratense, Galium
saxatile and Potentilla erecta through a grassy or Pteridium tich type to a herb and fern rich
community in which the calcicoles, Brachypodium sylvaticum, Geum urbanum, Allium ursinum,
Circaea lutetiana and especially Mercurialis perennis are frequent. Species typical of, and occupying,
a broad zone between the extremes of acid podzols and rendzinas are Rwbas fruticosus agg.,
Hyacinthoides non-scripta, Lonicera periclymenum, Holcus mollis, Silene dioica, Stellaria holostea, Teucrium

scorodonta, Luzula pilosa and Digitalis purpurea.
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RENDZINAS & W13 Taxus W12 Fagus - W8 Fraxinus — W9 Fraxinus — W20 Salix -
BROWN woodland Mercurialis Acer — Mercurialis |Sorbus — Luzula scrub
CALCAREOUS woodland woodand Mercurialis
EARTHS woodland
BROWN EARTHS W14 Fagus — W10 Quercus — W11 Quercus — W19 Juniperus —
OF LOW BASE Rubus woodland  |Pteridium — Rubus |Betula — Oxalis Oxalis woodland
STATUS woodland woodland
RANKERS, W15 Fagus — W16 Quercus — W17 Quercus — W18 Pinus —
BROWN Deschampsia Betula — Betula — Dicranum |Hylocomium
PODZOLIC SOILS woodland Deschampsia woodland woodland
‘& PODZOLS woodland
LOCALLY IN ZONE OF WARM & DRY COOL & WET COLD NORTHERN
SOUTHERN NATURAL BEECH SOUTH-EASTERN NORTH- UPLANDS & SUB-
BRITAIN DOMINANCE LOWLAND ZONE WESTERN SUB- ALPINE ZONE
MONTANE ZONE

Table 1-1 ‘Western oakwoods’ (shaded) in context within British semi-natural woodland (from
Rodwell 1991).

1.4.2.2 Historical factors

Superimposed on the patterns derived from site factors are layers of variation deriving directly
or indirectly from human activities. Effects of past treatment may blur or sharpen distinctions
between communities by deflecting succession and skewing populations of species tolerant of,
or sensitive to, the activity in question. The obvious ecological distortions attributable to past
treatment effects are alterations in tree distributions and in woodland structure but grazing by
livestock also mediates the distinctions between some communities (Rackham 1980, Peterken

1981, Rodwell 1991).

Artificial oak enrichment in western oakwoods during the historic period has been intimated
very widely (Jones 1956, Simmons 1965, Edwards 1980, 17, Birks 1993, Pigott 1993, Barker
1998, Winchester 2000), particularly in the highlands of Scotland (Tittensor 1970, Rymer 1974,
Quelch 1997, 2003, Smout and Watson 1997, Bohan 1997, Sunart Oakwoods Research Group

2001, Stewart 2003b). Evidence for oak enrichment varies from circumstantial to empirical.



The remarkably pure oak canopy in many woods has led some authors to suspect deliberate
manipulation or planting of oak on these sites (e.g. Jones 1959, Peterken 1981). This sort of
reasoning is often allied to a knowledge of their former management. For instance, in the
highlands where many stands are known to have been lucratively managed for tanbark, chiefly
harvested from oak coppice poles (Edlin 1955), Quelch (1997) reasons that this activity might
have led to oak dominance. A chapter in Robert Monteath’s popular early 19" century (1824)
forestry manual, ‘Of extirpating barren [non oak] wood from oak coppices’, is well known to
woodland historians (e.g. Lindsay 1975c). The apparent logic of historical, economically
driven, oak enrichment has led sometimes to its acceptance as a fact (e.g. Bohan 1997, Stewart
2003b) though Rackham (1980, 285) measuredly claimed that the bark trade “was the effect
and not the cause of the Scottish oakwoods” though it may have increased the proportion of
oak. Another piece of general historical evidence (e.g. Tansley 1939, 189) is the existence in
the 18" century of incentives, in the form of honours conferred by the Royal Society, to
landowners who had planted more acres with oak than their neighbours (Wood 1912, 143-51).
Thus there is an historical economic background which supports a presumption against

natural oak dominance.

Mitchell (1988), Birks (1993), Pennington (Pigott 1993, Barker 1998) and Bohan (1997) have
established palaeoecological evidence for increases in relative oak dominance (from small to
total) after disturbance of mixed woods during the last 1000 years. The mechanisms and exact
causes of oak dominance cannot be established from palaeoecological records alone, however.
Whether attributable to deliberate human manipulation or indirect consequence of
disturbance and stress is not necessarily obvious. The complex of historical factors, including,
selection, grazing and nutrient depletion inter alia potentially implicated in vegetational change

will be discussed further in Chapter 3.
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14.2.3 Explaining current ecological condition

Orthodox explanations for oak dominance give less weight to the importance of man. Fraser
Darling and Morton Boyd (1964) clearly associated the purity of the canopy of some western
oakwoods with near-natural status. Tansley (1939, 143) stated that “oakwood is certainly the
natural vegetation of the larger valleys and glens of the Scottish highlands” and Watson (1936)
believed that the oakwoods of the west highlands were the most natural woods in Britain. It is
now known that this view may have been informed by the erroneous notion that semi-natural
woodland in the highlands was the survivor of an onslaught (mostly English) to the nation’s
natural resources during the industrial revolution. Lindsay’s research in the 1970s (1974,
1975a) showed that, to a great extent, the survival of semi-natural woodland was the outcome
of the husbandry attendant to industrial demands. Nevertheless, limited past human
disturbance is still seen as a key factor in determining the richness of the valuable bryophyte
assemblage (1.4.2.1) found in some western oakwoods (Ratcliffe 1968, 1977) although the
Holocene history of these groups in the UK is poorly known (Birks 1997). Thus, a
conventional view can be expressed as the hypothesis of stability, i.e. that current condition in
westetn oakwoods reflects long-held stable relationships between site type and species

composition.

The anthropogenic and the orthodox explanations for the development of modern westetn
oakwoods seem somewhat contradictory, although they need not be if a very broad definition

of ‘oakwood’ is accepted, including mixed woods in which oak is a component.

Explanations for the distribution of other woodland types within the true oakwoods are also
ambiguous. Often, for small pockets of mixed woodland, the assumption of strict edaphic
control is borne out by observation. This can be interpreted as evidence of long established

site-species relationships, which would support the hypothesis of stability mentioned above.
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The alternative interpretation is that occurrence of mixed woodland is restricted to refugia on
the least marginal or least disturbed sites (Ellenberg 1988, Pigott 1993, Barker 1998) for
topographic or other reasons. The implication of the latter interpretation, supported to some
degree by available palaeoecological evidence (above), would be that oakwoods may represent
species poor descendants of more species rich woods. If this were to be demonstrated it
would support one of two alternative hypotheses. The first is temporal divergence in species
composition whereby a pre-modern monotonous mixed woodland type has developed over
time on different sites to give rise to a broader range of modern semi-natural woodland types
(including, for example, upland ‘oakwoods’, mixed deciduous woods and ‘birchwoods’).
Alternatively, these currently observable stand types may descend from distinct precursors
which were nevertheless less compositionally similar to one another than their modern forms
— this scenario would be expressed by the hypothesis of temporal convergence, ie. woods

became more similar over time.

The intention of the preceding comments is to show the breadth of, and the variance among,
possible explanations for current patterns of composition in semi-natural woodland. While
anthropogenic and abiotic influences can be reconciled on an ad hoc basis, there is cleatly
potential for a direct, historically based examination which attempts to qualify specific
anthropogenic influences rather than absotb generalised and vague information on human
impact into the received ecological view. This thesis will aim to provide such an examination
by obtaining and comparing long term data-sets, resolved at similar scales (1.3.2) and
pertaining to observable extant woodland sites, on change in human woodland use and change
in woodland vegetation. The temporal scope of the investigation will be restricted to the last
one thousand years, “a millennium of fire, axe and tooth” in Fraser Darling’s (1955, 186) view

of the ecology of highland land-use.
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15 Aims and objectives of the study

1.5.1 Aims
The project aims to assess the character, timing and effect of anthropogenic impacts on
woodland in the historic period (to ~ 1000 years before present) and to assess the place of

such impact in explaining existing patterns of semi-natural woodland composition.

1.5.2 Objectives
A study area (part of Argyll) will be selected which will be broadly representative, historically

and ecologically, of a wider area of the western oakwood resource. The history of woodland
use and management for the area will be assembled by archival research. This will provide an
historical-ecological perspective on a particular landscape focussing on human activities with
potential ecological implications for woodland. The historical data-set will provide a platform
for site specific studies on the history of individual woods and their internal vegetational

development.

Three stands will be selected for examination from a temporal perspective. They will exhibit
varying degrees of dominance in the arboreal vegetation. Fine spatial scale pollen diagrams will
be produced for each site. This will provide evidence of change (or its absence) in vegetation
composition at stand scale. Chronologies for this change will be sought using radio-isotopic
methods. Documentary evidence of former land-use pertaining to the same stands will be
sought. These lines of evidence will be integrated in three case studies of individual woods and

competing explanations for current condition will be evaluated.

1.5.3 Specific hypotheses
Three hypotheses already alluded to (1.4.2.3) can be advanced to explain the existing variation

among and within stands of the western oakwood association.
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1) Stability - distinct and stable stand types have been maintained throughout recent history.
Evidence for or against this will come both from case studies of change within (1.5.2,
Chapters 4 — 6) and between stands (Chapter 7). If distinct stand types were temporally stable
they would be expected to have similarly distinct historical precursors. Comparison of data
obtained from the example stands investigated in the present study will reveal whether this is

true.

2) Divergence - cutrently observed differences between stands were historically less
pronounced. The extreme case would be that existing distinct types developed from a

common precursor.

3) Convergence - a greater degree of variation is observed among the precursors of existing

stand types than is evident now.

These hypotheses are not intended to encapsulate the full complexity of temporal woodland
dynamics or spatial variation. For instance, over 1000 years, stands may exhibit phases of
stability and divergence and convergence. They do, however, provide a sound framework for
the study of the role of human endeavour in the development of modern semi-natural
woodlands. The hypotheses can be tested by quantitative comparison of results between sites.

Qualitative insights from individual sites will be used in assessing stability or the character and

timing of divergence or convetgence.

1.6 Outline of the thesis

This first chapter has traced the development of the concept of semi-natural woodland in
Britain. The historically contingent status of the modern semi-natural woodland resource was

highlighted. It was argued that retrospective studies integrating different data sources, whose
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strengths and weaknesses were reviewed, are desirable for understanding current condition in
semi-natural woodlands. Western oakwoods were introduced as the theme of the thesis and a
consideration of the factors controlling current composition in this type of semi-natural

woodland framed the aims, objectives and hypotheses above.

Chapter two begins with a general description of Lochaweside (Argyll, Scotland), the study
area, its woodland and its history before detailing the procedure used in selecting individual
study sites. The methods used in the study to obtain historical information on woodland use,
palaeoecological and sediment-chronological information on the sites and to compare data

between sites are presented.

The third chapter reports and interprets the historical data collected on woodland and
woodland use during the period of interest (. 1000 — 2000 AD) in the study area. The chapter
falls into four connected parts. The first looks at generally available information on past
woodland condition, structure and composition from maps and published material. Making
greater use of unpublished documents, the second part identifies and describes specific
aspects of past human resource use which had the potential to influence woodland ecology.
This section is necessarily lengthy but is extensively subdivided so that information on each
singular activity can easily be seen in isolation from the syndrome of anthropogenic effects to
which it belongs. It is also subdivided chronologically on the basis of the temporal distribution
of surviving written data. The third part considers uncertainties in the record of changing
woodland resoutce use revealed by the archival soutces prior to the final part which attempts

to draw out the principal ecological implications of the findings of the historical research.

This provides a foundation for the next three chapters (4, 5 & 6) which comprise historical-

palacoecological case studies of three study sites. Each of these is an individual essay in
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developing and integrating independent data-sets on the current vegetation, human history
and vegetation history of woods at the comparable stand-scale. These chapters contain
independent interpretations of retrospective data on the stands from historical and
palaeoecological sources. Each concludes with a detailed discussion on the historical

development of the current stand based on a synthesis of the available information sources.

The concluding chapter discusses Chapters 2 - 6 in relation to each other and in relation to the
aims of the thesis set out above (pg. 36). Firstly it assesses the viability and usefulness of the
interdisciplinary approach to understanding the recent ecological past attempted in the study.
Secondly it readdresses the aims and hypotheses of the thesis and synthesises and reviews the
main historical-ecological findings. More detailed discussion of the findings can be found in
the concluding parts of chapters 3-6. The emphasis here is on synthesis and summary. Finally,

the principal nature conservation implications of the findings are outlined.
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2 The Study Area, Study Sites and Methods employed in the
study

2.1 The study area

An area ideally suited to investigation of anthropogenically derived variation in ancient
woodland composition would contain ancient woodland which was historically attested
through documentary sources. Ideally this woodland would be distributed so that large

proportions of it grew under the control of similar site factors.

Accordingly, a desk based evaluation of possible study areas was undertaken prior to
commencement of the study. This was done firstly, in order that the eventual selected study
area would have the greatest potential for locating suitable sites for individual study and
secondly, so that an historical - ecological perspective on a citcumscribed landscape area could
be developed in preference to a more ad hoc comparison of spatially disjointed sites. Candidate
study areas were selected by tracing and subjectively grouping placenames which had been
previously recorded in connection with woodland management in Argyll in the Breadalbane
muniments, with the help of Timperley’s (1976) directory of 18" century landownership.
Transcriptions of many documents from this extensive archive were already available for use
in the study and manuscripts for further research would be readily accessible in the national
archives. Placenames in Glen Orchy, Lochaweside, Lochetiveside, Nether Lorn, formed

natural geographical groupings which formed four potential study areas.

Each of these areas was classified as to the number of ancient woodland sites it contained, the
amount of historical information which it was estimated would be readily available on it and
abiotic homogeneity within the area with respect to its ancient woodland. For the purpose of
this exercise ancient woodlands were taken to be those sites which appeared to be semi-

natural on the Military Survey of 1747 — 1755 or ‘Roy Map’ (Roberts 1990, Roberts ¢# 4/
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1992). Abiotic homogeneity was crudely assessed by comparing the number of bedrock types
subtending each potential study area with the number of ancient woodland sites it supported
and the maximum number of ancient woodland sites within any one area subtended by a

single type of solid geology.

Lochaweside was selected as having the highest potential for fulfilling the needs of the study.
It had more extant historically attested ancient woodland sites than the other three areas and
the temporal span of documentary coverage also tended to exceed that in the other areas.
Despite having the largest number of different substrate types undetlying the sites classified as

ancient woodland it had the greatest number of ancient woodland sites on a single substrate

type.

2.2 Lochaweside, Lorn, Atgyll

The study is centred on the area around Loch Awe northwards from near Loch Avich to
Taynuilt on Loch Etive (Figure 2-1). In terms of human territory this cotresponds to the
Lochaweside parish of Kilchrenan and Dalavich and parts of the parishes of Ardchattan and

Muckairn and Glenorchy and Inishail which lie adjacent to the loch.

2.21 Topography, geology and soils — the edaphic bases for semi-natural
woodland

Loch Awe is a trench 41 km in length oriented NE — SW with the pattern of the Caledonian
folding. This preglacial drainage system was deepened by the scouring of Pleistocene ice in
common with many western sea lochs. Unlike other Argyll fjords however, Loch Awe
contains freshwater and drains from the north as a result of accumulated debris at its southern

end (Maitland 1981). Low ridges of hills, which rise to between 300 and 550 m, flank the loch
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Figure 2-1 The study area: part of Lorn centred on the northern end of Loch Awe, Argyll. Green shading represents forested areas; brown shadin,
represents bands of contours at 200 m increments. Numbered are approximate locations of study sites: 1 - Lower Fernoch; 2 — Glen Nant; 3 — :

Cladich.



either side. The geology of the area is dominated by metamorphic schists of the Dalradian
supergroup which are typical of large parts of Argyll and the southern highlands. However the
Lorn plateau, composed of Devonian volcanics, extends almost to the western shore of the
loch and to the north, the granite massif of Cruachan approaches its northern shore (Craig
1991). Locally there are deposits of boulder clay and morainic knolls overlying the Dalradian

Loch Awe grits and epidiorites (Hill 1905, Geological Sutvey of Scotland 1907).

The epidiorites and andesites which form the bulk of the solid geology of the area are of
intermediate base status. The soils which have formed over these deposits however tend to be
leached and acidic though locally there are areas of weakly basic soil type (Forestry
Commission 1959); the area is within the hyperoceanic sector of Birse (1971) and rainfall is
around 2000 mm yearly. Unfortunately soil memoirs for Argyll have not been published and
detailed soil data on the area are lacking. Towers ¢f al (1999) consider the range of site type,
which varies over short distances (MISR 1984, MLURI 1993), in the area and its relation to

the vegetation.

Much of the area is under peaty soils (peaty gleys, peaty rankers, peat and peaty podzols)
which support a mosaic of semi-natural acidophilous communities including heather
mootland, and Nardus/Molinia grassland (MLURI 1993) and controlled at microscale by
topographical heterogeneity (Bibby ef al 1982). MLURI’s Native woodland model (a low
spatial resolution - 10 to 100 ha - predictor of potential NVC woodland type developed for
broadscale strategic planning — see Towers ¢f ak 1999, 2002) predicts from soil and land cover
parameters that this land is presently capable of carrying an open W4 type birch wood or
locally W17 where drier conditions allow. However, it is the areally restricted substrates of the
lower valley and lochside slopes which support most of the established semi-natural woodland

(> 70%) and nearly all of the ancient woodland resource (MacKintosh 1988). Here brown
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earths and brown podzolic soils prevail. Where woodland is absent these typically support

Agrostis{ Festuca grassland, and are often bracken covered (Towers et al. 1999, see below).

2.2.2 Present semi-natural woodland distribution, structure, composition,

classification and nature conservation status

The atea is heavily wooded by Scottish standards. About 30% of the land area shown in
Figure 2-1 is wooded and of that about one fifth is semi-natural broadleaved woodland
(estimated from data obtained by Caledonian Partnership). As previously mentioned, semi-
natural woodland in the area tends to occupy steep valley and loch sides and hill slopes where
it forms linear patches on brown earths and brown podzolic soils — hilltop, valley bottom and
floodplain woods are uncommon (MacKintosh 1988). Because of this, most woods face
south-east or north-west (across the chief orientation of the geological strata — see above) and
are afforded some shelter from westetly winds though the Atlantic coast is a short distance
away. The woods of Mid Argyll (Lorn), which the study area forms an appreciable part of, are
generally typical of Argyll in regard to situation and aspect though they are often somewhat
larger than elsewhere in the county with the modal size class being 30 — 40 ha (MacKintosh
1988). They also display a slightly greater altitudinal range — though the bulk of woody growth
in terms of area is below 200 m as throughout the county (MacKintosh 1988). Rough
grassland is the typical adjacent habitat type although plantation forestry also commonly abuts

with semi-natural woodland (MacKintosh 1988, Wrightman 2001).

The chief NVC community is W11 (Quercus petraca — Betula pubescens — Oxalis acetosella
woodland) (Wrightman 2001), usually but not always oak dominated, amounting to perhaps
40% of the resource. Grazing occurs in most woods, mean canopy height is approximately 16
m and regeneration is not currently abundant. Communities W7 (A/nus glutinosa — Fraxinus

excelsior — Lysimachia nemorum woodland), W9 (Fraxinus excelsior — Sorbus aucuparia — Menwuriaks
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perennis woodland) and W17 (Quercus petraca — Betula pubescens —Dicranum majus woodland) also
make substantial contributions to the resource where drainage is relatively poor, soils are
rather more base-rich or more acid respectively (MacKintosh 1988). Significantly however,
W17 and especially W9, the calcifugous and calcicolous phases of the dryland woodland
continuum are predicted by the MLURI Native woodland model (Towers e 4/ 1999) to be
interchangeable with W11 on many of the sites occupied by the latter and sites suitable
exclusively for W9 are predicted to be of very limited spatial extent. This broad brush
modelling probably under-emphasizes the importance of the W9 community as it frequently
occurs in scattered patches within more acidophilous woodland which are smaller than the
scale of interpretation intended for the model. This woodland type is associated with scree,
cliffs, steep rocky slopes where soils are young and exposure of basic rock exerts a strong
influence and also at the bases of sheltered ravines and streamsides where nutrient rich soils
have accumulated. In woods where it occurs, though of small extent relative to the tracts of
W11 and W17 with which it is usually contiguous, it increases overall diversity

disproportionately.

Several woods in the area are of high national or international nature conservation value for
instance Glen Nant NNR (NNO0127) and Coille Leitire SSSI (NN0926) which fall in the
Lochetive Woods SAC, Lower Fernoch (NN0119), Dalavich Oakwood SSSI (NM965129)

(SNH 2003), Cladich (NN1022) and Balliemeanoch (NN0219) woods (MacKintosh 1988).

2.2.3 Introduction to the human history and anthropogenic element of the
landscape

The environs of Loch Awe have a long prehistory of human habitation. Kilmartin Glen to the
southern end of the loch is renowned for its rich Neolithic archacology and Dunadd Fort, in

the same valley, was the seat of early Scottish kings in the first millennium (Butter 1999, Lane
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and Campbell 2000). The whole atea is richly studded with archaeological sites. For example,
the remains of a dry-stone structure resembling an Iron Age fort are evident near the north-
eastern loch shore (NN139248) and caimns, chambered cairns and ‘cup marked rocks’ are quite
frequent around the northern shores of the loch (RCAHMS 1975). In the loch itself the

substructutes of at least 20 crannogs, presumed to be of Iron Age or later date, survive

(McArdle and McArdle 1972).

The environmental relations of this habitation are a subject of interest but data are amassing
only slowly. The recent contribution of Macklin ez a/. (2000) represents particularly significant
progress. According to Rymer (1974, 1980), working in North Knapdale, a nearby parish and
Macklin ¢z 4/ (2000) working in the Oban area, eatly woodland clearances were often not
irreversible and the landscape remained predominantly wooded until about 2000 BP. In the
first millennium AD the process of conversion of a wooded landscape to a predominantly
open one is thought to have accelerated. Various causes for this have been implied such as
clearance for agriculture by Dalriadic people (cf. Miller and Ramsay 2001) and warfare and
conquest by Norsemen or Picts (Thomas 1879) and interaction between pressures such as
these and early medieval climate change has been mooted (Macklin ¢# 4/ 2000). It has also
been suggested that extensive woods were destroyed around Loch Awe for the purpose of
extirpating wolves (Ritchie 1920, Anderson 1967), a popularly imagined theory which has yet

to be disproved.

This study will be principally concetned with the last 1000 years or so, according to Fraser
Darling (1955, 49, 187) a millennium of misuse and “progressively accelerating devastation” to
the hill slopes of the highlands. From the 9" century the study area was subject to Norse
predation and while permanent Norse settlement is debatable (Ordnance Survey 1973,

Crawford 1975, Ritchie 1993, Macklin ¢# a/ 2000), from about 1000 AD it was well within the
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zone of influence of the Celto-Norse Lordship of the Isles (Gordon 1935, Murray 1968,
Cowan and MacDonald 2000). Until the 15* century these Hebridean rulers maintained legal
order distinct from Scottish law (MacQueen 1993, 65) and the lordship of Lom would have

come under their superiority (Munto and Munro 1986, xI).

The study area is the original homeland of the Campbells of Lochawe from which family both
the houses of Argyll (later Dukes of Argyll) and Glenorchy (later Earls of Breadalbane) stem.
It is from their muniments that most of what is known about the study area’s history comes.
The eatliest detailed written information specific to the area is a charter of 1432, by which
lands on the ‘northern’ or western sides of Loch Awe were granted by Duncan Campbell,
Lord of Lochaw to Colin Campbell, his son (MacPhail 1934). For how long these lands had
been controlled by Campbells, is of interest but a detailed discussion cannot be entered into
here. The eatly clan history and genealogy of Argyll is abstruse (much of it may also be
invented). The Campbell lordship of Lochawe is said to date to the 13" century when lands in
the intetior of Lorn (held by MacDougall lords, scions of the Lordship of the Isles) were won
by Gillespic Cambel (Skene 1880, Murray 1968) and it was certainly granted to the Campbells
by Robert the Bruce as a free barony in 1315 (Munro and Munro 1986, Ixii). The power of the
dynasty rose in the 15" century with the Campbell acquisiion of Lorn (1470) and the
suppression of the Lordship of the Isles (1493) (Boardman 2000). From then Campbell
barons can be viewed as royal lieutenants who governed the populace and, through feudal
courts, administered the use of resources (Cregeen 1970, Sanderson 1982, MacQueen 1993)

including wood and woodland.
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2.3 Site selection

The primary considerations for choosing sites to study were that they were visibly distinct
from one another in their vegetation and that some historical evidence of the nature of human
treatment or management practice could be mustered. Sites were ‘stands’ within larger woods.
In the context of site selection, the term ‘stand’ means the woody vegetation of an area of land
up to a few hectares in size (see 1.2.3.3); it need not imply a single species or a certain age
structure. The present character of the vegetation of a site and knowledge about its past
treatment might be linked in a subjective way, but in order to objectively investigate the paths
of temporal vegetational change this study sought to obtain palynological evidence from the
sites selected. This added a number of practical considerations to the site selection procedure.
So that the aims of the investigation (1.5) could be prosecuted it was necessary to choose
individual sites within the study area with reference to specific criteria which will be explained

here.

2.3.1 Criteria for site selection

1) That each stand is demonstrably different.

The stands chosen would have different vegetation characters. Since palynological
assemblages (the chief approach to describing past vegetation in this study — see 1.2.3) are
weighted in favour of the large wind-pollinated arboreal taxa, stands with differing arboreal
demography within the oak-birchwood/mixed deciduous wood associations were targeted.
Stands that differed from one another substantially rather than subtly would suit the approach

better (Calcote 1998).

2) That each stand is under a similar abiotic regime
Since the aim was to illuminate the role of management in mediating diversity, it was desirable
to minimise inter-site variation in all other factors that might have contributed to differences

between the stands growing. Gross differences between the physical natures of the sites
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chosen, for example in altitude, aspect and topography, were therefore to be avoided.
Nevertheless, there was a necessity to work with an array of information sources pertaining to
a real landscape; the ideal scenatio of a ‘natural experiment’ (with all factors controlled except
historical events) was a helpful framework within which to devise the study, but unrealistic. It
was accepted that some compromising of this criterion would occur and judged that small
differences between abiotic regimes of the sites finally selected would not affect the overall
research design or detract from the value of comparisons between sites. The potential for
major environmental disparity among the sites selected was reduced by the choice of study
area (2.1). Given this, inter site differences in soil parent rock type were taken to be the chief

cause of abiotic dissimilarity among potential sites.

3) That each stand exhibits evidence of antiquity

It was a prerequisite of the site selection procedure that there was evidence for the wood
under consideration being ‘ancient’ or at least long established (Roberts ¢z a/. 1992) so that it
would provide suitable material for a long term study of woodland. This check was made
independently of the inventory of ancient and long established woodland for Argyll (Roberts
1990) by looking at copies of the Military Survey of Scotland (1747 — 1755) or ‘Roy maps’ and
available Ordnance Survey 6” and 1” sheets held by the National Library of Scotland. In

practice this meant that only woods older than about 250 years were considered.

4) That each stand exhibits evidence of historical resource use

The fourth requirement was for an availability of information on the human treatment of the
wood or woodland in which the site was located during the historic period. Ideally this would
mean primary historical data relating to the actual site. Because the precise details of the
historical record for a site could not be known until more detailed investigations were carried

out in a later stage of the project, sites could not be ranked by quality of historical information
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at this stage — this criterion merely sought to ensure that the sites chosen would have potential
to yield non-ecological information on their histories. Poor written records might in some
cases be offset by other types of non-ecological evidence (Peterken 1981): physical signs of

silviculture; age structures indicative of coppicing; dykes; charcoal hearths; maps.

5) Occurrence of suitable pollen sites.

In order to achieve the spatial resolution needed to sense dynamics at the stand scale rather
than general trends in landscape scale vegetation it was necessary that the sites selected also
contained small hollows of the type described by Bradshaw (1988; see 1.2.3.3). The
assumption was made that the effective radius of pollen recruitment of this type of site was in

the region of 50 to 100 m (an area of 0.75 to 3ha, see 1.2.3.3).

2.3.2 Reconnaissance

Suitability of sites with respect to these criteria was assessed through reconnaissance whereby
basic information on semi-natural woods in the study area was collected (Table 2-1). At this
stage in the investigation there was little prior information on how common suitable pollen
sites might have been in the woods of the study area. Ultimately the searching for study sites
was driven by pollen site availability. Because of the apparent scarcity of suitable pollen sites
(small enough to opetate at stand-scale and deep enough to cover a sufficient time span)
during reconnaissance the search for suitable basins was widened to a number of woods lying

in areas immediately outside the study area (Table 2-1).

50
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Site/Wood & 0 .S é 8 8§ ) g e a Z _g e E
name & g B8 i) 805 ["mg 0';
T 8 | 85 | 25 |28a |538 3
- ~ ~ [72] A
o 7] o 8 8
Achachana NN0321 Oak e AW D x | Breadalbane
dominated
Annate NNO0322 - e AW D - Breadalbane
Carlaig (Collaig) | NNO0120 dog;ﬁte Al AW D x Breadalbane
Driseig NN1227 Oak bs AW D X Breadalbane
dominated
Femoch (Lower) | NNoitg | , O3 | AW D + | Breadalbane
Fernoch (Upper) | NN0020 doxr?if;te il AW D x Breadalbane
Innis Chonain NN1025 bs AW D - Breadalbane
Inverinanbeg NM9917 Qak e AW D X Breadalbane
dominated
Invetinanmore NM9917 Qak e AW D X Breadalbane
dominated
Letters (=Coille ]
Leitire, Leatere zvalii:::l}:-
ban, Leatters, NN0926 | bisch Wests | aw | DYHB | o | Breadalbane
Letterbane, East:bs C
East: Oak
Lettesbeg & dominated
Lettermore)
Port Sonachan NNO0520 - e AW(?) D - Breadalbane
Upper Sonachan NNO621 - e AW(E) D - Breadalbane
Oak-alder-
Cladich NN1022 | birchash- | e | AW | WC + | Compbellof
hazel
Oak-alder-
uke of
Balliemeanoch | NNO0219 | ashhazel | e AW | DHW x Duke 9
birch &
Dalavich Oak Duke of
X
(Barnaline) NM9713 dominated e AW WHBC Argyll
Ash-hazel- DWHB Campbell of
+
Glen Nant NNO0127 birch- oak ab AW C Lochnell
Oak
+
Brackley* NN1826 dominated bs AW() DWC Breadalbane
Oak
Strone* NN2127 dominated qqs AW() D + Breadalbane
. Ash-oak- DWHB Duke of

Table 2-1 Status and historical ownership of potential study sites within the study area in
relation to criteria for site selection. CANOPY: this was a preliminary visual assessment of the
tree species composition. SUBSTRATE: e = epidiorite, hornblendic and chloritic schists, bs =
black slates and phyllites with some quartzose and limestone bands, s = slates and phyllites
with some quartzose and limestone bands and many bands of porphyrite and andesite, ab =
andesites and basalt, qgs = quartzite and quartz schist. Soils throughout the area are mostly
acidic ranging from brown forest soils, to brown rankers with some humic and peaty gleys
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(Macaulay Institute for Soil Research 1985). ANTIQUITY: AW — Ancient Woodland, AW? —
possible Ancient Woodland. HISTORICAL RESOURCE USE (evidence known of at time of
reconnaissance): D = documents, W = walls, H = hearths, B = buildings, C = coppice stools.
SUITABLE POLLEN SITE: + indicates the known presence of a suitable, sufficiently deep
small-hollow pollen site, X is recorded where a reasonably thorough search for suitable sites
has been fruitless, where - is recorded insufficient time has been spent searching to discount
the possibility of suitable sites though none were found. * signifies that the site lies in an area
adjacent to Lochaweside.

2.3.3 Introduction to the study sites

Three areas of woodland, at Lower Fernoch, Glen Nant and Cladich (see Figure 2-1), were
selected. Lower Fernoch tends toward a pure oak wood. Glen Nant contains a wider range of
oak-birch and mixed deciduous communities and is comparatively species rich (MacKintosh
1988, Ratcliffe 1977), as is Cladich. Pollen sites within each woodland area were chosen on
current differences in the arboreal species composition of their recruitment areas. It was
intended that the three pollen sites would represent different points in the oak — birch series
(or along the continuum of NVC types, W9, W11 and W17 (Rodwell 1991)). Hence the Lower
Fernoch pollen site is presently contained in an oak dominated stand, the Glen Nant pollen
site is in an area of mixed wood of ash, hazel, oak and birch while the Cladich pollen site can
be said to recruit from an area of woodland which is, in broad terms, ‘intermediate’ in woody
species composition to the previous two sites. Lower Fernoch is a sloping site with 48 ha of
woodland on Dalradian grits and epidiorites; the site at Glen Nant is in a natrow ravine in
andesitic and basaltic lavas, part of a 200 ha area of woodland. Both are within the Forestry
Commission managed ‘Caledonian Forest Reserve’, both contain SSSI’s and the latter is
designated NNR. Cladich covers an area of 53 ha on the southern shore of Loch Awe. In its
geology and soil (Table 2-1) it is similar to Lower Fernoch. The site is considered a prime

example of Adantic oakwood (Mackintosh 1988).
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2.4 Archival and archaeological sources

2.4.1 Data availability and sampling strategy
Written information on land-use in Scotland, patticularly for the highlands, before the modern

period is much less abundant than English material (Donaldson 1960, Ordnance Survey 1978,
Smout 1997, Mayhew 2003) and even after 1600 may be geographically patchy and temporally
intermittent in coverage. This consideration was built into the procedure for selection of the
study area (2.1) so that a relatively large body of evidence would be available (also with a

relatively long temporal span).

Textual sources of information, primarily on the use and management of trees, pertaining to
the study area were surveyed. Most of these were papers held at the National Archives of
Scotland within the Breadalbane muniments relating to the Argyllshire part of that family’s
estate. The generic types of document utilised and their coverage is summarised in Figure 2-2.
The study aimed to utlise all those catalogued papers which were concemed chiefly with
woodland and which could be relevant to sites within the study area. This cote of documents
is summarised in Table 2-2. The task was made possible by the generous provision of
transcripts of many relevant documents by Dr. Fiona Watson. Beyond this the approach was
not to restrict what other material would be consulted, as much significant information may
be found in obscure places and one text often leads to another. Included in this category were
archaeological data and surveys held by the RCAHMS pertaining to the study area or sites

within it.

Evidence for resource use was sought from documents relating explicitly to the study area or
sites within it, or from records declaring a policy to be applied over the region of which the
study area was a part. The aim was to minimise the need for lateral inference, through primary

or secondary evidence, from resource use in other areas. Conversely, evidence for attitudes
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towards, and knowledge of, woods and their management, has in some cases been taken from
documents which relate to places outside the study area. Where such sites were under the
same supetiority as sites within the study area it was assumed that the state of knowledge
pertaining to woods was effectively the same. However, it was also recognised that, for various
reasons (environmental heterogeneity, varying degrees of remoteness, different individuals in
charge of ground operations, differences in population between areas, relative proximity to
centres of demand for woodland products etc.), the state of practice need not have been by
any means uniform across all parts of an estate. Therefore this kind of external evidence was
cited in support and clarification of changing patterns in resource use but not as proof of

actual events in the study area.

2.4.2 Recording methods

2.4.2.1 Study area

Evidence of past human woodland resource use in the study area was collected from existing
transcriptions and manuscripts which were generally first transcribed for the purpose.
Ecologically relevant human activities wete then listed. Actions relevant to the ecology of the
resource were defined as those which could reasonably be taken as directly and significantly
affecting the growth or biomass of trees and vegetation (e.g. enclosure of a wood). Subjective
judgement was sometimes needed to say whether an event was relevant. For example,
shooting game and failure to maintain head dykes and kail-yards were not considered directly
relevant; they may have indirectly influenced animal pressure on wooded areas close to
townships but such an effect would be impossible to gauge. Recorded practices and events
were assigned to one or more of these activities which were then charted chronologically. All
references to the action whether oblique, affirmative or not were recorded, so, for instance, a

remarked failure to plant trees where it had been suggested or ordained, evidence of an actual
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Archi
N Description of the material

reference

GD112/17/2 bound | Coutt book of Baliery of Disher and Toyer (1590s)
GD112/17/4 bound | Coutrt book of Baliery of Disher and Toyer (¢.1615)
GD112/17/6 bound fg);;:t book of Baliery of Disher and Toyer 1627 - 44, 1647,
GD112/17/9 bound f;)(;;rt_bf;)k of Baliery of Disher and Toyer 1691 - 1702,
GD112/17/11 bound | Court book of Baliery of Disher and Toyer 1722-34
GD112/16/10/1 Reports on woods 1708-1728 (15 items)
GD112/16/10/2 g % Papers relating to surveys of woods 1728-1820 (45 items)

8 & | Papers relative to sales of woods to the Lorn Furmace
GD112/16/10/6 | 4 & | Company 17731776 (23 items)
GD112/16/10/3 § % | Papers on woods 1793-1826 (27 items)

= & | Legal papers concerning the Lotn Furnace Company, 1796 -
GD112/16/10/7 8 & | 1832 (21 items)
GD112/16/10/8 S 2 [Letters and related papers anent woods 1793 - 1815 (89

items)
GD112/16/11/2 | bundle | Papers relating to woods 1620 - 1788 (47 items)
Contract for the delivery of charcoal between the Right
honourable The Eatl of Breadalbane and Richard Ford and
Michael Knott and Company October 1752 and other Lorn
Furnace correspondence.
GD112/16/11/5 | bundle | Papers re woods, 1801 - 61 (64 items)
Woods: repotts of John Farquhar and Alexander Campbell,
GD112/74/228 bundle woodkeepzrs 1820s (27 items)
GD112/74/229 bundle | Reports and miscellaneous papers related to woods (1840s)
Estate correspondence and related papers concerning
_Cl;ls:)l 12/16/11/13 bundles | woods, mamll})r offers for fallen timber, fences, nursery,
garden etc. 1905 - 10 (113 items)
GD112/16/11/8 | bundle | Statements of woods sold 1909 - 1910 (13 items)

Table 2-2 Main manuscripts used in the study.

MSS 993 -995 bound

incidence of planting and a suggestion that trees should be planted in a particular location

would all be recorded under ‘planting’.

This may be seen as rather a reductionist approach to the use of historical sources. The
reasons for this are discussed in Chapter 3. However, in practical terms, the method caused
very little loss of information while providing a way of ‘sorting’ and recapitulating a diffuse

welter of data. It has not been the intention to divorce anthropogenic disturbance, the
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ecological factor, from its cultural animus. Information on the immediate social and economic
circumstances relating to activities was also noted in order that a narrative of woodland use in

the study area linking people to their actions might be supplied.

The approach described for the study area above would give a framework from which to
establish both the trends and the unique events in the history of woodland resource use, as
evinced by the available documentary record. Secondly it would provide the basis for a

historical reconstruction of human impact on trees and woodland in the study area.

2.4.2.2 Study sites

Following from the overall survey described above an ‘event record’ specific to each of the
study sites was attempted as far as the gathered evidence allowed. An ‘event’ was defined as a
documentary mention of an ecologically relevant action (e.g. enclosure of a wood) having
taken place, i.e. where it was judged to be a certainty that the action mentioned was actual not
metely planned, recommended or hypothetical. Any site specific data on the nature or
condition of the historical resource were assembled in conjunction with this record and

inserted in the appropriate chronological context.

2.4.3 Presentation of the data

2.4.3.1 Study area
The results of the overall historical searches are later presented in four parts (Chapter 3).

Firstly, non specific information relating to the history of woodland in the study area is briefly
reviewed. Secondly, the temporal distribution of historical records of those practices defined
as ecologically relevant is tabulated. Then each of the practices recorded is treated individually
in the form of a chronological narrative. In each case, the physical nature of the practice and

its frequency and intensity are described and an attempt to understand the circumstances of
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reported incidences from a human standpoint is made. Thirdly, a general essay traces what can
be concluded about the history of development of woodland resources and management in
the study area based on the distribution and content of the records. Where instructive this
information is appraised relative to existing theories and thought on the development of
woodland management elsewhere in Scotland or the British Isles. Lastly an attempt to broadly
assess the ecological implications of the history of wood use revealed is made, in preparation

for more detailed reconstructions at a site specific level.

2.4.3.2 Study sites

The historical data specific to the three study sites are presented in narrative form and
independently assessed alongside palaeoecological data in case studies of each site (Chapters 4,
5 & 6). Depending on the quantity and quality of evidence this may range from a temporally

precise event record covering centuries to imprecise speculation based on archaeological data.

2.5 Palaecoecological sources

The three pollen sites selected were small basins whete peaty flushes running in the immediate
vicinity halt between knolls. They are illustrated in Figure 2-3. At Lower Fernoch, the pollen
site was ¢. 8 m across and 1.78 m deep. At Glen Nant the site was 2 m in diameter and 2 m
deep. The Cladich site was ¢. 9 m across and 1.64 m at its deepest point. It was assumed that
such sites, whilst under trees, would sense vegetation change at the stand scale, of 0.75 — 3 ha
(Jacobson and Bradshaw 1981, Bradshaw 1988, Jackson and Wong 1994, Sugita 1994, Calcote
1998). There is a possibility of waterborne transport of pollen to the sediments from outside
the recruitment areas or even outside the woods. This potential may have been greater at Glen
Nant where the pollen site was in a narrow elongated hollow (15 - 20 m wide) the floor of
which is formed by a peat fill but also carries a small stream. The Lower Fernoch and Cladich

pollen sites were situated on gentle slopes (1 in 5 to 1 in 10) above the shores of Loch Awe.
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Figure 2-3 Areas sampled for palacoecological study at the three study sites - small forest
hollows under tree canopies. Top to bottom, Lower Fernoch, Glen Nant, Cladich. Red
superimposed line represents a 5 m x 5 m square with the coring site at the centre.



2.5.1 Determination of local woodland tree species composition, density and

structure

Differences in the arboreal vegetation of the sites selected were noted at the reconnaissance
stage (above) and were part of the selection procedure. The following characteristics of the
arboreal vegetation surrounding each pollen site were assessed in further detail: tree species
composition (in population terms and in terms of species contribution to the total woody

basal area), density, and physical structure.

2.5.1.1 Lower Fernoch

The wood was uniform in appearance being a virtually pure oak stand and it was not
considered helpful to produce an absolute enumeration of the trees in the pollen recruitment
area. In order to demonstrate the level of oak dominance and describe the density and
structure of the stand, an area, consisting of a citcle of 50 m radius with the pollen site at its
centre, was sampled using an adaptation of the ‘point centre quarter method’ (Cottam and
Curtis 1956). Using this method the surveyor walks along a traverse upon which are located a
number of sample points. Each sample point is considered to be the centre of four quadrants.
The distance to the nearest tree (Q) growing in each quadrant is measured. In each case the
species and girth at breast height is also recorded. The method works by estimating the mean
area per tree, M, the reciprocal of density. The average of the four Q measurements has been

shown empirically and theoretically (Cottam ez 4/ 1953) to equal the square root of M.

The method was here adapted to sample the trees within 50 m of the pollen site by arranging
eight traverses radially from the pollen site at random compass points and five sampling
points at random distances along each traverse. Thus information on stand density was
obtained for an area approximately 0.785 ha. Because of the radial configuration of the
traverses the sampling intensity was higher within close range of the pollen site. Where trees

were judged to have more than one main stem at breast height the number was noted.
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Percentage basal area contributions of different woody species to the stand were estimated
from the total number of stems recorded and their girth measurements. In the case of multiple
stemmed trees, only the largest stem had been girthed and this was used, instead of mean stem

size, to estimate the basal areas of these trees.

2.5.1.2 Glen Nant and Cladich

A different approach was used to determine stand characteristics associated with the pollen
sites at Glen Nant and Cladich. The woody vegetation of these sites was more diverse both in
species and structure than at the previous site and it was considered that the sampling method
described above (designed chiefly for mensuration of commercial timber stands) would be
unsuitable to capture the complexity of the semi-natural woodland. In each case a 50 m radius
plot as described for Lower Fernoch (above) was examined. The plot was divided into 10 m
strips and all trees 2 1.3 m in height were girthed at breast height (1.3 m), recorded as to
species and had their position, to within 1 m, plotted on graph paper. The same rules
regarding stem number as employed for Lower Fernoch (above) were followed. Estimates of
stand species composition achieved by this method would clearly be more precise and
accurate than those obtained from the point centre quarter method used at Lower Fernoch
but for demonstrating the differences in woody species composition between the pollen sites’

recruitment areas, the determinations would all be comparable.

2.5.2 Sampling and description of peat cores

The selected woodland hollows were sampled using a combination of corers. At the time of
sampling the sites were entirely surrounded by trees and beneath the woodland canopy (Figure
2-3). In May 2000 the Lower Fernoch pollen site was sampled to a depth of 0.9 m using two
ovetlapping open sided monolith tins (15 x 10 x 50 cm) inserted into a spade-cut face c.1 min

depth at the deepest point in the hollow (1.78 m). The same method was employed in July
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2001 at Cladich to extract a sample approximately 0.98 m in length from the centre of the
hollow (1.64 m depth). The Glen Nant site was sampled in December 2001. A sequence 2 m
in depth was extracted from a similar hollow, using a 10 cm diameter cylindrical simple corer
(‘Golf-hole corer’) for the uppermost 0.5 m. Two overlapping cores of 1 m length each were
taken from 0.4 - 1.4 m and from 0.85 — 1.85 m with a Russian type corer (6 cm internal
diameter closed chamber). The base of the sequence to 2 m was collected in a Piston type

corer (6 cm internal diameter).

Monolith tins and, at Glen Nant, the ‘Golf hole corer’ were used in order to supply sufficient
matetial for pollen analyses, loss on ignition and *°Pb assays (see below) to be performed on

sediment from the same sampling chamber. After extrusion cores were wrapped in polythene
and stored at 4°C. The reason for variation in the methods used to extract sediment from the

three sites was the development of a workable and efficient technique for the sampling of
short cores for historical - palynological work during the course of the investigation. The pit
and tin approach, while supplying excellent quantities of sediment for use in various assays, is
laborious, especially when water table is high, and causes considerable disturbance to the site

compared with the use of cylindrical corers which is relatively quick and leaves little trace.

Sediment stratigraphies (Table 2-3, Table 2-4, Table 2-5) were described by the modified

Troels—Smith system of Aaby and Berglund (1986). Contiguous 2 cm thick sub-samples of
the cores were oven dried, weighed, ignited at 550°C for five hours and reweighed. Ozrganic

content of sediments was estimated by loss on ignition (Figure 2-4).
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Depth (cm) | Description

0-12 Tb3Th1 Pale brown Sphagnum peat with numerous fine herbaceous roots
and stems with gradual transition to

12-64 Sh2Th2DI+ Orange - brown partially humified well compacted herbaceous
peat

64-75 Sh1Th2DI1Gg+ As 12-64cm with larger proportion of woody detritus and
mineral particles present

75-86 Sh1Th1Ag1Ggl Datk grey smooth textured mud of high mineral content

86-90 Sh3Th1Ag+Gg+ Amorphous peat with trace mineral inwashing

Table 2-3 Sediment stratigraphic description of the Lower Fernoch peat core.

Depth (cm) | Description

0-4 Th3Sh1Tb+DIl+ Uncompacted mat of roots, stems and leaves in partially
decomposed matrix

4-64 Th2Sh1Dh1DIl+ Coarse rusty brown sedge/grass peat with tree twig
fragments

64-115 Dh1Sh2DI1Gg+ Dark structureless peat, more humified than above,
herbaceous matter disconnected. Woody detritus throughout with rare flecks
of gravel

115-180 Sh3Dh1DI+ Very dark highly humified structureless peat, small amounts of
disconnected herbaceous detritus, wood fragments rare throughout. Gravel
absent

180-196 Sh2D12Dh+ Black amorphous peat, woody detritus common

Table 2-4 Sediment stratigraphic description of the Glen Nant peat core.

Depth (cm)

Description

0-10

Th3Sh1Tb+ Coarse peat of partially decayed sedges with small amounts of
bryophytic material. Dark reddish brown 5YR 2.5/2

10-22.5 Sh2Th1Dg1DI+Gg+ Fine herb peat with sparse fragments of wood (2-15
mm diameter). Dark reddish brown 5YR 3/2

22.5-47.5 Sh3Dg1DI+Dh+ As 10-22.5 but slightly more disconnected and humified.
Partially preserved Cory/us nut at 34 cm. 5YR 3/2

47.5-65.5 Sh4Dg+Dh+DI+ Highly humified compressed black peat 5YR 2.5/1.

65.5-98.5 DI2Dg1Sh1Gg+ As 47.5-65.5 with larger fraction of woody detritus 5YR

2.5/1. Large (40 mm diameter) decorticated A/nus fragment at 62.5 cm to
98.5 invaded by Amrillaria thizomorphs.

Table 2-5 Sediment stratigraphic description of the Cladich peat core.
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Figure 2-4 Depth against loss on ignition profiles for sediments at the three study sites.



2.5.3 Preparation of pollen analyses

The cores were subsampled using a clean razor blade at 2 cm depth intervals. Each subsample
was 2.5 — 5 mm thick. The intention was to obtain subsamples which were as thin as could be
produced accurately and cleanly. Coarser material in the upper areas of the cores (Table 2-3,
Table 2-4, Table 2-5) necessitated thicker (= 5 mm) subsamples as effective removal of thin
(2.5 mm) sections became difficult. Subsampling at the finer interval of 1 cm was employed to
increase temporal resolution and give greater detail in certain parts of the sequences. The
rationale underlying configuration of subsampling was to produce pollen stratigraphies
spanning the past 1000 years and at a temporal resolution of a few decades. Chronologies for
the peat cores were constructed (see 2.6 below) in tandem with pollen analysis and emerging

chronological data informed the span and resolution of the developing pollen stratigraphies.

Samples for pollen analysis were prepared by wet sieving to remove the > 180 um and < 10
pm debris fractons and standard KOH digestion and acetolysis (Moore e a/. 1991). The
volume of sediment (0.5 — 1.0 cm’) treated from each subsample was estimated by volumetric
displacement prior to the addition of Lycgpodium tablets to allow estimation of pollen
concentration (Stockmarr 1971). Polleniferous residues were mixed in silicone oil and slide

mounted.

Preparations of sediment from Lower Fernoch and Glen Nant yielded between 4 x 10* and 1
x 10° grains cm” between the surface and 80 cm depth which provided material suitable for
data collection (below). The majority of pollen recovered in both cases was well preserved (see
2.5.4 below). The uppermost 48 cm of the Cladich core also yielded adequate amounts of
pollen (4 x 10* to 2 x 10° grains cm?) but below this depth pollen concentration dropped to
such low levels that analysis was prohibited. From attempted analyses of samples below 48 cm

concentrations were reckoned to be in the region of 2 — 4 x 10* grains cm?, this seeming to be
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near the lower acceptable limit for countable material. All residues contained very high
proportions of non-pollen organic material A possible cause of apparent low pollen
concentration in peats is concealment of grains by clumps of otganic debris. In an attempt to
remedy this, subsamples were re-prepared performing acetolysis twice with a boiling time of
three minutes each time. Improvement on the original preparations was negligible. Damaged
pollen showed increases downcore. More than half of the counts above 30 cm were generally
normal (ie. not crumpled, corroded, degraded or split); below this the proportions of
damaged pollen were greater. At 48 cm only 30% of grains were undamaged with large
proportions of degraded and crumpled pollen (sens# Cushing 1967). Irregularities in the

sediment of this core are further considered under ‘Chronology’ (2.6) below.

2.5.4 Data collection, presentation and analysis

Counts of a minimum of 500 pollen grains of tetrestrial taxa or total land pollen (TLP) were
made on a Leica binocular microscope, at 400 magnification for routine identifications and at
x1000 with oil immersion for difficult grains, using keys (Moore ¢f a/. 1991, Punt ez al. 1995)
and Stirling University’s pollen reference collection. Bryophyte spores, excepting those of the
Sphagnaceae, were not routinely identified or counted. With identification of each pollen grain
its preservation state was also noted and assigned to one of the four conditions of Cushing
(1967): well preserved; mechanically damaged (crumpled/broken); corroded; degraded. This
allowed potential inconsistencies in pollen presetvation throughout the cores to be monitored

(see 2.5.3).

Microscopic charcoal particles encountered on traverses of slides were counted and assigned
to one of four size classes based on a - axis length: 10-25 um, 26-50 pm, 51-75 pm and >75

um (Tipping 1995). This approach to microscopic charcoal analysis has been shown to
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provide information comparable to the much more time-consuming determination of charcoal

area (Clark 1982) widely used in palaeoecological studies (Tinner and Hu 2003).

Pollen diagrams depicting percentages of pollen (of TLP) and spore taxa (of TLP +
cryptogams), charcoal to pollen ratios and concentrations of pollen, spores and charcoal
particles were constructed using TILLA and TILL4 GRAPH (Grimm 1991). Zones were
defined with the aid of dendrograms produced by stratigraphically constrained cluster analysis
using the incremental sum of squares technique (Grimm 1987). Only those pollen taxa
contributing = 2% to the sum at some point in the whole sequence were considered in the
zonation of diagrams. The pollen stratigraphic data were converted into estimated influx
values (grains cm® yr') based on the chronological models proposed below. Diagrams
depicting these were redrawn for the principal taxa in TILL4 GRAPH (Grimm 1991). These
graphs would be used to inform and aid the interpretation of temporal vegetation change

based primarily on the percentage data.

TREES and Pollen types deriving from woody taxa commonly capable of
SHRUBS ascending above 1.3 m including ‘climbers’.

ERICACEAE Pollen types deriving from ericaceous shrubs - in this study, namely
Calluna and Vaccinium - type of Bennett (1994a).

CYPERALES Pollen types deriving from this taxon (includes Cyperaceae and
Poaceae as in Stace, 1991).
HERBS Pollen of non woody angiosperms excluding Cyperales (above) but

including other terrestrial monocotyledons such as Liliaceae and
excluding Aquatics (below). Note that for the purpose of the study
this category does not include ferns (Pteridophytes below).
AQUATICS Palynomorphs which were judged to derive from obligately aquatic
plants (rare enough in the sediments analysed to be listed -
Callstriche, Menyanthes, Potamogeton and Sagitiaria).

‘CRYPTOGAMS’ | Spores of pteridophytes and bryophytes.

Table 2-6 Groupings of taxa used in display and discussion of palynological data in the study.

Pollen nomenclature follows Bennett (1994a) except where less exact determinations were

possible, whereby the smallest plant taxon, following Stace (1991), with which the
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palynomorph could be identified is used (e.g. Liliales for unidentified grains of the
Iridaceae/Liliaceae, Pteropsida: undiff for a spore belonging to an unidentified fern family).
For the purposes of representation and discussion of pollen data categories are used which are
a convenient mixture of life-form, ecological and taxonomic groupings and which do not

necessarily accord with strict botanical definitions. These are detailed in Table 2-6.

2.6 Chronology

The aim of dating control in this study was to provide secure chronologies spanning
approximately the last millennium, for each of the three sites. Chronologies would give the age
basis against which pollen stratigraphy could be assessed for the interpretation of temporal
vegetation change (Chapters 4, 5 & 6) and for determination of pollen influx values. The
approach to obtaining independent chronological control was application of a combination of
radiometric methods, “C and *°Pb dating (e.g. Francis and Foster 2001), to sediments
expected to have accumulated during the respective periods of reliability of the two methods

(Lowe and Walker 1997).

Ideally complementary dating methods would have been employed. The use of spheroidal
carbonaceous particle (SCP) concentrations (Rose ef a/ 1995) was thwarted. These particles
detive from fossil fuel combustion from the mid to late 19™ century and, in response to the
expansion of the power generating industry, exhibit a post World War II concentration peak
in many European lake sediments. Unfortunately SCP counts in the present study’s analyses
were too low to meaningfully track concentrations and no sub-surface peak could be identified
in any of the sequences. This is currently assumed to be the result of canopy interception (cf.
Tauber 1967, 1977) and the small recruitment areas of the sites used (2.5); the method has
most profitably been employed on lake sediments with extensive catchments. It was assumed

that tephra horizon analysis (Dugmore ¢z a/. 1995) would have met similar problems.
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"C dating is now routinely used to obtain chronological data for sediments and artefacts of
Quaternary age and a well established scientific protocol for the presentation of such
information exists (Mahaney 1984, Lowe and Walker 1997). Because *C dating becomes
unreliable in the recent historic petiod (Suess 1970) *°Pb dating was used to refine
chronologies in the most recent phases of sediment stratigraphy. More explanation of the
?Pb dating method is necessary as the assumptions involved are such that it cannot be
regarded as a standard tool and conventions on the presentation of *°Pb based
geochronologies have not yet been established in the way that they have for the *C technique

(Hancock et a/. 2002).

An approach to dating recent sediments (up to 200 hundred years old) employing *°Pb, an
isotope of lead with a half-life of 22.3 years, was instigated by Goldberg (1963) and has since
been developed and shown to be effective in various sediment types (Robbins 1978, El-
Daoushy et al 1982, Appleby and Oldfield 1992). The method, and others based on the **U
decay series, relies on disequilibrium within a decay sequence of nuclides, that is that there is a
measurable step of ‘unsupported’ decay wheteby a daughter nuclide becomes, by some means,
physically separated from its precursors in the decay chain. The subsequent decay of this
nuclide gives the basis for a radiometric ‘clock’ which can be exploited for dating purposes.
*“Pb dating of sedimentary materials proceeds on the model that the process of *'°Pb fallout
from its gaseous parent, “’Ra (itself a product of the chain of decay originating in “*U native
to the earth’s crust), in the troposphere and its incorporation with sedimentary material at the
earth surface results in such disequilibrium (Goldberg 1963). Assuming that the atmospheric
flux of this unsupported *°Pb remains constant and that *°Pb remains immobile following

deposition to a growing sediment, the relative ages of samples of deposits at known depths
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and with measured *Pb activities can be computed using a decay constant (a function of the

22.3 year half life of °Pb: A= log,2/T,,, = 0.03108 y").

It is recognized that doubt has been cast on the validity of the second assumption with regard
to 2’Pb dating of some peat sediments (see Oldfield e a/. 1995). Post depositional mobility of
lead is a problem in some peat-forming microhabitats and leads to distortion of depth-decay
signals. For example, in uncompacted hummocks of ombrotrophic bogs Pb (including *Pb)
can be subject to downwashing before becoming bound to solid matter. This results in dates
which are ‘too young’ (e.g. Belyea and Warner 1994). The same problem might be widespread
in acrotelmic peat and other effects such as lateral hydraulic flushing have been suggested as
mechanisms of Pb displacement (Oldfield e# 4/ 1995). There is no reason for especial concern
that the seasonally wet hollows used as pollen sites in the present investigation will be subject
to serious levels of post depositional Pb mobility but there is at present no published evidence
that they will not. It has been concluded that *°Pb should not be employed by itself in dating
ombrotrophic peat profiles (Oldfield ez a/ 1995). Here *°Pb dates are used in refining age-
depth relationships based on the *C method. No single assay is treated as absolute, groups of

assays being interpreted as suites.

In this study *’Pb activity was measured by identifying the distinctive gamma radioactive
energy of ?°Pb decay (at 46 keV) directly using gamma spectrometry. This approach is less
sensitive and requires longer counting times (Brown 2001) than the indirect methods of
determining *°Pb activity (detecting its transitions to daughter and granddaughter
radionuclides through the use of alpha and beta spectrometry) but provides the advantage of
relatively simple sample preparation and analysis (Ivanovich 1982a, Smith and Hamilton
1984). A requirement of the technique is that the level of any supported *°Pb decay in a

sample (resulting from the in situ transformation of 2Ra through *’Rn) can be estimated. This
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depends on an assessment of the *Ra activity intrinsic to the sample being measured. Hence,
a further advantage of gamma spectrometry is that it allows the simultaneous identification of
activity from other radionuclides including ?*Ra (at 186 keV) as well as *'Cs (at 661 keV),
peaks of which may correspond to particular historical events and may be useful in verifying

chronologies obtained through analysis of *°Pb assays (He ez a/. 1996).

2.6.1 Lower Fernoch

2.6.11 #C
In order to constrain the scope of pollen subsampling (2.5.3) a ‘rangefinder’ age estimate was

first obtained through the laboratory of Beta Analytic, Miami, Florida. This assay was
performed using the standard radiometric method on sediments from 71 - 72 cm depth
ovetlying a layer enriched with in-washed minerogenic material (Table 2-3). Subsequently five
"C assays were made through the NERC Radiocarbon Laboratory, East Kilbride, Scotland.
The depths of the samples submitted for these age determinations were selected on the basis
of major pollen stratigraphical changes and with the aim of giving a chronology evenly
spanning the period of interest, as could best be judged from the ‘rangefinder’. Samples
submitted were approximately 1 cm thick sections of the core being used in the palynological
investigation (above), and had been estimated by loss on ignition to contain = 90% organic
matter (Figure 2-4). Some samples yielded insufficient carbon to measure using conventional
radiometric techniques and these were treated by AMS at the University of Arizona NSF
facility (Table 2-7). The "*C determinations for this site were carried out on the humin fraction
of the peats submitted (i.e. the alkali-insoluble residue), with the exception of the initial

rangefinder date which reflects the total organic content of this sample. Conventional

radiocarbon ages, normalised to 8°Cypp%o -25, were calibrated using the program CALIB
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(Stuiver and Reimer 1993, version 4.3) and the INTCAL 1998 calibration data-set (Stuiver e

al. 1998) (Table 2-7).

CALIBRATED
DEPTH | LABORATORY CONVENTIONAL ‘Af,Efnmfﬁf iJD
(cm) CODE ANALYSIS | RADIOCARBON <al )
AGEBP+1o5 |, 28c(calage
intercepts) minimum
cal. age
1681 (1888, 1910
- - + ] ’
31-32 AA-51705 AMS 94 + 29 1950) 1954
1485 (1533, 1539
- - + ’ ’
36-37 AA-51706 AMS 305 + 30 1636) 1654
41-42 AA-51707 AMS 369 + 35 1442 (1486) 1638
1292 (1304, 1366
- - + b ’
51-52 AA-51708 AMS 627 + 30 1386) 1403
1290 (1305, 1366
- - + ’ H}
56-57 AA-51709 AMS 626 * 34 1386) 1405
71-72 Beta -144850 Radiometric 1220 + 60 664 (779) 977

Table 2-7 C and calibrated dates from the Lower Fernoch core. The 2 o ranges reported are

maxima based on the intercepts (in parentheses) of the radiocarbon ages with the calibration

cutve t 2 o, where o is 2 combined standard deviation for each sample and the corresponding
section of the curve.

2.6.1.2 210Pp
The first 18 cm of the core were prepared for *°Pb dating. On the information of the

‘rangefinder’ "*C assay described above this was estimated to cover a maximum period of 250

years before present. Samples assayed were 1 cm thick, contiguous slices of the core. These

were oven dried at 100°C and ground using a clean pestle and mortar. The resulting powder

was then mixed, compressed to ‘8 tons’ pressure in a hydraulic press, placed in a 40 mm

polythene Petri dish and given an airtight seal with a proprietary epoxy resin in order to

prevent escape or ingress of gaseous species in the decay series. Mean sample mass was 13.1 +

59g.
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Determination of unsupported *'°Pb activities was performed at the SURRC laboratory, East
Kilbride using an HPGe semiconductor detector, by Dr. A. MacKenzie and staff. Counting of
each sample continued until standard deviation had dropped to within ¢« 5% of activity.
Measutements were repeated on the same samples using similar apparatus at Strling
University thus allowing independent verification of results. Less time was available for
recounting and samples were generally subjected to detection for shorter periods at Stitling.
This has resulted in lower levels of precision in the second set of assays. Agreement between
the two sets of assays was very good, 14 of the 18 measurements falling within two standard
deviations. The mean difference between the two data-sets was 13% (+ 10) of the SURRC
value. A slight systematic bias in one or both of the counting systems employed seems to
have resulted in marginally lower readings at Stirling. However, the two sets of results give
identical activity — depth relationships (gradients, Figure 2-5); age estimates (described below)

based on data from the two labs do not differ significantly (Table 2-8).

Unsupported 210Pb activity (210Pb excess = 210Pb - 226Ra) closely approximated to an
exponential decay with depth as illustrated by the log activity depth curves (Figure 2-5).
Therefore an approximately constant sedimentation rate or depth/age ratio is apparent in this
section of the core. This is the assumption of the constant initial concentration (CIC) or
simple dating model which will be employed here (Robbins 1978, Ivanovich 1982b, Appleby

and Oldfield 1992). In this situation the activity, A, of a radionuclide at depth, D, is given by,

Ap= A e,
where A is the ?°Pb decay constant of 0.03108 y', A; and A, are the unsupported #1°%pb
activities, in Becquerels per Kg of dry weight (Bq Kg”) at surface 5 and depth D respectively
and ¢ is the difference in age between the surface and depth D in years (Appleby and Oldfield

1992). Assuming the surface to be a currently forming one the ratio of activities at surface and
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lower strata is therefore proportional to the age of that lower stratum and horizons (samples)

can be dated by rearranging the above equation thus:

t=\"*log, (A;/Ap)

The top sample, corresponding to the first 1 cm of the core returned anomalously low #°Pb
activity values (Figure 2-5). This was excluded from the analysis on the grounds that it
included unconsolidated fresh plant matter (tree leaf litter, stems and leaves of grass) of
negligible age (< 5 years) and was not comparable with the rest of the samples in terms of
behaviour with respect to *°Pb. The low activity value was probably attributable to ‘dilution’
of #Pb since the time of deposition caused by rapid accretion of biomass to the deposition
surface in recent growing seasons (Dr. A. MacKenzie pers. comm.); there is some indication
that the deposition of ?°Pb has a seasonal bias (Bondietti ¢ a/. 1984, Baskaran 1995). Hence
the 1 — 2cm sample was taken as the ‘surface’ for the purpose of calculating dates. These are
shown in Table 2-8. A broad peak in *'Cs activity between 3 and 10 cm (not shown) was too
poorly resolved to be of help in detailing a chronology for the site but, assuming it to be
linked with post 1954 weapons testing possibly bleeding into a signal from the 1986
Chernobyl cloud (He e a/. 1996, Anspaugh e a/. 1988), it would appear to provide some
independent confirmation of the *°Pb based age estimates (Table 2-8).

2.6.1.3 Depth - age model

The “C and *"Pb dates taken as a suite (Table 2-7 and Table 2-8) indicate a sedimentation rate
(after compaction and decay) which gradually, and continuously, decreases down-core.
Relatively minor changes in sediment stratigraphy and organic content during the period of
interest (Table 2-3, Figure 2-4) also suggest a lack of abrupt changes in rates of sediment
accumulation. Accordingly a depth - age relationship was modelled by fitting a polynomial
curve (cf. Bennett 1994b, Bennett and Fuller 2002) to the calibrated "*C dates and the **Pb

age estimates (based on the more precise SURRC assays) described above (correlation
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Figure 2-5 Linear depth against unsupported *'°Pb activity profiles in the Lower Fernoch core.



DEPTH | AGE ESTIMATE * 20 | AGE ESTIMATE + 20

(cm) (made from SURRC lab. | (made from Stirling lab.
assays) assays)
2-3 6+4 1+11
3-4 54 10+ 8
4-5 9+4 11 £ 10
5-6 14+ 4 16 + 11
6-7 23£5 19 + 11
7-8 21+ 4 21+ 11
8-9 245 26 £ 10
9-10 375 3210
10 - 11 375 40 + 10
11 -12 48+ 6 35+ 11
12-13 53+5 48 £ 11
13 - 14 55+ 6 56 + 11
14 - 15 586 56 £ 15
15-16 60+ 4 62 + 12
16 - 17 75+ 5 76 + 12
17-18 795 80 + 12

Table 2-8 Lower Fernoch - results of *°Pb dating based on CIC model

coefficient 0.9932) using the TILLL4 application (Grimm 1991),

Age=1.6d + 0.242,
where Age is the sample age at depth, 4, in number of years before sampling (i.e. 2000 (date

core extracted) minus estimated calibrated AD date). The age model is presented in Figure 2-6.

A maximum sedimentation rate of ¢ 0.2 cm yr' is seen in the coarse macroscopic plant
remains at the top of the core (Table 2-3) with a minimum of ¢. 0.03 cm yr' reached in the 60
— 80 cm region corresponding to the higher levels of compaction and humification observed
in the deeper sediments (Table 2-3). The extrapolated ages of samples below the basal “C
sample are unreliable especially as sediment was highly compacted. Errors are greatest in the
region of the basal and upper “C samples (Table 2-7). In the former case, due to high levels of
compaction, 1 cm of sediment extracted today approximates to a deposition time of about 25

- 30 years meaning that the age estimate could only be imprecise. This assay was performed on
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catbon from the homogenised total organic component of the sample rather than the residue
fraction, which may have further widened the age range of the carbon measured. Though the
youngest '“C sample returned the smallest error on its conventional radiocarbon date, after
calibration it gave an age estimate that was very imprecise — this is an indirect result of the
‘Suess effect’ (Suess 1970) - the calibration curve in its most recent stretch being noisy due to

anthropogenic perturbations to the atmospheric "*C store (Pilcher 1991).

2.6.1.4 Resolution of the age model with respect to pollen stratigraphy
The relationship modelled above means that samples prepated for pollen analysis will equate

with about 2.5 — 5 years deposition time at the top of the core and 5 — 10 years at the base,
and vary in temporal resolution between about five and 50 years (at 60-70 cm depth, the level

estimated to cotrespond with 1000 AD).

Despite the variance in subsample deposition time and temporal resolution throughout the
core effected by the non-linear age depth relationship, both sampling intervals and deposition
times for pollen assemblages are suitable for historical reconstruction of woodland dynamics
during the petiod of interest and to allow a meaningful compatison of this reconstruction with
dated documentary records. To some extent the slightly thicker subsamples necessitated by
coarser sediments in the upper regions of the core (see 2.5.3 above) will offset the disparity in

assemblage deposition times between the upper and lower cores.
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2.6.2 Glen Nant

The construction of a chronology for the Glen Nant core took the same overall approach as

Lower Fernoch. Here only those details specific to this site are given.

2.6.2.1 “C
A ‘rangefinder’ assay was obtained on sediment at 194-195 cm near the base of the core

(Table 2-9). In addition to the age estimate made from this assay, tentative biostratigraphic
evidence was used to aid decision making on the depths from which further assays would be
sought. Coniferous pollen was observed to be present in significant numbers only from 20 cm
upwatrds in the core. Conifers began to be planted in earnest in the late 18" century in this area
(see Chapter 3) and it was reasoned that this level would be 250 years old at most (but
probably somewhat younger) making it near in age to the youngest reliable limit of "“C dating.
Linear interpolation of this datum and the basal age estimate would have implied a sharp and
sudden increase in the rate of sedimentation in the upper 20 cm of the core. However, no
such changes were indicated by the composition of the sediments (Table 2-4). Therefore it
was surmised that a more complex age - depth relationship existed. Accordingly three further
"C assays were sought from the NERC Radiocarbon Laboratory, East Kilbride. Making the
assumption that sedimentation rate was likely to decrease with increasing depth, assay depths
were selected at 20-21, 3940 and 64—65 cm, which would effectively refine chronology in the
pottion of the core reflecting the period of interest to «.1000 BP (Table 2-9). The assays were
carried out on 1 cm thick subsamples approximately 2 cm’ in volume and containing > 75%

organic matter estimated by loss on ignition (Figure 2-4).
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CALIBRATED
AGE RANGE
CONVENTIONAL AD*
DEPTH | LABORATORY | \NALYSIS | RADIOCARBON | 2o maximum cal
AGEBP 1o age (cal. age
intercepts)
minimum cal. age
1650 (1670, 1780
2021 |  AA-53033 AMS 192 + 32 1797 1649
1479 (1529, 1550
) i + b b
3040 | AA-53032 AMS 314 + 32 1633) 1653
1018 (1037, 1144
64-65 |  AA-53031 AMS 951 + 33 1148) 1182
5041 (4914, 4870
] i + b b4
194195 |  Beta -1653 AMS 6030 + 40 4858) 4784 *BC

Table 2-9 C and calibrated dates from the Glen Nant core. The 2 o ranges reported are

maxima based on the intercepts (in parentheses) of the radiocarbon ages with the calibration

cutve * 2 o, whete o is a combined standard deviation for each sample and the corresponding
section of the curve.

2.6.2.2 2°Pp

Contiguous 2 cm thick samples of the core from the surface to 26 cm depth were prepared for

measurement of *°Pb activity by the previously described method. Each sample weighed 10.3

+ 0.15 g. ?’Pb activities were determined using the HPGe semiconductor detector at Stirlin
g g g

University. Gamma counting of each sample continued until standard deviation had dropped

to 0 - 20% of total activity. A higher margin of error was accepted at the lower depths where

activity was low in the interests of decreasing counting times which were generally three days

Or motre.

Notwithstanding a possible small nonconformity in the stratification between 15 and 20 cm

depth, unsupported *’Pb activity showed a strong exponentially decreasing trend with depth

(Figure 2-7).
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Age estimates (Table 2-10) for the subsamples were made using the CIC model (see 2.6.1.2,
above). As at Lower Fernoch a pootly resolved peak in '*'Cs activity between 10 cm and 2 cm

in the core is enveloped by *°Pb dates of the correct age (post 1954).

DEPTH | 4 GE ESTIMATE + 2 0

(cm)

24 0%
5 317
68" TET)
510 BE12
1012 6T+ 13
12-14 67 £ 10
1416 80 18
16-18 66 16
1820 62+ 13
2022 118 £ 32
5224 109 % 36
2426 120 £ 30

Table 2-10 Glen Nant - results of *°Pb dating based on CIC model

2.6.2.3 Depth - age model
The overall relationship between age and depth for the core was modelled by fitting a

polynomial to all the chronological data described above (Table 2-9, Table 2-10). The age of

the core at depth, 4, is described by,

Age=3.3d+0.174%,
with a correlation coefficient of 0.9998. This relationship is depicted in Figure 2-8. The basal

"*C assay was omitted from the plot in ordet to amplify detail within the period of interest.

Though the relationship is strictly polynomial the sedimentation rate for practical reference

apptoximates to 0.05 cm yr " between 80 and 40 cm depth (80 cm was the lower limit for

pollen subsampling at this site). Above this, the sedimentation rate increases gradually to a
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maximum of > 0.2 cm yr ' in the fresher and less compacted material in the uppermost 10 —

20 cm of the core (Table 2-4).

Note that the age of the 20 cm level speculatively estimated at 250 BP on biostratigraphic
evidence was also subsequently estimated both from *°Pb and '“C assays. These two assays
agree well but the much greater precision provided by the *°Pb method in this range enables
considerable refinement of the chronology and the rejection of the earlier hypothesis that 20
cm corresponds to 2 time in the late 18" century. The coniferous pollen probably does
correspond to events in local woodland history but not to the first documented plantings of
conifers, rather to the larger trial plantings carried out by the Office of Woods on west
Lochaweside at the beginning of the 20" century. As with the youngest '*C assay from the
Lower Fernoch core the calibrated radiocarbon age of the sample from 20 — 21 c¢m is too
imprecise to be individually useful but is helpful in constraining the *°Pb dates and confirming

their general validity (see above).

2.6.2.4 Resolution of the age model with respect to pollen stratigraphy
1000 AD cotresponds to a depth of 70 cm (* 5 cm). In this region of the core 1 cm depth of

sediment is equivalent to approximately 20 years. 2.5 mm thick pollen subsamples therefore
have a deposition time of about five years and analyses at a resolution of 2 cm are about 40
years apart. Moving upwards in the core temporal resolution steadily increases until by 20 cm
(1850 - 1900 AD) an increment of 1 cm represents about ten years, half of the period at 1000
AD. Pollen subsamples 2.5 — 5 mm thick resolved at 1 — 2 cm therefore equate to summations

of two and a half to five years’ pollen rain positioned at temporal intervals of between 10 and

40 years.
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It will be noted that the form of the age model (Figure 2-8) causes a bias in the pollen
stratigraphy where analyses were performed at fixed depth intervals of 1 — 2 cm, whereby
resolution of analyses from more recent sediments will be closer and each assemblage itself
will be more tightly constrained with respect to deposition time. Hence, a potential source of
error in palynological interpretation is in spuriously attributing greater ecological dynamism to
recent times simply because short term fluctuations become more detectable. Nevertheless, as
at Lower Fernoch, the resolution of analyses (minimum . 40 years) and assemblage deposition
times (maximum ¢. 5 years) mean that a strong basis for the long term analysis of ecological

change (see Peterken 2000) and for the cross comparison of documentary data can be claimed.

2.6.3 Cladich

2631 1C

A single radiometric assay was performed on the sediment fraction of the 46—47 cm increment
of the core by Beta Analytic, Miami, Florida (Table 2-11). This horizon was selected as
proximal to the lower limit of countable pollen in the core (see 2.5.3, above). It was
immediately noted that the resulting age estimate of approximately 3000 BP seemed unusually
old for a sediment of this type and depth; chronologies proposed above for Lower Fernoch
and Glen Nant (Figure 2-6, Figure 2-8) give ages of sediment at equivalent depth to be, within

50 years of each other, about 500 BP. Explanations for this are considered later in this section.

2.6.3.2 20Pp

2 cm contiguous samples of the core were prepared and assayed as for Glen Nant (2.6.2.2)

from the surface to 28 cm depth. Each sample weighed 20.5  0.25 g.

The results of these assays show clearly an exponential decay of *°Pb strongly correlated with
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CALIBRATED

AGE RANGE BC

CONVENTIONAL )
DEPTH | LABORATORY ANALYSIS | RADIOCARBON 2 o maximum cal.
(cm) CODE

AGEBP+1o | 28¢(calage
intercepts) minimum

cal. age
1288 (1112, 1097,
46-47 Beta - 165355 | Radiometric 2910 + 50 1088, 1058, 1054)
931

Table 2-11 "“C and calibrated date from the Cladich core. The 2 o range reported is a
maximum based on the intercepts (in parentheses) of the radiocarbon age with the calibration
curve t 2 o, where o is a combined standard deviation for the sample and the corresponding
section of the curve.

depth (Figure 2-9) to 26 cm from the surface. This indicates good stratification and a near
constant sedimentation rate. As with the previous sites, the CIC model was employed to
estimate dates (Table 2-12). Unsupported *°Pb activity in the 26 — 28 cm increment, the
deepest level analysed, was below the detectable level. Peak '*’Cs activity was recorded in the 8
— 10 cm depth sample, estimated at 1962 — 1984, and as at the previous two sites, therefore

provides some confirmation of the veracity of the age estimates.

2.6.3.3 Depth — age model
The age data from Cladich are not straightforward to interpret stratigraphically. In summary,

the top 26 cm of the core displays good stratification and the age at 26 cm has been estimated
by #“Pb dating at between 60 and 110 years. The age of sediment at 47 cm has been estimated
at approximately 3000 BP by '“C dating. This implies a sedimentation rate of ¢. 0.25 cm yr'in
the upper 25 cm of the core and a mean rate of 0.007 cm yr' in the region of the core, 26 to
46 cm. Such a disparity in accumulation rate is untenable; were “’Pb activity to continue to
decline on the same exponential pattern to its theoretical zero value at the intercept depth of
52 cm (Figure 2-9) this level would be about 200 years old, younger by an order of magnitude
than the age estimated by “C . It was suspected that either the “C date was inaccurate or that

there has been an hiatus in peat formation at some point in the sequence below 26 cm.
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DEPTH | \ GE ESTIMATE + 20

(cm)

24 0% 9
26 418

68 1359
810 2T+ 11
1012 341 13
1214 50t 11
1416 57+ 11
1618 64T 12
1820 68t 14
2022 21 14
2234 85T 19
24-26 86 £ 23

Table 2-12 Cladich - results of *'’Pb dating based on CIC model

Even if the '“C date gave a true indication of accumulation rates it would be impractical to
resolve pollen stratigraphy for the intended purpose; deposition time for each assemblage
would exceed 40 years in the most compact sediment and temporal intervals of spectra at 2
cm would be in the region of 300 years. It was deemed unwise to interpolate ages between the

base of the sequence assayed by ?°Pb and the '“C assay at 47 cm.

Instead a maximum and minimum age estimate can be tentatively assigned to this level based
on the accumulation rate in the upper sequence and by comparison with the equivalent depth
in the Lower Fernoch and Glen Nant cores. The youngest likely age is ¢. 1845 AD; assuming
continuation of the same rate of accumulation as observed from 25 cm to 0 cm and similar
error margins, the age of the 4647 cm increment is interpolated at 180 * 25 years BP. This
rate however was somewhat faster than that seen at the first two sites (Table 2-8, Table 2-10,
Table 2-12) and in these profiles accumulation rate fell greatly downcore below 20 — 25 cm.
Therefore it seems reasonable to suppose a very upper limit for the age of 46 - 47 cm as equal
to the age of the same depth in the Lower Fernoch and Glen Nant cores, ¢. 1500 AD. Hence,

an estimated range of 1500 - 1845 AD is placed on the erroneously radiocarbon dated level.
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This permits the pollen data to be placed into some temporal framework but unfortunately the
chronological controls as a whole for this site do not justify construction of an age depth
model as at the previous two sites or allow meaningful calculation of pollen influx values. The

chronology for the upper section of the core is as estimated by ?’°Pb dating and reported in

Table 2-12.

2.6.3.4 Consideration of chronological data with respect to stratigraphy and
pollen analyses

To investigate the possibility of a hiatus in peat formation a short sequence around the depth
of the sample submitted for *C assay was analysed by proxy for evidence of a past dry phase.
A decrease in surface wetness could have brought aerobic conditions, acceleration of
biological decay and the cessation of peat formation. Such a scenario could explain how the
46—47 cm increment of the core might contain carbon much older than expected in a
continuously forming peat. This hypothesis conforms to the observation of a transition
(though not visibly abrupt) to less humified peat at 47.5 cm, from blackish highly compacted

material below this depth (Table 2-5) (i.e. possibility of relatively recent peat ovetlying very old

peat).

Humification, or the degree of humic acid present, can be measured semi-quantitatively by
colorimetric determination of light transmission through an alkaline extract of a homogenised
peat sample (Blackford and Chambers 1993, Charman ¢ a/. 1999). The concentration of dark
coloured humic acids in a sample is negatively correlated to the amount of light which is able
to pass through it. The technique assumes that humic acid production is related to decay of
organic material and this in turn is controlled by local peat surface wetness, decay being

greater under drier, more aerobic conditions.
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Contiguous 1 cm thick samples of the core from 42-51 cm were prepared for colorometric
assay by the method of Blackford and Chambers (1993). Percentage transmission of 540 nm A
light through cuvettes containing standardised extracts from each sample was then measured
in a Jenway 6061 colotimeter (Jenway Ltd. 1994) calibrated using a black cuvette and a cuvette
of distilled water for 0% and 100% transmission respectively. Three replicates were measured

from each sample.

The results of the humification assays (Figure 2-10) suggest that the site underwent a relatively
dry phase which began and ended with the formation of sediments immediately below and
above the 46-47 cm depth. Unfortunately, in the absence of humification data from the
remainder of the core, it is difficult to assess the significance of the apparent shift.
Nevertheless, the available data support the hypothesis that thete was a halt to peat formation
at this depth in the core. The duration of the hiatus cannot be estimated and it is possible that
the discontinuity has been complicated by the removal of material either by natural erosion or

by human use of peat after the drying of upper layers occurred.

A second possible explanation for an inaccurate radiocarbon date from this site invokes fungal
activity. The presence of rhizomorphs of Ammillaria (Honey Fungus), a pathogenic root
attacking basidiomycete common in broadleaved woodland, was noted when the core was
described (Table 2-5). The rhizomorphs appeared to be confined to a fragment of alder
embedded in the stratigraphy at 62.5 cm. However, it is possible that thizomorphs, which are
capable of growth through anaerobic and compacted soils (Redfern 1970), may have caused
contamination of the assayed depth with older carbon by simple bioturbation or translocation

of otganic nutrients (Redfern 1970, Shaw and Kile 1991).
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Figure 2-10 Inferred change in surface wetness for a section of the Cladich core from 42 — 51 cm depth. Relative wetness is
expressed as deviation from the mean % transmittance value across the sequence (35 %). A positive deviation from the mean
indicates higher transmittance hence lower humification and relatively greater wetness. Error bars represent + 1 o of the mean of
three replicates at each level assayed.



Summary

It is concluded that very old, highly humified, peat below 48 cm (Table 2-5) is pootly
polleniferous (2.5.3), possibly associated with oxidation or biological activity. The sediments
overlying this have also been affected by biological activity but are polleniferous. They were
deposited much later, after a hiatus in peat growth and/or after removal of layers of peat.
Stratigraphic integrity is demonstrated only in the upper section of the core by *’Pb dating.
No reliable chronology for the section of the core below 25 cm can be proposed but a
tentative age estimate of 1650 AD * 150 for the base of the polleniferous section of the core
(47 cm) can be made. The pollen concentration/preservation problems meant that only a
partial pollen stratigraphy was produced. Long term ecological reconstructions from this core
were therefore severely curtailed. The upper section, for which the #°Pb assays indicate a
sound stratification and the core to a depth of 47 cm which returned, after acetolysis, residues
sufficiently rich in pollen to allow analysis, may allow some inferences on woodland history to
be made. Chronological control was not secure enough to permit meaningful estimates of

pollen influx so interpretation was based solely on percentage and presence and absence data.

2.7 Chronological comparison of pollen sequences

In order to compare the developments in woodland vegetation on different sites, and allow
the hypotheses advanced in Chapter 1 (1.5.3) to be addressed it was necessary to establish a
time-stratigraphic correlation between pollen sequences (Jacobson 1979, Birks 1986). The
chronologies described above allow the Lower Fernoch and Glen Nant sequences to be
compared over the period of approximately 1000 years before present. According to these
chronologies, the Glen Nant sequence opens about 200 years after that of Lower Fernoch —

comparison thus begins with the earliest samples from the former core.
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Even, if perfectly accurate and precise chronological control had been achieved it would be
inappropriate and unrealistic to petform a direct compatison between individual pollen spectra
in different sequences. The assumption of coevality of paited spectra would demand that the
temporal interval of sampling had been identical in the two cores. Similatly, the pollen
assemblage zones established for the two sequences do not necessatily correspond in timing
and duration and so do not provide a sound basis for numerical comparison of the data-sets.
Therefore, to establish time-stratigraphic correlation, the two sequences were split
stratigraphically so that means of groups of samples deposited in matching periods could be
compared (Jacobson 1979). Fifty year calendrical units were judged appropriate to subdivide
the period under consideration while still providing sufficiently fine temporal resolution to
address issues pertaining to histotical-ecological events. However, in order to avoid
comparison of single analyses from the lower strata of the sequences, where temporal
resolution was pooret, these units have been amalgamated (to form units of 100 years) for the
period from ¢ 500 to ¢ 1200 years BP. This resulted in 17 stages for comparison, each usually

containing two or more pollen spectra (Table 2-13).

Two indices of dissimilarity were used to examine differences between the vegetation of the
two sites for each time correlated phase of pollen stratigraphy (Table 2-13). The first was a
simple measure of difference in pollen influx of those arboreal taxa represented in both
sequences (Jacobson 1979):
dyronjk = XLEk — XGNjk

where d .\, is the difference in influx between Lower Fernoch and Glen Nant for taxon £
over time period 7 and x; g, is the influx of taxon £ at Lower Fernoch over time interval 7. A
‘difference diagram’ was then plotted which preserved the original taxonomic information.
Deviation in the curve of a taxon from a zero line represents change in the absolute

contribution of a particular tree taxon to the stand at one site relative to the other (Jacobson
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1979). The assumption validating this is that the pollen sites are well matched, ie. that
differences of pollen production in trees growing at the two locations and differences in the

pollen preservation abilities of the two hollows are negligible (2.5.3).

Lower Fernoch Glen Nant
Interval Age Depth No. of Depth No. of
samples samples
1 0-50 0-12 8 0-11 9
2 51-100 13-18 5 12-17 4
3 101-150 19-22 3 18-22 5
4 151-200 24-27 4 23-27 5
5 201-250 28-31 4 28-30 2
6 251-300 32-34 3 32-34 2
7 301-350 35-37 3 35-37 3
8 351-400 38-40 3 38-40 3
9 401-450 41-42 2 41-42 2
10 451-550 44-48 3 44-48 3
11 551-650 50-52 2 50-54 3
12 651-750 54-56 2 56-58 2
13 751-850 58-60 2 60-62 2
14 851-950 62-64 2 64-66 2
15 951-1050 66 1 68-70 2
16 1051-1150 68-70 2 72-74 2
17 1151-1250 72-74 2 76-78 2

Table 2-13 Corresponding sampling intervals for a paired comparison of pollen diagrams from
Lower Fernoch and Glen Nant.

A second statistic, squared chord distance (D r.¢ny), Was also calculated for each time peiod
(Table 2-13):
Dyreny= 2 (Pw/e’/z _PGMk’/Z)Z

where p, is the proportion of taxon 4 averaged over time petiod j. This gives a single
composite indicator of the difference between pollen spectra which can be tracked through
time. Squared chord distance is useful in comparing proportional pollen data because it
moderately downweights the influence of abundant pollen taxa and increases that of rarer
types but without levelling weightings of numerically dominant and non-dominant taxa

(Prentice 1980, Overpeck ef al. 1985). Calcote (1998) has demonstrated the ability of this
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index, applied to modem forest pollen spectra, to distinguish between stand types. The
technique can also be used in the temporal dimension. With paired sub-samples compared in
this way Flakne (2003) has recently demonstrated a late Holocene divergence in forest

composition between two lakes in Michigan.

Together the use of these two indices would permit a paired comparison to be made which
looked both at shifts in the importance of the main tree taxa at one site relative to the other
and changing levels of general vegetation distinctness between the sites, so that the hypotheses
of stability, divergence or convergence in stand composition between sites (1.5.3) could be

examined at community and sub-community level.
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3 Historical data on woodland and woodland use: Lochaweside
and environs, c. 1000 — 2000 AD.

3.1 General information on past woodland extent, structure and

composition.
The eatliest documents to give any information on woodland in the study area are a charter of
1432 marking the foundation of the House of Glenorchy (MacPhail 1934, 199-201) and
Timothy Pont’s map from just before 1600 (Figure 3-1). The charter, in which Duncan
Campbell (Lotd of Loch Awe) granted lands on the north side of Loch Awe and in Glenotchy
to his second son Colin, implies that the estate entailed at least some legally differentiated
timber and underwood (boscis and silvis). The map does not show any wood on the north of
the loch, but neither does it show any settlements except the church site of Kilchrenan. For
the south of the loch however, Pont took great care to portray trees. Extensive woods at
Coulwhitrelan, between Portsonachan and Balliemeanoch, (which is clearly identified as the
site of the modern hillside woodland on the farm of Balliemeanoch - shown on the Roy map
and all later Ordnance sutveys) and in the valley of the Abhainn a Bhealaich (now within
Eredine Forest) atre cleatly depicted. The symbols appear to be Pont’s originals, but it is not
safe to draw any conclusions about the type of wood they show (Smout 2001). The lack of
detail in the map on the north side of the loch may suggest an unfinished manuscript (or that
another map was planned) rather than absence of woodland. Descriptions of the area
contained in MacFarlane’s Geographical Collections, which might have been derived from
Pont’s writings (Mitchell 1907), do not mention any wood at all in Lochaweside, dwelling
instead on the state of the fisheries. While all this is negative evidence it may well indicate a

lack of significant timber.

An anonymous manuscript, said to date from the late 17" century, describing Muckaim

(between north Lochaweside and Loch Etive), was quoted in the Second Statistical Account
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(NSAS 1844-45) by the incumbent of that parish and gives some useful detail on the character

of the woodland vegetation at the time:

The woods whereof it hath as yet great Dlenty, are oak, birch and alder, are much impaired, especially the oak
which is generally old stocks, so knotty and cross grained, that it is of kittle use but to shelter cattle in bad
weather, and to entertain some scores of roes that frequent them.

An interesting piece of marginalia in the same account is the reported memory of Capercaillie
in the bitchwoods (tasting better than pinewood birds) which became extinct in the parish (c.
1640) some decades before the author wrote. If it were true it might say something about the
structure of the 17" century woods, Capercaillie being a bird which appears to perform best in

woodland of widely spaced trees with high cover of Vacanium myrtillus (Picozzi et al. 1992).

There is also some dubious retrospective evidence on the woodland of the area before the 18®
century. Nineteenth century descriptions either bemoan woodland loss under the previous
generations or perceive that woodland is declining (e.g. Lewis 1846, Groome 1894). The
Second Statistical Account entry for Glenorchy is typical (NSAS 1844-45, 93). It reports large
oaks having recently been dug up near Inverawe and stumps of a large size visible at the shore
of Loch Awe at low lake level. This was seen as evidence of a forest cover which had been
much more extensive in the recent past (until the development of geological and
palaeoenvironmental perspectives in the later 19™ century and, eventually, radiocarbon dating,
well preserved wood remains were naturally assumed to be recent). The existing coppices of
the valleys and straths of oak, birch, aspen, ash, elm and holly were assumed to be the ‘rapidly

disappearing’ remnants of an ‘ancient garniture of majestic firs and spreading oaks’.
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Figure 3-1 Part of Timothy Pont’s
map of Mid-Argyll; from Dunoon
to Inveraray and Loch Awe ca.
1583-1601. Ringed from top are
Kilchrenan, the woods of
Coulwhirrelan (since known as
Coulchorclan, Curachorclan
Coulequeralane) and Inveraray.
Reproduced by permission of the
Trustees of the National Library of
Scotland.
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Figure 3-2 Northern Loch Awe and Loch Etive. Military Survey of Scotland 1747 — 1755.
Principal areas of Lochaweside woodland mentioned in the text plus other woods in the
environs mentioned. Less extensive woods shown by small circles: 1 Coulwhirrelan (or
Curachorclan continguous with Balliemeanoch and Penhallich), 2 Inverinan, 3 Fernoch, 4
Letters (Coille Leitire), 5 Annat, Collaig and Achachena, 6 Blarghour, 7 Kames, 8
Drumdarach, 9 Barnaline, 10 Glen Nant, 11 Barrs, 12 Inverghiusachan, 13 Cladich, 14
Fearnoch, 15 Strone, 16 Succoth, 17 Clais Dhearg Shows key areas of wood in Glen Nant,
Letters and loch shore woods on north and south Lochaweside. Area shown by Figure 3-1 is

to the bottom left. By permission of the British Library.
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Figure 3-3 Part of north Lochaweside from Ordnance Survey 1st edition 6 to 1 mile map,
sheet CXII. Note scattered trees growing in field system, dense woodland, enclosed and
unenclosed woodland, riverside trees.

In 1798 John Smith’s report on agricultural improvements in Argyll had complained that
woodland was so undervalued in the early 18" century that large pine woods in Glenorchy
were sold to Irish adventurers in the 1720s for what amounted to “no more than a plack per
tree” ' (Smith 1798, 129). Although it is true that the sale to which he referred had gone badly
(the owner’s reaction proves that the woods were not undervalued at all — see Smout and
Watson 1997) oakwoods which were included in the same bargain were not so despoiled that
they could not be cut again as an industrial fuel supply to the Lorn Furnace Company from
1753 onwards (GD112/11/1/17, MSS 993:8-15, see also 3.3.2). In the early 19" century there
were “still remaining alive at the head of Loch Etve some trees from 20-25 ft in

circumference growing out of granite rubbish” which were taken by the geologist, MacCulloch

! Plack = a low value coin equivalent to a third of an English penny when it was in circulation.
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(1824, v2, 152) to be “the relics of forests of former days, magnificent even in decay”. He also
credited the evidence of bog timber. His description of the living trees is interesting™:

Their age must have been very great; and broken and decayed as they were, 1 should rather have expected to
find them in Sherwood Forest than here; and with the natives of that spot, they might well bave stood a

comparison. The storms of these wild mountains had long since broken off their branches and reduced them to
pollards; but the relics had made new shoots, and the hollow trunks were now clothed in all the luxuriancy of a

July foliage.

Today, it would be fashionable to speculate that MacCulloch’s pollards were not naturally
formed and that they were not remnants of ancient forests but ancient non-woodland trees,
though there is no actual reason to doubt his observation. The primary evidence relating to
these areas from the time of the aforementioned Irish sale indicates that there were then
patches of well stocked woodland in a matrix of very widely spaced trees. The distinction
between these types of ‘wood’ was recognised by the landowners if not by the buyers (1725:
GD112/16/11/26/1-2):

the meaning of our selling was only woods and bushes of timber. But they have gone everywhere even three or
Jour miles off to finde one single tree, and cutt it, and so in fourtie places where not above a tree or two in a
Dplace, this can never be reckoned the meaning of our paper

By the mid-eighteenth century, as can be seen from the maps produced by the Military Survey
of Scotland (1747 — 1755) ot ‘Roy maps’, woodland tended to be located in dense nodes on
valley and loch-side slopes (Figure 3-2). These sites would constitute the core of the semi-
natural woodland resource throughout the eighteenth and nineteenth centuries, though many
were later subsumed into vast state plantations in the twentieth century. In some places,
particulatly the parish of Muckairn, the area of woodland appears to have expanded around its
old core during the cighteenth and nineteenth centuries (Lindsay 1975a) but, generally
speaking, sequential cartographic measurements of woodland extent are difficult owing to

distortions in the scale of the Roy map (Skelton 1967), omissions of some woods from this

2 Logan in 1876 (v1, 82), apparently writing of the same trees has it that they were donated by Edward I “for
repairing the damage done by his cruel wars”. The source of this claim was not revealed and how it would have

worked is not clear.
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survey and changing standards and fashions in the depiction of trees. Travellers and locals
alike were impressed at this time by the extensiveness of woods in the area, not by a denuded
landscape (e.g. Knox 1787, OSAS 1791-99: Kilchrenan and Dalavich). The excellent
Ordnance Survey 1% Edition six inch to one mile sheets for the area show a landscape with
aggregations of trees, some enclosed some not, in a countryside of open land and sparser
woodland or scrub (Figure 3-3) whereas the Roy map (originally produced at ¢.1:36000 scale)

tells us only about denser parcels of woodland (if woodland is depicted at all) (Figure 3-2).

All parish accounts for Argyll, in both Statistical Accounts (OSAS 1791-99, NSAS 1845),
where woodland is mentioned, suggest that oak was the chief species and was intermixed with
ash, birch, alder, and hazel except in Kilfinan where ash was said to be the ‘natural plant of the
soil’. These same species plus rowan are commonly mentioned in eatlier baron court records

pertaining to the study area (see 3.2.1.1).

3.2 The record of historical resource use

Thirteen aspects of human use revealed by the survey of documents or implied by the written
evidence (2.4.2.1) were identified as actions potentially relevant to the ecology of the
woodland resource. The list of these actions combined with dates (Table 3-1) provides the
basis for a reconstruction of human impact on trees and woodland. However, it is not
intended to be a factual event record but a chronology of the reporting of resource use in the
study area. The information summarised by Table 3-1 relates only to the Lochaweside parish
of Kilchrenan and Dalavich and to the Lochaweside parts of the parishes of Glenorchy and
Inishail, and Ardchattan and Muckairn which are environmentally comparable. In the
accounts that follow however supporting information from wider areas is employed to

provide the context in which to see features of the study area which are typical of a wider field

and those which are not.
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3.2.1 Accounts of ecologically relevant actions: 1576 - 1700

3.2.1.1 cutting wood

Adts of court, court accusations and convictions for cutting,

Baron Coutt Records show that laws to regulate the cutting of all wood were in place by the
late 1500s (see Watson 1997). By then it was strictly forbidden to cut oak, ash and firr (pine).
These were reserved to the laird, presumably because they were most likely to produce
valuable timber in the long term. Accordingly, convictions for cutting these species catried the
highest penalties. Other genera of trees and shrubs, common wood, could officially be cut by
tenants but only with good reason, the permission of the laird’s ground officer and under his
supervision. Oblique references to the actual process imply organised harvests taking place at
pre-appointed times, with written, or pethaps verbal, licences issued, rather than continuous
piecemeal offtake (e.g. Innes 1855, 359, GD170/431/2). This system of oversight was instated
by 1576 (GD112/17/2 pg 18a) and continued to be the norm for the next three centuries. It
was probably in place much earlier (Watson 1997). However ancient it may have been, it was
necessary to periodically reiterate the rules. In 1717 for example, the ground officer of
Glenorchy declared that “no trees be cutt for any use whatsoever without my particular
orders” (GD112/15/16/15) and in 1800 Breadalbane reminded his woodkeeper that he was
the only person with power to cut or give any trees or wood to the tenants
(GD112/16/10/3/13). The records of convictions in breach of these statutes can provide a

rudimentary idea of woodland resource use. The limitations of the documents, for this

purpose, are first considered.
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Table 3-1 Documented aspects of resource use affecting trees in Lochaweside, 1571 — 1912. References are to estate papers available for public

GD112/17/2 pg9
GD112/17/2 pg 18-19
GD112/17/2 pg 38,
GD112/17/2 pg 21a,
GD112/17/2 pg 36,
GD112/17/2 pg 24
GD112/17/2 pg 43
GD112/17/2 pg 65
GD112/17/2 pg 64
GD112/17/2 pg 113-14
GD112/17/4 pg 1-2
GD112/17/4 pg 64a
GD112/17/4 pg 61,
GD112/17/4 pg 81,
GD112/17/4 pg 85
GD112/17/4 pg 122,
GD112/17/4 pg 126
GD112/17/4 pg 194
GD112/17/4 pg 168
GD112/17/4 pg 164
GD112/17/4 pg 197
GD112/17/4 pg 227-8
GD112/17/4 pg 233
GD112/17/6
GD112/17/6 pg 162
GD112/1/549
GD112/17/6

17
18
19
20
21
22
23

25
26
27
28
29
30

31
32
33
34
35

36
37

38

GD112/17/9 pg 24
GD112/17/9 pg 70
GD112/1/11/1/1
GD112/15/16/15
GD112/15/172/14
GD112/17/11 pg 97
GD112/14/13/5/14
GD112/17/11 pg 179
GD112/16/10/2/1
GD112/17/11 pg 270
GD112/16/10/2/2
GD112/16/11/2/32
MSS 993:1-15
GD112/15/363/6
GD112/16/10/6/22
MSS 995:71
GD112/15/429/10
GD112/16/10/2/6
GD112/16/10/2/11
GD112/16/10/2/7
GD112/16/10/2/19
GD112/16/10/2/20
GD112/16/10/2/16
GD112/16/10/2/22-23
GD112/16/10/8/3
GD112/16/10/2/24
GD112/16/10/7/1, 3

39
40
41

42
43
44

45
46

47
48
49
50

51

GD112/16/10/1/14
GD112/16/10/8/12
GD112/16/10/8/28
GD112/16/10/2/41
GD112/16/10/7/16
GD112/16/10/8/16
GD112/16/10/8/19
GD112/16/10/8/37
GD112/16/10/3/2
GD112/16/10/8/39-40
GD112/16/10/3/5
GD112/16/10/3/6
GD112/16/10/3/16
GD112/74/155/2
GD112/16/10/2/30
GD112/74/145/10
GD112/1/809
GD112/74/341/6
GD112/16/10/8/86-87
GD112/16/10/8/82
GD112/11/8/4/19
GD112/16/10/2/31
GD112/16/10/3/15
GD112/16/11/5/9-10
GD112/16/11/5/12
GD112/16/10/2/42
GD112/74/341/25-26

52

53

54
55
56
57
58
59
60
61
62

GD112/74/228 (paper in

bundie of unnumbered items)

GD112/74/228 (paper in

bundle of unnumbered items)

GD112/16/11/5/42-44
GD112/74/229/3
GD112/74/347/3
GD112/10/10/4/31
GD112/16/11/13/3
GD112/16/11/14/10
GD112/16/11/15/15
GD112/16/11/8/13
GD112/16/11/17/6

consultation in the National Archives of Scotland (GD) and manuscripts at the National Library of Scotland, Edinbutgh (MSS).
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For three reasons it is difficult to estimate the rate of cutting wood by tenants for subsistence
purposes, that is for utensils, dwellings and other buildings. Firstly, the records do not provide
information on legitimate woodcutting (that sanctioned by the ground officer) so how
considerable a factor this was is difficult to grasp. The size of the impact was determined by
population size which cannot readily be estimated’. Secondly, the written form of the court
records does not allow any quantitative estimate to be made of the volume of wood being
consumed unlawfully — usually the information supplied is restricted to the name of the farm,
the person’s name and the crime of which they are accused or convicted. The latter is
frequently vague and occasionally precise. For convictions of unlawful wood cutting the
quantities involved wete rarely stated and the species are only given if the crime was deemed
serious. Convictions for ‘common wood’ (all wood but oak, ash, pine and planted trees), were
most frequent. In a few records lists of all trees alleged to have been cut are given. The taxa
mentioned by name are alder, birch, hazel, willow, oak, ash and pine. These presentments
tepeat an appatently formulaic list of taxa and the accuracy with which this portrays the real
proportions of different trees is doubtful. Whether lists indicate simply that all taxa cited were
present and being used or that the accusations were worded as ‘catch alls’ is difficult to say.
Elm, cherry, aspen, rowan and holly are not referred to by name but they may have been
included in ‘common wood’. Thirdly, although the coutts provide a more or less continuous
record of wood use, the relative areas from which material was extracted are not easily gauged,
neither is the resource ever clearly described. It is not possible to say if the woods were ‘forest’
or ‘savanna’. If there were discrete areas of ‘forest’ it would not be possible to locate them

beyond the scale of the farm upon which the trees grew.

3 No reliable data exist for population before the 18% century but at county level Dodgshon (1980) has reckoned
the population of Argyll to have been around 15000 — 20000 in 1300 (as opposed to 45000 in 1755) based on

Cooper (1947) and Flinn (1977).
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Quantification of the frequency and intensity of wood cutting for this period is therefore
impossible, but a tenuous qualitative record can be constructed. On the available evidence, it

is suggested that wood cutting was frequent and species selective.

To illustrate, for five consecutive years from 1616 to 1620 on 55% of recorded Lochaweside
farms at least one tenant was convicted at every sitting of court for which documents are
available (Table 3-2) for cutting wood (and on 73% of farms convictions were made in at least
4 out of 5 years). Although the availability of transcribed barony court records is temporally

patchy, the ones examined do not indicate that this period is unrepresentative.

In the same period 12% of recorded convictions were for oak, pine or ash (Table 3-2). Most
convictions relating to wood cutting were for ‘common wood’ or non-specific destruction of
wood. Even if it is assumed the convictions accurately reflect the crime, whether this 1s an
indication of the success of the laws as a deterrent is uncertain. The motivation for selecting
or avoiding a particular tree species must have been a trade-off between the relative scarcity

and relative utility of that species and the risk or potential penalty associated with cutting it.

This period includes a spell of great political unrest. The barony court records could feasibly
be analysed to give almost completed coverage of the era. Only selected transcriptions were
analysed in this study. Cursory examination of material from the middle 1600s
(GD112/17/6&7) however does not indicate a significant departure from the normal intensity
of trespass on woods on this or other farms. Campbell-Fraser (1936) claimed strict control
over the Glenorchy estates never faltered during the religious and constitutional crisis. Taken
alone, the available evidence indicates that no substantial episodes of felling took place at the
hands of peasants but that low level usage went on more or less incessantly. Contrary to this

picture goes the caveat that, as mentioned above, the trespasses demonstrated by the baron
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court records do not represent the sum of human impact on trees during this period.

3.2.1.2 peeling
This is defined as the peeling of standing wood, as opposed to peeling of cut wood. Cut wood

would usually have been peeled, but since this is a post-harvest treatment it is not considered

to have any important direct ecological effect.

There is some evidence that tenants peeled trees independently of their cutting. For example,
in 1576 it was written that “quhaevir peillis aik within ye lairds bounds sall pey to ye lairde ten
pundis unforgivin” (GD112/17/2 pg 18-19) and in 1595 four tenants were accused for taking
oak, birch, hazel and for “pealing of oak trees”. The forester gave up one tenant for the crime
of peeling the oaks (GD112/17/2 pg 113a). Usually, however, the separation between cutting
and peeling recorded by the courts was rather unclear; in 1592 (GD112/17/2 pg 38) four men
were convicted for “cutting, peilling and distroying of aik and all kynds of wods in ester
Innerinan” (presumably Inverinanbeg — see Figure 3-2). The detail in all these records leaves
some doubt as to when bark was being removed from growing trees and when from cut

timber; both acts, especially if oak, would have counted as serious thefts.

An ethnographic parallel may be useful to give some insight into the use of bark in old
Gaeldom. Stripping the bark from a standing tree, as was the tanner’s preferred method
(McCracken 1971, 79, Clarkson 1974), is generally injurious but there is evidence from Ireland
that domestic barking constituted a sustainable harvest rather than a straightforwardly

destructive exploit. Pre-Norman laws governing the use of wood provided that the wound
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GD112/|GD112/|GD112|GD112/ | SPM2/Y Gp112/ [GD112/17| GD112/17 Gp112/ | CPI1/1
17/2pg | 17/2pg | 117/2 | 17/2pg | .7/2P8 |17/4pg | /apgst, | japg |CRMZ/T/|GDUR/NT/ N gy 0t T/4 P8
pg bg P81 108, 113- Pg| /4pg8L | /4pg |74 o4 |4 pg 164, 168| 17/ P8 | 227, 228
21a 36 |pg24| 64 1 61,64a 85 122,126 pPg pg 5% 197 033
Farm 1592 | 1592 | 1592 | 1594 | 1595 | 1616 | 1616 1617 1618 1618 1619 | 1620
Craigbamorig - 1QFBc 1c 1c 1c 1QPFABCS 1c 1c
Inverinanmore 1Q 3¢ 4c 3c 3c 2c 2c 3¢
Inverinanbeg 4Qc 6QF&c 3F |3c & 3*AB 1c 3c 4c 2c
pother 2Qc 4AB 2Q 2Qc 4c 3¢ 4c 4c
Upper Femoch 2Qc 2BA 1c 1c 0 4c 3c 1Qc
Collaig 0 5+Q 4c 3¢ 0 0 3c | 5¢ & I*F
Auchnamaddie 2B 0 0 0 0 0 1c 0
Auchenna 0 1*QBc 1c 2c 1c 0 3c 4c
Annat - - - - -
Sonachan 0 0 0 0 0 4c 0
Drissag 2. 4Bc 0 1Q  |4QPFABCS| 1B 2¢ Ic
Letters 1*Qc 1*c 2*Q 2Qc 2QBCc 0 3c 2c 4QPFABCS 3c 3c
10/05/92 | 30/11/92 | 5/1592 | 25/04/94 | 13/1/1595 | 25/04/16 | 29/07/16 04/08/17 24/06/18 248:25/09/18 | 25/06/19 | 13/07/20

Table 3-2 Wood use on Lochaweside 1592 — 1620 as shown by court records of the Baliery of Disher and Toyer. Q — oak F — ash B — birch C — hazel
A — alder S — sauch (willow) ¢ — common wood/non specific wood. Figures refer to the number of people convicted or * number of trees cut. Where
no figures given no quantitative information is available.




created by peeling must be covered over with a mixture of smooth clay, cow dung and new
milk to aid the tree’s healing response and possibly to prevent microbial attack (Kelly 1988,
Moriarty 1997). According to Fraser Darling (1955, 170), as recently as the nineteenth century,
shepherds on one west highland estate were paid in part in birch bark, which they were

allowed to peel from the trees on their beats, in order to sell to sailcloth tanners.

Although not proven, it is likely that barking of standing trees was a commonplace
occurrence. The charter for Campbell of Glenorchy’s Lochaweside lands made in 1432
(MacPhail 1934, 199-201) includes rights of fruninis (frunium = batk powder for leather tanning:
Baxter and Johnson 1934) implying that tanning was part of the local economy, although the

scale of this is unknown.

3.2.1.3 burning
The court records show that muirburn was strictly forbidden in close proximity to townships,

among other reasons, because it was injurious to trees. A statute to this effect, in accordance
with an act of parliament, was made in 1615 (GD112/17/4 pg. 1) mentioning the preservation
of young wood, which could be destroyed by burning grassland and heath, as a special
concern. This legislation was reiterated in 1702 by the Court of Glenorchy (GD112/17/9 pg.
70). It was explicit about the harm that muirburn did being “to the great damage of our forests
and to the destruction of our woods both firr and other timber old and young”. In the
intervening petiod convictions for muirburn were common. It is clear then that muirburn was
perceived as a practice conflicting with trees but descriptions of actual damage are

uncommon. The following from a Perthshire court in 1595 shows that extensive stands could

be affected:

Jobn McAlaster persewst for raising mureburne this instant year in the land of Mochastyor and hes burnt ane
quarter myle of aik thairin.
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In 1635 a conviction at the court of Lochaw specifically referred to the burning of green wood
(GD112/17/6 pg. 162). This was unusual. Accusations were more normally recorded for
cutting green wood, non specific destruction of wood or muirburn and the records shed little
light on the use of wood as fuel. There is no basis for deciding if this ‘burning green wood’
refers to setting of fires in woodland (which then damaged some trees) or if the burning took
place post-cutting. If the latter it hints that using deadwood as fuel may sometimes have been
a legal right of medieval tenants in the highlands as it was elsewhere. Charters of David I
regularly grant rights to the collection of deadwood (Batrow 1999). One lease made in 1571 of
farms in upper Glenorchy granted the tenant the liberty of ‘having and using a saw for sawing
fallin and fallit tymmer of the growth and without crop’ but to ‘cut of the root any grein
tymmer with laif and grein crop’ was a breach for which the lease could be annulled (Innes
1854, 144). In places where gleaning of deadwood for fuel was allowed, interpretations of

what was green and what was dead were often contended (Bushaway 1981).

3.2.14 planting
The earliest suggestion of planting is from 1615 (GD112/17/4 pg 1a) when it was decreed

that all tenants should plant trees on their holdings, reflecting earlier parliamentary legislation.
Instructions were very clear, each tenant and tacksman was to plant six young trees in every
year of their occupancy and every cottar (householder), three. The species to be planted were
ash, oak, and plane (sycamore). The spatial arrangement of these plantings is more difficult to
discern. It was stipulated that the trees were to be ‘set’ in the tenants’ kailyards but how large
kailyards were at the time is difficult to know. Moreover tenants were continually accused by
the courts of not having proper kailyards (and head dykes) or for not fencing them
sufficiently. It seems likely that the kailyards were being used as nurseries for trees which
would be later ‘taken up again’ and transplanted to the most “comodious pairtis of yair saidis

occupationes’.
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Following the ruling tenants were sometimes held up for ‘not setting of treis’ but, if the
absence of this accusation can be taken to mean that planting had occurred as ordered,
appreciable (not huge) numbers of trees must have been planted around settlements in the 17*
century. Since the courts also forbade tenants to cut any planted wood for domestic purposes

it seems that it was intended as a long term timber resource for the landowner.

3.2.1.5 herbivory
The primary evidence for herbivory in this period is only qualitative and allows no

reconstruction of the proportions of different species or of total pressure to be made.

In the sixteenth and seventeenth centuries ‘haulding of goats’ appears to have been very
common although against the ‘lairdis actis’. In 1592, for example, all of Glenorchy’s tenants
on Loch Awe were pursued for goat keeping (GD112/17/2 pg. 21a). It is probable that the
reason to outlaw goat keeping was the damage the animals did trees by peeling and browsing.
How large the herds were and how much damage they actually did is uncertain. In the
highlands generally, goats were perhaps the most numerous animal kept by peasants, or at
least as numerous as sheep and cows (Skene 1880, Smout 1997, Smout and Watson 1997).
Local goat placenames including Coille nan Gobhar (a poorly defined area of woodland along
Lochawe between Inverinan and Lower Fernoch NN0018) and Blarghour on the southern
side of the loch (NM997135) suggest this custom extends back into antiquity, though there are
a similar number of cow placenames like Bovuy (NN115225) and Kylag (Collaig)

(NN018207).

Before this pigs seem to have been similarly discouraged. In 1592 (GD112/17/2 pg 40a):
“the haill cottairs and puir folkis of ye cuntraye compleins upone ye honest men in ye cuntraye
for haulding of swyne qlk is to yr greit hurt and wrak”. For swyne, pethaps we should read the

“gaunt long-legged, semi-domesticated swine with very long snouts, a ruff of coarse bristles
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round the neck, and a pronounced ridge of coarse bristles along the spine”, which according
to Perry (1978) stll ran wild on the moors and invaded highland potato and comn fields many
generations after the extinction of wild-type boar. But pigs do not crop up in the records after
the end of the 16™ century. The possibility that woods in the study area have been pannaged
since this time seems remote. This is corroborated by eighteenth century reports of a regional

aversion to pork:

“The deep rooted prejudice against swine’s flesh is now removed: most of the farmers rear
some of that species, which, not 30 years ago they held in the utmost detestation” (OSAS

1791 - 99, v6, 177).

“Highlanders until recently prejudiced against pork, though according to Adomnan in the 6"

century it was an important food of their forefathers” (Smith 1798, 267).

Why this was is unclear but a possibility is a long folk memory of ferocious wild boar. The
parish of Muckairn is supposed to be named from the Gaelic for ‘the wild hog dens’. Wallace
(1899) refers to a possible reverence for the boat, citing finds of tusks and bones on many
crannogs and the discovery of, supposedly precious, pig bones and teeth in an urn in the
tumulus at Beregonium near Benderloch. A boar is famously carved into a slab at the

Dalriadic ‘capital’ of Dunadd (Lane and Campbell 2000).

The data-set is not a strong source of information on cattle or sheep, at least not in respect to
trees and woods, presumably because they were not perceived as troublesome like goats and
pigs. As well as raising black cattle, the area has seen droving throughout recorded history
(Haldane 1952), with the heaviest traffic between 1500 and 1850. A drove inn at Kilchrenan

(MacKay 1975) marks a stage on the important route through Glen Nant to the Taychreggan
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— Port Sonachan (Figure 2-1) ferry where cattle from the west and north crossed Loch Awe

before continuing to trysts in the east.

3.2.1.6 cutting other vegetation

The exploitation of non-timber woodland produce is pootly recorded but documents were
selected primarily for their relevance to trees. There is an expectation that cutting of hay from
clearings and open woodland was normal (Quelch 2001, 2004). The use of non-arboreal
woodland vegetation such as ferns for thatching etc. (see Rymer 1977), herbs and grass for
fodder and especially shrubs, thorns and tree twigs for kindling or faggots for bread ovens
(Kirby 1997) may have had an appreciable influence on individual woods. A small wood might
represent the only source of certain necessary plants for the local population. Cutting of
broom may have been forbidden on Glenorchy lands (O’Dell and Walton 1962, 93) and in
1615 (GD112/17/4) it was ruled that no person “cut na kynd breir nor thorne but in the

»%. Why this was done is not stated but it may have been meant as a

waxing of ye moon yeirlie
control allowing biomass to accrue to ensure adequate supplies for kindling fires and making
fences. Bramble requires a relatively long petiod without disturbance to build up a dense stand
within woodland (Jones 1959). An alternative explanation is that thorns were valued, more
than might be expected today, as browse. Spray (1981) considers that the availability of fresh
browse (including blackthotn, hawthorn, brambles, whins and roses, as well as the more
obviously palatable woody species) in 18" century Scotland was more than peripheral to the

value of upland farms. A further alternative is that preservation of thomny scrub was

encouraged to promote establishment of timber trees in a largely unenclosed pastoral

landscape (cf. Vera 2000).

* This may relate to some archaic belief about the relationship between the phases of the moon and plant growth.
Evelyn still heeded an ancient maxim that felling and planting of trees was propitious when the moon was on the
wane and wax respectively (Evelyn 1664). This stemmed from the notion that wood became moister when the
moon was waxing and therefore timber cut at this time would be more prone to decay. Perhaps it was thought
that thorn scrub cut under a waning moon would then also recede. There is a large amount of Gaelic folklore

associated with brambles in the highlands (M. Bennett 1994).
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3.2.1.7 enclosing (of trees)
Enclosure of fields in Scotland, and particularly the highlands, was uncommon before the 18%

century (Graham 1899, Smout and Fenton 1965, Dodgshon 1981, 262). It might thetefore be
assumed that woodland enclosure was also uncommon (e.g. Donaldson 1987, 242).
Nineteenth century forestry manuals tend to support this, saying that it was a recent
innovation (Monteath 1824, Brown 1861). This may be true in the general highland scheme of
improvements but there is evidence to suggest that some woodland was being enclosed much
eatlier on lands under Campbell of Glenorchy (later Eatls of Breadalbane) (Watson 1997).

Though none relates explicitly to Loch Awe it is worth considering briefly here.

Four convictions for destroying and burning park dykes were made in 1616 by the court of
Glenfalloch (GD112/17/4 pg. 102a). The corollaries of this are that at least some woods were
fenced in 1616 and that they were fenced in flammable material — possibly peat but more
likely wood. Wood fences, as well as leaving no archaeological trace, are inexpensive relative to
stone walls and therefore might be expected to leave little documentary trace — except on the
rare occasions when they were vandalised. Early wood contracts indicate that provisions were
already being made to protect regeneration after cutting. In 1718 oakwoods on easter and
wester Barrs (‘the Two Barrs’) and Glenoe (Lochetiveside) were sold by Breadalbane to
William Campbell of Glenfalloch teserving the ctoppings (or possibly crosslings ot croplings) of
the peeled oak timber (presumably the crown branches of no timber value - whitewood) for the
purpose of “fenching and parking” the woods (GD112/16/11/2/14). A transfer of land in
1663 refers to “firr woods, bushes and patks on lands of Murlaganbeg and Daldravaige,
planted and parked by deceased Sit Duncan Campbell of Glenurchy” (GD112/16/11/2/5). A
letter written in 1721 by his descendant, Sir John of Glenorchy, claims that, “tho’ the country
was then full of wood [Sit Duncan] had every know f[hillock] fenced as you may see the
foundations yet” (GD112/ 16/10/1/2-3). He died in 1631 so enclosure of woodland must not

have been unusual in the eatly 17th century and it is plausible that such emparkments were
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managed by a coppicing-like system. Sit Duncan (also known as Black Duncan of the Cowl
and Duncan of the Seven Castles) has been regarded as a pioneer of woodland management
(e.g- Millman 1975) and although he attained iconic status to his descendants (Stewart 1997)
there is no reason to suspect that his achievements with respect to woodland management

have been seriously exaggerated.

3.2.2 Accounts of ecologically relevant actions: 1700 — 1900

Several commercial sales of woods on Lochaweside were made after 1700. Contracts relating
to these give a framework for the recent woodland history of the study area. Along with a
large amount of correspondence and other paperwork linked to the sales, and reports on the
condition and management of woods between harvests, they form the basis for describing the
main episodes of woodland treatment since 1700. The type of data contained in these sources
on cutting, enclosure, reservation, thinning, weeding etc. are detailed enough that they could
be synthesised and portrayed as a coherent identifiable woodland management regime. This
approach, also evaluating the idealised information of contemporary forestry and
improvement manuals, has been used to describe a generalised 18" and 19" century highland
tanbark ‘coppicing regime’ (Edlin 1955, Hartis ¢ a/. 2003, Stewart 2003b) which developed for
a short time in response to particular economic conditions. Lindsay’s critical analyses (Lindsay
1975a, 1975¢c, 1977b) provide an accurate picture of how woodland in the study area was

managed commercially in this period and no further synthesis is required.

However it may sometimes be illusory to petceive woodland management as a ‘tradition’ or as
a prescribed set of operations predictably and repeatedly played out on a tight time schedule.
This may be appropriate where evidence shows that coppice management has survived on
single sites fairly unchanged for many centuries. Here, where evidence of such long term

strategies is inconclusive, and coppicing was, arguably (3.3 & 3.4.1), a transient episode in the
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life of the woods, it is less appropriate. The well documented phase of coppicing was brought
about through financial expedience and, to a lesser extent, the predilections of the individual
landowners, under conditions of economic and social change. Accordingly methods were
altered and adapted significantly during the period when those conditions applied, either by
the controlling individuals or by external factors. Fixed rotations and recommended styles of
harvesting were prone to impingements from the wotld outside woodland management, like

the Jacobite Rising, failure to sell woods at the desited price and conflicting land uses.

Furthermore, chronosequences of estate papets pertaining to particular woods often reveal
departure in practice (Lindsay 1975c, Stewart 2003b) from what are acceptable accounts of the
general trends. For these reasons, here the reductive approach, with separate accounts of the
various different operations involved in the regime, is retained. Though this may be seen as
artificial, it is useful for the purposes of the present investigation because it allows clarity in

assessing potential stand-scale ecological effects.

The sections below refer chiefly to operations at woods on the Earl of Breadalbane’s
Lochaweside farms in the parish of Kilchrenan and Dalavich (Annate, Achnamaddie,
Achachena, Invetinanmore, Inverinanbeg, Lower Fernoch, Upper Fernoch, Collaig and
Craigbamorig) and Letters (Lettermore and Letterbeg or Coille Leitire) in the parish of
Ardchattan and Muckairn (collectively ‘the woods’ in the following accounts — locations of
these sites are given in Table 2-1). For these woods there is a valuable sequence of documents

indicating continuous management for a period of almost 200 years.

3.2.2.1 cutting wood

3.2.2.11 Cutting of woods within specified bounds through commesrcial sale.
The woods were cut 6 times between 1716 and 1860. Generally, the bulk of the harvested

portion was between 20 and 40 years in age, and more or less even aged at the farm scale. On
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some occasions a small number of trees were reserved in order to grow into timber. This

aspect of management is dealt with under 3.2.2.9.

The first documented cutting was of “all and haill the oaken woods and trees” in the woods
(with the exception of any trees less than about 12 years old in Letters (Coille Leitire)), agreed
in 1716 by a contract between Breadalbane and James Fisher, an Inveraray merchant
(GD112/16/11/1/1). Trees other than oak were not mentioned in the contract and
presumably, if any grew, were not part of the bargain. No estimate of the woods survives from
this time and the contract does not specify areas of woodland (or numbers of trees) on, or the
amount of money to be paid apportionable to, each farm. Unfortunately therefore it is not
possible to gauge directly the quantity of wood cut at this time or to determine the relative
amounts of wood growing in separate stands. Neither can the age or size of the material be
ascertained because the contract does not mention the destination or intended purpose of the
wood after it was cut. The tack granted Fisher the rights to cut, peel, square and work timber
and dry and preserve the bark (which was included in the bargain) on site and bound him to
give, free of charge, “forty couples of timber” to any person nominated by the landowner for
use on Lochaweside farms. Although it is not clear how often these nominations (presumably
mediated by the ground officer as was customary for domestic timber demands — see 3.2.1.1)
were expected to occur, this suggests that there was at least some sizeable timber (of up to

about 50 years’ growth - see 3.3.1).

The woods specified were to be cut within a space of six years. That the woods were cut as
planned is demonstrated by a report made in 1728 by James Campbell, the earl’s factor,
(GD112/16/10/2/1) which states their ages as ranging from seven to eleven years old. Under
the contract, the produce of one farm had to be cut in its entirety before operations on the
next farm commenced. The woodcutters were therefore bound to move over the land only

once, rather than selectively felling and revisiting sites to collect any increase. Such a system
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was prudent in avoiding ‘high-grading’ of the resource and damage to regeneration but it may
have been implemented as much for logistical reasons. The presence of teams of resident (the
contract gave the buyer of the woods the power to erect houses and bark lodges within the
woods) woodcutters would have been a considerable imposition on the running of a farm and
may have been a drain on some of its resources (for example grazing of horses and cutting of
vegetation for thatching buildings). It would therefore have been desirable to minimise the
length of time when each farm was being disturbed by operations (otherwise tenants may have

requited compensation by lowering rent or payment of damages).

In 1744 (GD112/16/10/2/2) the estate factor reported that the woods were 26 years old and
that they would be ready for cutting in the summer of 1746. The report proposed to employ
‘people of judgement and skill in woods’ to come and make a valuation of the woods in
summer 1745 so they could be set up for sale in time for cutting. In fact nothing happened
until 1750 regarding woods on the estate, presumably because of Culloden and the events

immediately before and after.

At least two surveys were made around this time in order to value the woods in preparation
for their sale, now several years overdue. In 1750 John Fisher, a local merchant, and John
Satterthwaite, a woodman from Kendal, were paid for making an estimation
(GD112/15/332/8-13). The English valuator spent 38 days on the inventory. Unfortunately
neither of the estimates, which must have been supetbly detailed, and would have supplied
valuable baseline information on the state of the woods on the eve of the iron smelting period

(below), appears to have been preserved.

The woods (appatently all species: “all the woods and underwoods”) were eventually cut
between 1753 and 1763 in order to be converted into charcoal as iron smelting fuel for the

Lorn Furnace, a subsidiary of the Newland Company in North Lancashire (MSS 993: 8-15 and
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see Lindsay 19752), which was being established at Bonawe by the village of Taynuilt (see
Figure 2-1)(when negotiations for this contract began is uncertain but John Satterthwaite,
employed to value the woods in 1750, was connected with the Lancashire operation). Another
cutting of the same stands was contracted to be made between 1776 and 1786 and a third fall
between 1800 and 1810. In each case the woods collectively were to be divided into ten equal
‘haggs’ one of which was to be cut and manufactured on site into charcoal after peeling each
year. This ten year allowance included wood on Lochetiveside as well as Lochaweside. After
the second of these three cuttings had been completed in 1786 2 Chamberlain’s report on the
woods (GD112/16/10/2/11) reveals the extent involved. 1850 acres (1270 on Lochaweside)
were under contract to the company, so an area of approximately 150 acres (61 ha if Imperial
acres, 48 ha if Scotch actes) per year was being cut. The area figures were based on another
survey made in 1753 (which also does not appear to have been preserved). It is reasonable to
assume that the contracts with the Lorn Furnace Company dealt with the same stands which
wete cut by James Fisher in 1716-22. This first contract allowed six years for cutting of the

woods and these comprised 68% of the area contracted in 1753 to be cut within ten years.

A large number of documents pertaining to the next cutting, scheduled to occur between 1800
and 1810, survive (e.g. GD112/16/10/7/1-21, GD112/16/10/8/1-89). The upshot of the
correspondence is that the owner was finding the fifty year old contract with the Lot
Furnace Company, which bound him to cut, peel and enclose the woods, manufacture the
charcoal and deliver it on set dates and at a fixed price, troublesome (only for the first of the
three cuttings were the furnace company originally intended to be the cutters and
manufacturers of the woods). The price of both timber and tanbark was at the time high
because of elevated demand during the Napoleonic wats. Since the contract woods contained
some valuable oak timber (see 3.2.2.9) and good bark on the coalable wood, he wished to

capitalise by trading on this advantage while still fulfilling his obligation to supply charcoal to
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the Lorn Furnace Company. (From the estimate made in 1799, about half the gross value of
the woods came from bark and timber and half from charcoal (GD112/16/10/8/12), but
whereas the contract meant that charcoal was sold at a fixed prce, fluctuations in the bark
market could make it the chief component of the revenue. The costs of manufacturing and
other overheads on both bark (~45% of value) and charcoal (~33% of value) were great and
charcoal production was by far the most expensive part of the iron smelting process (Crumrin
1994)). Accordingly Breadalbane and his agents sought a third party to buy the woods who
would be bound by the contract of this sale to petform the charcoal production and delivery.
Howevet, the bargain was not as attractive as they had believed and the sale dragged on with
numerous adjournments. A public auction in 1800 failed to dispose of the woods because the
starting price was too high. Subsequently a number of private offers were made but declined

by the seller on the grounds of being too low.

Between 1799 and 1801 at least four independent estimates were made in an attempt to
ascertain the true value of the woods (GD112/16/10/8/12, GD112/16/10/2/41,
GD112/16/10/8/51-52). Such inventories were no mean undertaking, requiring a
professional valuator to spend several weeks, with ladder and rods, making detailed
measurements and calculations of timber, underwood and bark. The affair ended with a deal
being struck in 1801 with the Lorn Furnace Company (which was now otherwise entitled to
demand delivery of its charcoal), whereby it bought the woods including bark (which was not
in the original contract) and cut and coaled them with Breadalbane paying the wages and costs
of tools and materials (GD112/74/257/1-5). Contrary to the original contract a similar
arrangement had been made for the second cutting between 1776 and 1786
(GD112/16/10/6/22) and Lochend (chamberlain at the time) had already negotiated with the

company in 1796 (MSS 993:10, 16, 27) and advised the earl in 1797 that this was the best

policy for the third cutting (GD112/16/10/7/6).
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Next in the historical sequence of hatvesting the woods, was a fall which began in 1827. This
information is detived from wood reports of that year and 1829 (GD112/74/228) which do
not name the buyer. Oblique references suggest it was not the Lomn Furnace. In 1832
Breadalbane’s agents attempted to enlarge the portfolio of commercially viable woods on
Lochaweside by selling a patcel of oakwood on the farm of Drimdarroch
(GD112/16/11/5/44) which had formerly belonged to the Duke of Argyll and been leased to
another iron company (see 3.2.2.14). A public auction failed to produce a buyer but a letter
from the factor to the eatl explaining the situation indicates that “one of the partners of the
company who bought the other Lochaweside woods, and the agent of the Lorn Furnace
Company” appeared (GD112/16/11/5/42). The unnamed company was probably a
pyroligneous acid plant’® which operated for a brief spell near Portsonachan in the mid-
nineteenth century. The woodkeeper in 1843 alludes to potential dealings with it when

discussing the most profitable way of manufacturing the woods (GD112/74/229/3).

In the same report (1843) the ages when the vatious parcels of wood would next be ready for
sale are given, indicating that the oldest coppices (those last cut in 1827) could be commenced
around 1850. By this stage documentation of Breadalbane’s woods in the Argyllshire part of
his estate is thin — plantation forestry, mostly on the Perthshire estate, now superseded the
management of semi-natural woods in its importance to the estate’s income (Stewart 1997). A
brief report of 1851 from the ‘Overseer General’ of the estate does however recommend that
all the Lochaweside woods be cut (GD112/74/347/3). Ten years later a recommendation to
thin the ‘young coppice’ at Fernoch was made and other woods on Lochaweside were still in

the process of being cut by the Lo Furnace Company (GD112/10/10/4/31), so it can be

5 This enterprise is briefly mentioned in Lewis’s Topographical Dictionary (1846) and in the Statistical Account
of 1845 in which it was said to be connected with an establishment at Camlachie near Glasgow. Unfortunately no
further information about its dealings has been found and none seems to have survived in Argyll at least
(Murdoch MacDonald pers. comm.). The site of the ‘vinegar factory’ is still known locally (Mary McGngor pers.
comm.).
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deduced that the woods were cut a sixth time in the 1850s. The records hold no evidence for
the woods ever being cut again as a commercial crop though it cannot be ruled out. Demands
for underwood and tanbark were waning (Lindsay 1975a) and the Lom Furnace was officially
blown out in 1876, though according to Macdonald (1966) it continued to smelt and tan for

another 20 years.

32212 Cutting wood for non-commercial putrposes.
In this period of well documented industrial harvesting, evidence of tenant wood use is

partially eclipsed but there are sufficient clues to indicate that domestic needs were well
attended to. The court books, useful for the previous period, become in the 18" century
increasingly full of legal disputes about things other than wood (GD112/17/11) but a
fundamental change in the position of tenants in relation to the resource was made sometime
around 1720 (GD112/17/11 pp. 2, 97, 179) when they became bound to pay cash for their
wood. The social causes and consequences of this shift are a subject for discussion by
historians. A basic analysis is that the laird needed to become owner of all wood on his lands,
rather than merely regulator or steward of a communal resource, in order to dispose of it
wholesale. Contracts of sale before «.1720° comprehend only the ‘oaken woods and trees’ (a
precise legal term designed to exclude other species, not akin to the modern descriptive term
‘oakwood’ used to embrace many species) which had of old been reserved to the laird
(3.2.1.1). After 1720, while oak might still be sold off separately (e.g. GD112/16/11/1/20)
contracts made in 1723 and 1753’ (above) apparently comprised all species on certain

specified lands. Non oak timber was reserved for the tenantry (see below) by excluding some

6 1642, for oak at Succoth, Glenorchy: GD112/1/549, 1669, for oak at Barrs (or ‘the Two Barts’), Lochetiveside:
GD112/16/11/2/6, 1716, for oak on Lochaweside (see text): GD112/16/11/1/1, 1718, for oak at Barrs on
Lochetiveside and Glenoe: GD112/16/11/2/14, 1718, for oak on Innis Chonain, Loch Awe:
GD112/16/11/1/2

71723, for firr and oak in the Barony of Glenorchy but also “birtch, aller, ash, oak, rowan-tree and sally” on
certain farms including Barrs, Lochetiveside: GDI112/11/1/17, 1753, for “all the woods and underwoods” on
farms on Lochaweside and Lochetiveside (see text): MSS 993:8-15.
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parcels of wood from contracts rather than by excluding some species from the parcels sold

(although a partial offtake of birch etc. from these appears to have been permitted).

Wood for domestic use was now supplied from one of three main sources: from stands which
had been reserved altogether from commercial sale; reserved trees in commercially managed
woods (see 3.2.2.9) for occasional big timbers like roof couples and mill axles; from thinnings
and weedings of the same woods for stobs, stakes and cabers (see 3.2.2.11, 3.2.2.12). For
instance, the contract of 1753 with the Lo Furnace Company excepted “all the woods and
timber of whatever kind, lying growing or being, or that may grow™” on the island of Innis
Chonain, on the farm of Upper Sonachan (above the south shore of Loch Awe) and in
‘Gleninnerinanmore’ (MSS 993:8-15). In 1800 an application to buy ‘a bush of oak’ (this seems
to refer to a close set patch of immature stems, probably of coppice growth, rather than a
single plant) on Upper Sonachan was made by the tenant of Ardvrecknish (a neighbouring
farm) proposing to build a new byre (GD112/16/10/8/15). Fifty years after the furnace
contract began, the reserved woods of Gleninnerinanmore are shown as a riverside area of
“blackwood [wood of species other than oak] reserved for the tenants” on a pen and ink
sketch of the woodlands of Inverinanmore, perhaps amounting to Y4 of the total extent of

wood on that farm (GD112/1/809).

On Lochaweside there appears to have been a sufficiency of wood for domestic purposes and,
despite the tenants having to pay for it, the only thefts reported during this period were
‘trifling’ (GD112/16/10/2/42). On other patts of the estate nearby in Glenorchy, however,
the people were said to be pootly served with timber and trespasses were both more common
and more serious (GD112/16/10/8/82). Here in 1798 the earl encouraged MacPherson, his

woodkeeper, to search the pools of streams and rivers for logs and extract oak trees from
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bogs to provide tenants with their building timbers (GD112/16/10/8/9). The latter technique

had recently provided two farmers with all the cabers needed for new houses.

The old system of permission and oversight (3.2.1.1) by which tenants physically got their
wood was still essentially the same: wood was to be cut, according to Breadalbane’s
instructions, only between the 1st of October and the 30th March and care was to be taken to
ensure that damage to fences around commercial woods was avoided (GD112/16/10/3/6,
GD112/16/10/8/3). According to MacPherson the system was still problematic in the 1790s
because tenants were apt to cut wood impropetly so that young growth was prevented. It is
ptobable that he was referring to the highland custom of cutting stools high, decried by
progressive managers of woods as the widespread cause of degenerate stands in which stools
were unproductive in bark and wood, under unnecessary mechanical stress and hence prone
to decay, able to support few stems and wugly (Monteath 1824, 130 e seq.,
GD112/14/13/5/14, GD112/16/10/2/20, GD112/74/155/2). Stems cut close to ground
level give rise to new shoots from beneath the soil surface which can develop their own roots
adventitiously and are generally more vigorous (Jones 1959). Eighteenth century foresters and
woodkeepers imply that people cut stools high simply out of churlishness but cutting stools at
knee or waist height would not have been done for ergonomic reasons. It is possible that the
practice was the vestige of some adaptive compromise to raising animals and trees on the
same land. Nineteenth century woodkeepers made no complaint about high stools though and
it seems that the tighter control over the mode of cutting recommended by MacPherson had
been seized, particulatly in conjunction with the innovations of weeding and thinning
(3.2.2.11, 3.2.2.12). Alexander Campbell’s (a successor of MacPherson) declaration in 1827
(GD112/74/228) that setving the tenants with ‘sickly trees and blackwood’ for cabers was

beneficial to overall yield was typical of 19" century woodkeepers’ reports, although often
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these simply paraphrase the eatl’s instructions and may owe something to obsequiousness as

well as to the real condition of the woods.

3.2.2.2 peeling
Although the production of bark was integral to them, the contracts described above are not

considered to represent episodes of ‘peeling’ as an ecological factor because it was a post-
harvest treatment. The exception to this is if, as Monteath (1824, 125) suggested had been the
custom, standing stems were sometimes pre-peeled two or three feet above ground in order to
reduce wastage of bark when the stems were axed. This could result in ripping of the bark

from the root thus damaging the stool.

The need to peel wood on site before it could be catried away may have had indirect effects.
Because peeling of oak should ideally have been done between eatly May and mid July, there
was some utrgency to complete the work inside this space of time. If barren wood was cut
after the oak, this operation, as well as stacking of wood on or near newly cut stools, could
cause damage to the lammas shoots of the oak (Monteath 1824, 146). These could grow 4-6
feet in the first year and often determined the prosperity of the wood (Monteath 1824, 374).
In fact any kind of disturbance to oak stools after cutting should have been avoided. Monteath
regarded this as a serious problem blaming ill-timed cutting of blackwood for the poor
condition of many coppices. He stressed that if possible blackwood ought to be cut, peeled

and carried away before work on the oak commenced.

This appears to have been the case for the eatlier cuttings on Lochaweside. Contracts with the
Lorn Furnace Company allowed year-round access in order to cut and manufacture (make
charcoal), and articles of sale drawn up in 1751 (GD112/16/11/2/32) allowed the period

between 1st September and 15th April for the production of charcoal from ‘winter timber’
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(ie. blackwood). At the height of demand for bark in 1800, however, the urgency to complete
cutting during the summer may have been greater. In correspondence between Breadalbane’s
factor and Edinburgh agent which discussed timing of the impending operations, it was said
that “cutting is always begun when the sap begins to circulate and as no tree can be barked
after the worm month it is only wood not to be barked that they [the Lorn Furnace Company]
can begin to cut in winter and now that birch bark has become valuable there is very little
wood that can be cut in winter without loss” (GD112/16/10/8/ 16). The documents are

otherwise silent on the fate of bark of species other than oak.

3.2.2.3 burning

An isolated mention of burning as a woodland management tool is given in 1726
(GD1121/14/13/5/14, and see Watson 1997) when Breadalbane answered one of his
Chamberlain’s reports on cutting and enclosing oakwoods by saying that the best policy was
to set ground fires in enclosures before cutting oak scroggs (read stools®). He believed that this
made the scroggs easier to cut and that by burning the “rough coarse bottom of the oak ... the
young oak comes soon and clean up”. Apart from this paper there is no written evidence that
fire was normally used in enclosed woodland in this way. Added to the letter, presumably by
its recipient, are words to the effect that the woodkeeper had been ordered to set fire to all the
enclosures. Although this document relates to sites in Perthshire, Breadalbane remarked that
he had seen the results of burning oak in Glenorchy, suggesting it had been used in Argyll in
the past as a management technique. While there is no reason to doubt the evidence, it is odd
that not even the slightest allusion to this practice was seen in any other papers surveyed

(these include a large body of documents generated by the Breadalbane family’s dealings with

8 Scrogg is a Scots word which may be loosely synonymous with ‘coppice’ (or the range of meanings that word
has come to represent). However, ‘scroggs’ can mean scrubland, stunted, crooked or bushy trees of low value, as

well as bushes or underwood (as distinct from timber) as a commodity (Craigie 1937). In its most usual context,
in the estate papers surveyed, a scrogg seems to refer to one of the high-cut stools, resembling low pollards,
which were apparently common in the highlands until the 19 century.
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the Lotn Furnace Company between 1753 and about 1850 which mostly relate to the cutting
of large amounts of oak, a small number of contracts for oakwood cutting in Glenorchy and
Lochaweside before 1726 and eighteenth and nineteenth century wood reports which deal
specifically with woodland management). Furthermore Robert Monteath’s detailed guidelines
for oak wood management (Monteath 1824) make no mention of the use of fire; had the
practice been at all established one would expect a comment on its efficacy even if he did not
recommend it. Another piece of evidence that fire is a forgotten aspect of Scottish deciduous
woodland management comes from Ure’s (1794) General view of the agriculture in the county of
Dumbartonshire which reports that it was the custom “to burn over the [oak] stumps thus
obtaining a manurial effect”. A mature oak bole will not be affected by a light ground fire but
burning the aerial parts of seedlings and saplings causes them to send up vigorous shoots from

ground level (Jones 1959).

3.2.2.4 planting
Planting either into existing woodland ot onto unwooded hillsides is the suspected origin of

many of today’s upland oakwoods (Jones 1959). It is therefore very desirable to know if this

has been a significant factor in respect of the study area.

The Eatls of Breadalbane were reknowned tree planters. A Society of Arts gold medal was
awarded to the 4% Earl in 1805 for his silvicultural activities (but for conifers not oak —
Hudson 1954). Their estate papers abound with references to planting such as nursery
accounts, orders and receipts for seeds and seedlings and work carried out, but these mostly
relate to the grounds and home farms around the Perthshire seat, not to the Argyll part of the
estate (e.g. GD112/74/413,418,423). There is more patchy evidence of tree planting here,

both of vacancies within existing woodland and afforestation of open ground.
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In 1792 Breadalbane instructed MacPherson, his woodkeepert, to comment on the state of
woods with particular attention to those areas in which ‘natural growth” or planting ought to
be encouraged (GD112/16/10/1/6). The ensuing reports (GD112/16/ 10/2/20,22,23) show
that oak was growing on unenclosed land on Notth Lochaweside: “a deal of scroggs and
brush of oaks are growing naturally, which if enclosed, trimmed and preserved would soon
become valuable”. Similar comments had been made considerably earlier — according to a
report made in 1728 there were some “sprouts of young oak and a great number of old
scroggs of oak” growing on the Muir of Bearachan (part of the farm of Lower Fernoch).
MacPherson did recommend substantial numbers of larch and pine to be planted into wood
enclosures on many farms in Glenorchy but none on Lochaweside where it seems stocking
and regeneration of the managed woods was sufficient. In draft articles of sale for the
Lochaweside woods made in 1800 (GD112/16/10/8/34) relating to the intended sale of
woods under contract to the Lorn Furnace Company, the presence of planted woods on the
estate is acknowledged but only to exclude them from the sale. In 1808 (GD112/16/10/2/31)
Mclntyre (Lochaweside woodkeeper) expressed a desire to plant conifers at the miller’s croft
on Collaig. He said it would be beautiful and useful there and offset the lack of conifers in this

part of the estate. No record verifies this planting.

In 1818 (GD112/16/11/5/12, GD112/16/10/2/42) vacancies within wood enclosures on

some Glenorchy farms (Strone, Invetlochy, Brackly, and Kinchrackine) were “fitted up the

? Natural wood is a term which was in common usage in the 18% and 19% centuries. It is not to be confused with
natural woodland with its modem ecological resonances (Rackham 1986a, Peterken 1996). Lindsay (1975¢) notes
that because the “self-sown deciduous woodland of Scotland was coppiced to such an extent” the terms coppice
and natural wood were used interchangeably. Natural wood was synonymous with mppice but this is not because
coppice woods were generally natural in origin (self-sown) but because the mode of production of the wood crop
was natural (as opposed to the crop which was raised each time from seed or from transplants — an approach to
wood production which was growing in popularity at this time). This point is illustrated by Monteath’s
instructions on how to create a “natural oak wood” (a coppice) by “planting a field” (Monteath 1824, 113 ¢/ seg).
Similarly, when in the 1830s the officers of the early Ordnance Survey collected detailed information on northern
Irish parishes for the unpublished Ordnance Survey Memosirs (see Day and Mchlliam§ 1990 - a project, which
was dropped before Britain was surveyed, to produce a detailed geographical description of the country to
complement the new maps) woodland was classified as either timber/plantation or natural wood — there was no
coppice category. Natural wood probably referred to managed underwood rather than uncultivated scrub. In papers

surveyed for the study area cgpsr is not used until 1792, wppice in 1807.
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yeat after their being cut, with plants suitable for the soil”, mostly oak, larch and pine. By this
time it was recommended practice to plant ‘vacancies’ or ‘blanks’ within coppice woods and to
replace stools that were decayed or not thriving immediately after cutting the coppice
(Monteath 1824, 117). Monteath advised planting oak wherever the vacancies would support
it, ash in damper places and birch or willow if the site was too poor or too wet. In 1821 on
Lochaweside at Letters and Drissaig the coppices were said to be as much as half occupied by
blackwood or vacancies (GD112/74/341/25-26) but there is no subsequent record of
planting into these woods. Instead natural regeneration was relied upon - because of the
presence of seedlings, which were slower growing than coppice shoots, it was decided to

prolong the period during which the woods were to be kept free of stock (see 3.2.1.7).

In the 1850s (GD112/74/347/3) the ‘Overseer General’ recommended on other parts of the
Breadalbane estate (Nether Lorn) that coppices be planted up where they were very thin.
Seedlings from Taymouth for the same purpose had been requested fifty years eatlier by the
woodkeeper (GD112/74/341/6). Priot even to that, however, in 1786, planting of pine into

existing woods in Nether Lorn had been done.

The records indicate that planting of vacancies within existing woodland did occur but not
indiscriminately or everywhere. On Lochaweside it may be said with some certainty that there
was no ruthless campaign of inter-planting to convert large areas of open woodland into dense
coppice or to turn mixed woods into pure oak woods. It was only necessary to plant woods
which had been pootly managed or unenclosed for long periods and it seems that even these
were encouraged to thicken without regular recourse to planting (by cutting over and

excluding livestock).
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3.2.2.5 herbivory
The general abundance of references to grazing in woodland in Scottish sources from the 18"

Century 1s, according to Dodgshon (1998), because landowners were realising that woodland
was too valuable to be used freely as pasture. In this survey its prevention - enclosure (and
attendance to enclosures) - was more evident than actual herbivore damage. When damage to
young woods by herbivores is described, it appears to have been either relatively trivial or,
where severe, highly localised. For example an oakwood in Glenorchy was badly ‘destroyed
and peeled’ by goats in 1795 but this was connected with a heavy snowfall
(GD112/16/10/2/24). Tenants were clearly accustomed to keeping goats however much it
was discouraged (3.2.1.5) and were wilful in their persistence with the habit. On one occasion
the woodkeeper was sent to Glen Etive in order to ‘disgorge’ goats from two farms but the

occupier resisted the orders (GD112/16/10/8/7).

Little can be said about the importance of deer and other wild herbivores in the woods at this
time, although on the wider scale they constituted less of a pressure than modern deer
numbers (Smout and Watson 1997). Pococke, travelling through the Duke of Argyll's woods
near Inveraray in 1760, observed that roe deer were common, and with hares, were “great
destroyers of the growth of young trees” (Kemp 1887, 67). Deer in connection with the
managed Lochaweside woods, however, are never mentioned (and this is assumed to be
significant) although in 1830 the recently formed deer forest on the Braes of Glenorchy was
said to be abounding with red and roe (GD112/16/11/5/36). There is a report of severe deer
damage to a young wood at Barcaldine in 1814 (Lindsay 1975c). In general it seems that deer
(temporarily) and goats became less numerous after 1745 (NSAS 1845, 93 parish of
Glenorchy) while cattle were maintained but sheep numbers rose sharply. By the end of the
18" century the sheep to cattle ratio in the study area was already about 18 in the parish of

Glenorchy (Table 3-3). In the parishes of Muckaim and Kilchrenan & Dalavich it was around
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nine or ten (Table 3-3), much lower but still enormous compared to the unity thought
traditional by Fraser Datling (1955, 3) or more than double the four considered necessary to
prevent degeneration of the herbage (Fraser Datling 1968). The difference was apparently felt.
Although it is not an entirely just compatison, in the first two parishes deciduous tree growth
was possible on unenclosed land (see 3.2.2.7, 3.2.2.10), while in upper Glenorchy in 1783 it
was grimly observed by Campbell of Lochend (the earl’s chamberlain) that there was “no
probability of them [the fitr woods] increasing, as all the farms are now stocked with sheep”

(GD112/16/10/2/12-13).

Horses Cattle Sheep .Slze of parish
in Scotch acres
1791- 1791- 1791-
00 1845 | oo | 1845 | g0 | 1845
Muckairn* and 605 | 2600 1 (500%) | 28000 | 3000
Ardchattan 450 1 50 | {1220 | L2 | 35000 150000
2800 30000
Glenorchy and | o, ] 1454 - 126000 | - 90000
Inishail
Kilchrenan and | 5, : 940 - 8560 - 48000
Dalavich

Table 3-3 Generalised livestock pressure in the study area (OSAS 1791-99, NSAS 1844-45).

Perhaps surprisingly then, cattle were the main animal mentioned in connection with woods in
the study area in the 19" century. There are some reports of damage but as an ecological
factor this seems minor. For instance a wood report in 1808 stated that a little damage had
been done to the wood of Letters (Coille Leitire) by drovers passing to market and some of
the woods had been damaged by cows near gates which had been left open
(GD112/16/10/2/31). At the same time most of the woods were stated as being free of the
cattle that had previously (before the woods were last cut) been pastured in them. There are

no explicit mentions of damage to woods by sheep in the period 1700 — 1900, though the

need to exclose them is continually expressed (above and 3.2.1.7) and damage is implicit in
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occasional complaints that sheep had been found inside enclosures (GD112/16/10/2/22,

GD112/16/10/8/82).

During this period, unwanted hetbivory in young woods is not strongly evident. It seems the
woods in the study area, for which there are documentary data, were generally well enough
managed to prevent it becoming a serious problem. This statement applies to commercially
managed woods of the study area which were, of course, by no means typical of all highland
woods (see Lindsay 1975c, 1977b, Smout and Watson 1997), where, as a broad rule, attention
to the regulation of grazing in young woods was relatively lax. These woods are not even
necessarily representative of other highland woods on the Breadalbane estate (see 3.2.2.11

below).

3.2.2.6 cutting other vegetation
The use of ferns and bracken was granted to the buyer of the woods in 1716 (see 3.2.2.1.1) but

it was expressly stated that an appropriate allowance for the tenants’ needs would be made. A
similar clause allowing the Lotn Futnace Company to gather heather and ferns for thatch on
bark-drying buildings was included in Campbell of Lochnell’s sale of the Muckairn woods.
Grass from within woods had been routinely used by tenants to make hay in Argyll (Grant
1995). This is shown in 1798 by a letter from an Alexander MacNab to Breadalbane
requesting his permission to cut timber from a wood before the hay harvest
(GD112/16/10/8/6). The writer stated that he expected the tenant to complain about the
damage to the grass caused by cutting the timber (which he said would be trifling as long as he
was careful). However, it is probable that making of wood-hay became less frequent as more
stands came to be commercially exploited. In 1793 (GD112/16/10/2/22-23) MacPherson
had advised against cutting of any hay from within wood enclosures before the trees had
grown large enough to escape being scythed along with the grass. He added that the presence

of long grass might benefit young trees by giving shelter and warmth (in fact it may have
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promoted small mammal populations and diminished ground bryophyte habitats). The use of
non arboreal vegetation by wood cutting and bark peeling teams would have been confined to
the discrete period of time when the wood was being cut and may have added slightly to the

intensity of the disturbance inflicted on woods.

3.2.2.7 enclosing (of trees)

The first explicit record of woodland enclosure on Lochaweside is from 1721 when an
account for the creation of an ‘oak park’ at Nether Fernoch appears (GD112/15/172/14).
The word park in this context is almost certainly free of its modern connotations of recreation
or ornament. It simply meant enclosure. Use of the term, oak park, rather than deerpark
suggests its primary purpose was rearing oak trees not deer. This enclosure was presumably
designed to protect growth arising after the felling conducted by James Fisher from 1716 (see
3.2.2.1.1). It is suggested in wood reports made in the 1720s that the other woods covered by
this contract had also been enclosed (GD112/16/10/2/1) and from this point until the 1850s
at least, a system of phased enclosure opetrated in the commercially contracted woods whereby
animals were excluded for a number of years following each harvest (Lower Fernoch, Chapter
4, provides a typical example). Published opinion differed on the duration of this phase. Smith
(1798, 131) argued that coppices were better off permanently enclosed because the quality of
the grass after a few years was poor and little was lost, but in reality the shelter and grazing
provided was probably far too valuable. The Argyll norm was five to eight years (Smith 1798,
130, Monteath 1824, 144) though Monteath recommended ten years. Stock were actually kept
out for between seven years (GD112/16/10/2/1) and thirteen years (GD112/16/10/2/31).
Assessments on opening woods were made specific to each site, depending on the growth of
trees in relation to their susceptibility to browsing by cattle, rather than any set rule being

followed. When the value of the woods came to be estimated in 1800 one assessor complained
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that the woods were too full of brushwood to obtain an accurate valuation

(GD112/16/10/2/41), so the system had clearly been effective in promoting woody growth.

These enclosed woods increasingly became out of bounds to tenants and their animals for
substantial periods of time although the theft of grass by crofters from wood enclosures in
upper Glenorchy was reported in 1819 (GD112/16/10/2/42). Exclusion was a reality not just
an ideal; substantial rent reductions were sometimes given to tenants upon whose holdings
woods wete being managed for commercial sale to offset the loss of grass (GD112/15/363/6,
GD112/16/11/5/12). Presumably this necessitated the buying in of fodder or else disposing

of livestock.

From the 1770s the core area of enclosed woodland was added to by the addition of a number
of smaller patches (the accounts of building some of the new walls ditches and fences survive:
GD112/15/429/10). However the woodland resource was never entirely fenced off. For
instance, in 1793 there was “about a third part of the oak wood on Lochaweside still open”
(GD112/16/10/2/23) and in 1800 the woodkeeper was instructed that “nothing under two
thirds of an acre of a thick stool of oak desetves the expense of enclosing”
(GD112/16/10/3/2). At this time, according to a valuation (GD112/16/10/2/41), there was
600 stone of oak bark on stems growing “outside the park of Upper Fernoch”. These
unenclosed woods, usually of lower density, still existed until at least the 1870s (Figure 3-3). A
sketch of the woodlands of Inverinanmore dating from 1804 (GD112/1/809) shows areas of
unenclosed blackwood reserved for the tenants abutting with the commercial woods. This
corresponds to the woods and timber of ‘Gleninnerinanmore’ excluded from the 1752
contract with the Lorn Furnace Company (see 3.2.2.1.1). Around the same time as the sketch
was made, which draughted proposed new fencelines, MacAndrew, incumbent woodkeeper,

wrote to the earl saying “the inclosure of Inverinan now in my opinion extends too far on the
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farm - it might be more contracted at same time inclosing the oak though not so much birtch,
which I look on as no object in comparison to what the farm suffers” (GD112/74/341/ 6). In
spite of the eatlier provisions for tenants’ wood, the conflict in estate management explored

by Lindsay (1977b) is underlined.

The style of fencing used depended more on topography, available materials and the value of
what was being enclosed than on a chronological typology of fence building. Stone walls built
after 1745 may have generally been higher than those built before (when sheep flocks were
smaller) but these were expensive to build and the addition of wooden palings to the tops of
walls and ‘bearding’ with heather, whitewood (peeled, small diameter branchy oak) or other
vegetation were common methods of fortifying existing structures against new livestock
pressures. Expensive stonework was only used where careful consideration concluded that the
woods enclosed would bring returns of a corresponding size (GD112/16/10/3/2). In 1807
the novel idea of a ‘live paling’ or quickset hedge was suggested by the woodkeeper to enclose
parts of Letters wood (Coille Leitire) where steepness made stone work difficult
(GD112/16/10/8/82). However, this was distrusted by the Earl’s agent in Inveraray who

thought it would not be a sufficient fence against sheep.

3.2.2.8 disturbing soil

Soil disturbance is mentioned only once in connection with the Lochaweside woods during
this period, though it was doubtless an unreported consequence of the intensive programme
of cutting described above. The activity of charcoal-making within the woods, however, had
an impact over and above that associated with dragging of cut wood, horses” hooves and
human feet and this provoked comment by the woodkeeper in 1843. In his report of that year
to the factor (GD112/74/229/3) he said that the Lorn Furnace Company was “very injurious
in cutting divot, digging mould etc. for charcoal” and that the best grazing land was “cut up”

so that the landowner had to pay compensation to the tenants. Similar complaints against
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charcoal burners were made when woods elsewhere (on Lochetiveside) were sold to an Irish
iron company in the 1720s (GD112/16/10/2/1):

The Irish in cutting the old stocks for charcoal make great destruction everywhere for when they sett up a large
pyle of wood for burning they flea up all the level places of the wood for feal and divot [kinds of turf] to that
work by which they root up many thousands of the young growth. . ..

These remarks show that the turf and topsoil needed to seal charcoal pyres might have been

cut from the woodland floor or from nearby pasture, presumably depending on the availability

of suitable material.

The environmental effect of this soil exposure (e.g. leaching) might well have been enhanced
by the fact that it closely coincided with the phase when woody cover had just been removed.
Past soil disturbance arising from similar activities, in woods which are attested to have been
intensively worked over a longer period (¢. 1300 — 1900), is reported to have had a strong
influence on the ground flora in woods in south Yorkshire (Hart 1993, Jones and Walker
1997, Ardron and Rothetham 1999). Tittensor (1970) stated that past charcoal burning had
probably had ‘undetermined but localised effects’ on the soil of Lochlomondside woods. The
importance of this effect clearly depends on the number and size of charcoal pyres built per
unit area of woodland manufactured. The archaeological evidence which might otherwise
supply an estimate is, arguably, flawed — research on the platforms found in many Argyll
woods, including those in the present study, has concluded that some were not built for the
purpose of charcoal burning, as was once thought, and, conversely, many sites which were
used as charcoal hearths are no longer visible on the ground (Rennie 1997, see below). To
reconstruct the turf stripped at each harvest, it is therefore necessary to resort to a range of

indirect sources.

An 18"/19" century charcoal hearth, of the type which would have been used by the English

colliers working in the highlands at that time, was between 20 and 30 feet (say 8 m) in
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diameter (Monteath 1824, 246, Rollinson 1981) and, when in use, supported a cone of wood
(cut into billets 3 feet long or less) 6 — 8 feet (say 2 m) high (Monteath 1824). Using simple
geometry, the volume of the cone would be 33.5 m’ and the area of its upper, turf covered,
surface would be 56 m’. Since we know from furnace contracts the dimensions of one of the
sacks making a doger’’ of charcoal and how it was packed, this can be related to the charcoal
output of the woods (estimates of which survive from ¢. 1800). Each sack was “two and a half
yards in length and one yard in breadth within, between seam and seam when empty, to be
filled in the woods so as that the coal may be four feet ten inches high” (MSS 993: 1 - 15).
The last two measurements are the relevant ones; a full sack of charcoal can be imagined as a
cylinder with a girth of two yards and a length of four feet ten. This translates into a metric
volume of ~ 0.4 m’. Some shrinkage of wood occurs during the transformation to charcoal.
The density of charcoal is estimated at approximately 25% of that of the original wood (Tipler
1999). Assuming a charcoal yield of 20% biomass (Demirbas 2001), this translates to a volume
loss of one fifth. Making the assumption that charcoal was packed to a similar density in both
pyte and sack (reasonable since in the former the charring process depended on restricting the
oxygen supply and in the latter because the iron smelters stipulated that the charcoal should be
“fairly sett down” so that they were not paying for large quantities of air) this means one pyre
might produce about 5.6 dogens of charcoal. Valuations (3.2.2.1.1) tell us that the woods in the
year 1800 were producing about 2 dozens per acre so a single pyre of the dimensions stated
might have been used to manufacture the produce of 2 %2 to 3 actres (1 to 1.25 ha) of

woodland.

We do not know how many layers of turf might have been needed to clad each pyre so a

liberal guess - it was perhaps a single layer - of three is taken (3 x 56 m?). In this case, the area

A dozen, which was a ‘unit’ of volume equal to twelve sacks of prescribed dimensions, was the standard
measure of charcoal used by the iron industry (see Lindsay 1975)..
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of turf stripped at each charring would be a small fraction, about 1.5%, of the area of
woodland served by the pyre. This event, with a return time of 24 years, therefore cannot be
taken as a severe ecological impact at the stand scale even if all the turf necessary was stripped
from within the woodland. Furthermore, if subsequent charrings were carried out on the same
hearths some of the material and charcoal dust might be reused as a covering instead of fresh

turf (Monteath 1824, 246, Hart 1993).

A second potential effect of charcoal pyres is localised soil enrichment whereby nutrients
released in combustion of organic matter and breakdown of charcoal are deposited in the
upper soil horizon. The phenomenon has been studied extensively in the tropics particularly
with respect to the sustainability of slash and burn agriculture (see Glaser ez a/ 2002 for
review) but also in temperate regions (Tryon 1948). In summary, soil pH is raised,
concentrations of N, P, K, and other nutrients are increased and, in experimental situations,
higher rates of biomass production are reported. Professor C. D. Pigott notes the occurrence
of slightly more basiphilous ground flora communities on old charcoal hearths in Yarncliffe
Wood, Derbyshire, a predominantly calcifugous oakwood, and in Glen Nant Williamson
(1974) noted Allium ursinum on some hearths. As a point of interest, the fertility of charcoal
hearths was not to be wasted by tenants on a farm in Knapdale, Argyll who in 1798 had
ploughed up ten of the Lorn Furnace Company’s pitsteads from a previous wood cutting and
attempted to raise a crop of grain on them (MSS 993:21). There are no other reports to

suggest that this kind of opportunism was to be generally expected in charcoal woods.

Charcoal Hearths
Many Argyll woods have circular platforms recessed into their slopes (more than 2000 are

known). These have long been assumed (e.g. RCAHMS 1975) to be the hearths or pitsteads of

charcoal burners who worked the woods, like those described in the preceding pages, to fuel
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iron smelting by 18™ and 19 century English enterprises such as the Lor and Argyle Furnace
Companies (Lindsay 1977a). However, research based on the culmination of many
observations (e.g. Rymer 1974, 115, Rennie 1992) questions the conventional interpretation
and proposes that the structures are the foundations of wooden framed houses built by Iron

Age or early medieval pastoralists (Rennie 1997).

The strongest line of evidence in Rennie’s thesis comes from archaeological excavation of ten
platforms. These invariably revealed proof, including post holes, sockets, floors of stone or
clay overlain with soil (and sometimes charcoal) and central hearths, that the platform under
excavation had been built to support a circular timber framed building. Five of these
abandoned structures had evidently been reused by industrial charcoal bumers. Radiocarbon
dates from charcoal found on buried floor layers of six excavations suggest that the platforms
were last used as buildings in the centuries around 1000 AD though one date was Neolithic

and another was as recent as 17" century.

It has been implied (Rennie 1997) that the Argyll platforms are in general too well constructed
for structures which would have been only used for about one in 25 years had they really been
intended for charring. Against this, when one views the extent and quality of stone walls built
to protect woods during their growth (which have far outlasted their economic usefulness),
the decision to install a high quality infrastructure for manufacturing the crop (a quarter of a
century in the ripening) does not seem extravagant. A lack of documentary evidence for the
construction of platforms by charcoal burners has also been invoked as supporting evidence
for an earlier, different origin for most recessed platforms but transactions between
landowners and iron companies in the 18" and 19" centuries regularly give permission “to
make coal hearths, pits, pitsteads” (e.g. MSS 993/1-7, GD170/587). Another line of evidence

used by Rennie (1997) is the altitudinal distribution of platforms. Most lie at or below 200 m
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OD, but some (in 7 out of 105 groups sutrveyed) are found above 300 m. It is stated that “in
Scotland in the 18" century any trees growing above 200 m would have been so stunted and
so few in number that charring would not have been financially viable” (pg. 175). This
assertion is unsupported. The altitudinal distribution of platforms reported does not seem at
all inconsistent with what is known of the cutrent, locally variable, sub-montane/montane
limit to useful tree growth and transition to scrub in western Scotland (Ratcliffe and
Thompson 1988, Rodwell 1991) nor with eatly 19" century reports of mountain wood growth
in the study area (Wilkinson 1824, 54). Furthermore, the assumption that cutting for charcoal
would be uneconomic above the limit of profitable timber growth is not necessarily valid (cf.

the Dartmoor oak copses, Simmons 1965).

On balance Rennie’s thesis is very persuasive because of the power of the archaeological
evidence, but the ten excavations described cannot, as is claimed, be taken as statistically
representative of all the 2000 or more known recessed platforms (particularly as these ten
platforms were selected from only six of 105 platform groups recognised). Where a platform
is found in woods known to have been industrially coaled (as in Lochaweside), acceptance,
without specific archaeological evidence, of an origin other than as a charcoal hearth is
undesirable. On Lochetiveside such evidence has been obtained (Rennie 1997, 176) but on
Lochaweside structures registered in the National Monuments Record of Scotland (RCAHMS
n.d,) and other unregistered structures (see Chapters 4 and 6) of less substantial form await

excavation. Such investigation would be most valuable.

3.2.2.9 reserving
This refers to the deliberate exemption of certain trees from the axe when cutting operations

occurred within woodland. Ecologically this is more a non-operation than an operation but it
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is included because information given in documents on reservations of timber made at various

times aid understanding of historical stand structure.

The importance of standard trees in the woodland tesource fluctuated in response to demand
for large timber (domestic, commercial or as future capital) and to the wavering nature of the
market for underwood products such as bark. The ratio of standards to coppiced stems
deemed desirable was therefore a matter for continual review rather than a static or traditional
management prescription. Furthermore, the conflict between underwood and timber
production was well understood and taken seriously (shade cast by standard trees is to the
detriment of coppice growth; the reverse may also be true (Bridge e @/ 1986) but was of less
economic importance at this time). White and Macfarlan (1811, cited by Anderson 1967)
recommended that standards should only be grown at the periphery of the coppiced stand and

Monteath (1824) discouraged altogether the growth of standards in association with coppice.

The 1752 contract between Breadalbane and the Lom Fumnace Company reserved 578
standard oak trees in Letters and 357 in the other Lochaweside woods (plus Gleno [Glennoe]
102, Innereusachan [Inverguisachan] and the Two Batrs 469 = in total 1506 trees). These had
already been selected and marked when the agreement was signed. A further 500 new
reservations were to be made across the whole of the contracted woods at the next cutting
beginning in 1776 (GD112/16/10/6/22) and this was to be repeated in the third cutting
commencing 1800. The previous contract with James Fisher operating 1716-22 did not specify
any timber to be reserved except for young trees about twelve years old at Letters, leading to
the assumption that the standards selected to be reserved prior to the Lorn Furnace

Company’s contract were 3036 yeats old at that time and, by 1800, 78-84 years old.
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By 1800 the value of these first reservations had become very considerable owing in part to
the ongoing war and consequent demand for ship timbers. Breadalbane sought to capitalise by
selling them off along with the underwood. In a letter encouraging the Lor Furnace
Company to make an offer for the whole woods (not just the coalable fraction) the earl’s
chamberlain said that the “value of bark and timber has certainly been much enhanced of late
as the minister seems now more determined than ever for keeping up the war”. There was no
reason to expect the price of these commodities to go down and he added that “a great part of
the reserves in the woods under your contract are equal I am told to the aged wood in the
royal forests for shipbuilding and many of them are fit for axles in the greatest machinery”
(GD112/16/10/8/20). Similatly it was said, in a 1793 petition for a waterway to be
constructed linking Loch Awe to the Crinan Canal, that Loch Awe oaks would “attract the
attention of the government and be carefully preserved for the purposes of the Royal Navy” if
only the lake could be opened up to trade by direct sea transport (published in the general

appendix to the OSAS 1791-99).

However, according to the valuations made ptior to the third cutting, the number of
standards, at least measureable ones, had been dented significantly. Only 297 of the original
578 remained in the wood of Letters and 277 of 357 in 1752 remained in the other
Lochaweside woods (GD112/16/10/2/41). According to the estate wood officers’ reports
done prior to the valuations, the total number of standards in woods contracted to the Lomn
Furnace Company had dropped by 56% (1506 to 841) and a quarter of the remainder were in
a ‘decaying or dry state’ (GD112/16/10/8/50). This was a cause of surprise; even though it
was intended to use some of the standards for ‘country purposes’, that is, mills, agricultural
implements and the upkeep of tenants’ buildings, more of the standards had been expected to
stand as assets. What happened to the missing standards remains mysterious. Some may have

been stolen, some may have simply failed — that the growth of reserves had been ‘backward’
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was suggested by one of the eatl’s agents in a letter to a valuator (GD112/16/10/2/41) noting
that many had not reached sufficient size to qualify as ‘imber’. There was also some
controversy about the correct threshold to use for measuring timber to which some of the
shortfall is probably attributed (GD112/16/10/8/47-48: timber trees were to contain nine
solid feet of wood but there was disagreement over whether they should square at four, six or
nine inches). What happened to the surviving standards after 1800 is also uncertain. They were
not sold with the coppice (which was bought by the Lorn Furnace Company) as once
intended (3.2.2.1.1). James Turner made an offer for them in 1803 (GD112/74/145/10) but

no detailed reference to the old standards after this time has been found.

It is clear, however, that at each cutting new reservations were made as detailed in the 1752
contract (GD112/74/341/25-26). This stipulated that only specified oak trees were reserved
from being made into charcoal but in 1800 Breadalbane suggested attempting to persuade the
Lorn Furnace Company to commute some of the future reservations to ash trees because they
would be more useful for farm utensils (GD112/16/10/8/21-22, GD112/16/10/8/50). It is
not clear whether this was successful but it at least suggests that ash was present in the woods
at this time. Other woods in the area owned by the Duke of Argyll and Campbell of Lochnell

contained ash standards (see 3.2.2.14).

Irrespective of the exact history of timber reservation in the woods, and even if the numbers
of trees involved were underestimated in 1800, the ratio of standards to coppice was so low
that the structure of the woods would be better regarded as simple coppice than coppice with
standards; accounting for the uncertainties described above would make little difference to the
ecological character of the woods. An upper estimate of standard density after 1800 would be
about one tree per acre including the new and the old reservations (2 - 3 ha) (assuming that

the trees were evenly distributed over the managed area of woodland - correspondence
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between the Lorn Furnace Company and other landowners indicates that it was sometimes
done to leave standards in clumps (MS 993:24)). By 1851 hints, unfortunately vague and not
cotroborated by later documents, were being made by the earl’s ‘Overseer General’ for the
estate (presumably a post akin to factor) that standard numbers should be made to increase in

the Lochaweside woods (GD112/74/347/3).

3.2.2.10 trimming/pruning
The effect of trimming or pruning was to modify the growth form of vegetation. Trees which

had been subjected to perpetual browsing would form bushes containing little sizeable or
useful wood. The intention of trimming and pruning, in conjunction with relief from
herbivore pressure by enclosure, was to promote growth by vertical extension. Repeated
release of lateral buds after removal of terminal leader shoots by browsing animals leads to a
lack of apical control and the development of excessively decurrent trees of small stature and
low wood productivity. Extensive trimming and pruning could therefore have transformed the
appearance of woodlands markedly from low scrub to a taller more regular structure.
Monteath (1824) advised it be done when thinning. It was mentioned, though not definitely
done, by the woodkeeper in 1792 (GD112/16/10/2/20) — oak scroggs if trimmed and
enclosed would become profitable — and in 1819 when some non-woodland unenclosed trees
intended for timber had been recently pruned (GD112/ 16/10/2/42). Both are useful
references to the ability of oak under the grazing regime of the eighteenth century to persist
on unenclosed land in a bushy form. However, pruning was probably not practised as part of

the routine management of the woods during this period.
It is noted here that in addition to silvicultural pruning (i.e. pruning intended to improve the

quantity or quality of future underwood or timber) a tradition of pruning leafy branches and

twigs of trees for animal fodder (fodder pollarding) has been mooted (Quelch 2001)
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particularly by analogy with Scandinavian and English practices (e.g. Spray 1981, Haggstrom
1992). This is not implausible but seems difficult to prove in western Scotland from
documentary evidence. Quelch suggests the field evidence of extant ancient pollards may yet
provide more answers and notes the presence today of veteran, apparently pollarded, holly
trees on Lochetiveside'’. In 1728 there was special mention of hollies growing here
(GD112/16/10/2/1). Breadalbane had expressly asked for his factor to report on the state of
holly in woods sold to ‘Irish adventurers’ but does not say why. A possibility is that he wished
to know about the availability of winter fodder for the farms there, though there are other
possibilities; holly produces a very dense wood prized for woodwork. One huge holly, of a
large quantity reported to be growing there, which had been cut (without permission)

measured 12 feet squaring at 18 inches.

In the same wood report (1728) another complaint was issued against the Irish for cutting
birch, alder and other timber “at pleasure for horse graith and other necessaries for carrying
off their timber and for making highways”. Dodgshon (1998, 206) has interpreted this as a
rare reference to the use of trees as animal fodder, apparently on the assumption that graith is
synonymous with food. However, this is ambiguous; to graith a horse is to prepare it for work,
and while this may in a general sense mean to feed it, more specifically graith refers to bridles,
harnesses, saddles, carts etc (Craigie 1937). The suggestion here is that the complaint was
against use of wood to make carts and creels for the horses (plus it would be strange to feed
alder to horses unless there was nothing else). This right was not, like horse grass, granted in
the original contract with the Irish woodcutters (GD112/11/1/17) although the sale had
included some blackwood (non-oak deciduous timber and underwood, especially alder and

hazel) growing on selected farms. No concrete evidence for pruning or pollarding for fodder

has arisen from this survey.

' The farm of Gualachlain at the head of Loch Etive (NN113455) takes its name from bolly nidge.
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3.2.2.11 weeding
Weeding refers to the selective cutting, or exceptionally, grubbing out, of tree and shrub

species deemed less valuable than others at the time of the operation. In this context it refers
to the removal of blackwood or barren wood from managed stands in order to promote the
growth of oak by release from competition. Weeding of the woods was first regularly practised
in the nineteenth century. This operation immediately suggests itself as a cause of past skewing
of tree species composition in favour of oak (e.g. Forestry Commission 1994, Stewart 2003b,
Worrell and Mackenzie 2003) and is sometimes stated as the cause of oak dominance in
westetn oakwoods (Bohan 1997, 235, 239). Because of its perceived historical influence on
arboreal diversity it is important to try to discern how it was practised and what its effects

might have been (see Chapter 1: Historical Factors).

The earliest reference to weeding is an instruction made by Breadalbane to his woodkeepers in
1795 to “cut down young hazel and allers, where too close together but only where they are
hurtful to and prevent the growth of the oak” (GD112/16/10/8/3). It is notable that the
instruction is constrained to growth which was deemed too close to oak — over weeding in a
wood where oak was growing at low density would have resulted in a loss of value rather than
the intended gain. A report by the Glenorchy woodkeeper (and apparently the senior
woodkeeper on the estate), MacPherson, later in the same year also mentions the need for
weeding (known as sougging but does not confirm that it had been done
(GD112/16/10/2/24). He added that the blackwood ought to be cut “by the root to
encourage the growth of the oak”. It seems likely that the decision to weed was influenced by
the then high price of oak bark; there are no references to the practice in eatlier reports. In
November 1800 the eatl repeated the order to James Maclntyre (woodkeeper and ground
officer specifically for the Lochaweside woods) to remove blackwood but only where it ‘bore

down on the oak or kept under the oak wood’ (GD1 12/16/10/3/2).
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By 1819 weeding was employed more systematically. It was claimed that the expense of
weeding would be defrayed by the bark of the stems removed (bark of ‘barren’ species, though
of lower value than oak, could still be a useful and saleable product) but in the long term more
than repaid by the increase in productivity of the oak stools. An account of wood sales and
overheads of management for this year (GD112/16/11/5/ 12) shows that £54/4/5 was spent
on weeding in 1818 in the woods on Lochaweside while sale of the bark from the weedings
yielded £87/2/1. For comparison, the full crop of oak bark at the previous harvest of the

same stands had been expected to yield £571/2 profit (GD112/16/10/8/12).

In the 1820s reports on the woods of Lochaweside (and also Glenorchy) imply that the
thriving state of the crop was owed to regular weedings. Thomas McLagan, apparently
successor to Maclntyre, compares the state of woodlands elsewhere on the Argyll estate (in
Nether Lorn) unfavourably saying that two thirds of the extent was, in consequence of the
woods never having been weeded, filled with birch and other blackwood
(GD112/74/341/25-26). During this time there was a rather high turnover of woodkeepers
and the reports that they petiodically submitted to the eatl do not always agree. In 1821
McLagan claimed that Letters and Drissaig woods had been regularly weeded and as a result
were thriving (except for the coppice on a stretch of gravelly land which was ‘dwarfish and
stunted’). However, in 1829, just before the woods were due to be harvested, Alexander
Campbell, next in the line of woodkeepers, said that they had never been properly thinned and
would be of far greater value had they been ‘timeously weeded’ (GD112/74/228). A great deal
of young ash had come up inside the enclosures which he suggested should be cut away and
sold for barrel hoops prior to harvesting the coppice (Again, 20 years later, the large quantity
of ‘fine hoop wood ... of ash, birch, and hazel’, in this wood, which it was recommended
should be cut to relieve the oak stools, was remarked upon (GD112/74/347/3).). Campbell

may have been attempting to demonstrate his own competence by implying past
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mismanagement of the woods. Enclosed coppices would have required rounds of weeding

and thinning between cuttings (see below). The woods in question were probably just due for

weeding.

The next surviving report on the woods was made in 1843, when they were between 14 and
16 years old, by Malcolm McGregor (GD112/74/229/3). At this stage of growth he reports
that the woods had undergone two courses of weeding and thinning (see below). This gives
some insight into the frequency with which the operation was carried out and is consistent
with Smith’s (1798) published account of coppice management in Argyll which desctibes three
weedings during a rotation of 20 years, once at 5-6, 10-11 and 15-16 after cutting. Monteath
(1824, 178) advocated a much more severe treatment: cutting blackwood trees in summer then
peeling them to the bottom of the root or stool with a peeling iron so as to permanently stop
the regrowth which allowed them to persist alongside oak (this would not have affected
reestablishment from seed of other tree species amongst the oak stools except perhaps
indirectly by erosion of the seed source). Simply going through the wood periodically with an
axe to take out sprouts of competing hazel etc. he argued was laborious and ineffectual. The
vacancies created by this cleansing exercise could then be filled with oak by planting ot
layering shoots from adjacent oak stools. There is no evidence to say whether this would have
been successful. Monteath claimed he could give many examples of where such a policy had
been successful in changing 2 mixed wood to pure oak though he actually gave none (pg 179).
He believed that coppices should be rationally managed as oak monocultures. Where land lay
waste, or pasture was unrewarding it should be planted with oak and where woodland already
existed it should be carefully managed and enriched to fulfil its potential (as a supplier of oak

bark).
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It is interesting to compare the details on weeding Lochaweside woods with Monteath’s ideas.
Whereas Monteath urged proprietors to convert their woods into pute oak stands, weeding, in
the manner it was practised here, was neither intended to homogenise woodland composition
nor would have been an effective way of doing so. There are a number of reasons why. The
woods were dual purpose - they had to supply tenants’ needs as well as an economic return
(see 3.2.2.1 above). Using blackwood to supply the bulk of tenants’ requirements
(GD112/16/10/1/2-3, GD112/16/10/2/24, GD112/74/228) while leaving the oak for a
primarily commercial harvest was an ‘integrated management solution’. Total extirpation of
other species was undesirable. Weedings (and thinnings) were utilised directly, in the
management of the same woods from which they were taken, in the upkeep of fences and
palings. It was not always possible to provide stone walls around woods and even where it was
they often needed the addition of palings to prove effective. It was also sometimes required to
screen sections of large woods (those which could not be entirely cut and re-closed in a single
season) to prevent livestock wandering among newly sprouting stumps. At Strone wood, a site
which was not under contract and was managed with the modern technique of planting up
vacancies with oak and conifers, the lack of “brushwood of any kind to be had nearer hand
than the wood of Letters” (c. 10 km away) led to the considerable inconvenience and expense
in renewing its palings being specially remarked (GD112/74/341/25-26). Furthermore, at the
height of the tanbark boom, when it might be supposed that conversion to oak monoculture
would be a desirable management goal, demand was so high that birch bark and that of other
species could easily be sold (see 3.22.2). If an overhaul of the semi-natural species
composition of woods were to be attempted, it might be more likely when bark prices fell later
in the 19" century. However, it is fair to note that there is only one piece of evidence that

suggests barks of other species were ever commercially harvested (GD1 12/16/10/8/16).
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Weeding, as it was practiced in these woods, was not meant to homogenise the species
composition of the woods, it was intended to release existing oak stools from competition so
that they would give a high yield. It also partly supplied wood for the local population as well
as matetials useful to the management of the crop and an interim return to the landowner. It
was necessaty to repeat the operation regularly, which indicates that it did not produce a long
term change in species composition, unless accompanied by vacancy planting (see 3.2.2.4)
which was not normally the case, but did produce a renewable crop of the ‘weed’ species.
Hence the term weeding is a poor one to describe a subtle form of exploitation of the

vegetation.

3.2.2.12 thinning

This is defined as the removal of oak stems from a stand during the course of its maturation.
Its purpose was to allow the strongest stems (the largest and those exhibiting the biggest
annual increment) to grow unhindered by competition with weaker stems and to reduce the
burden on root systems. The desire was of a net improvement in final harvest, i.e. where
weeding sought to counteract the effects on oak of interspecific competition, thinning was to

lessen intraspecific (and ptimarily ‘within stool’) competition.

The benefit of thinning to tree crops in general may have been realised slightly later than that
of weeding oak coppice (Hatris e a/. 2003, Anderson 1967 v2, 246) but it is difficult to
comment on the antiquity of the custom of thinning coppice shoots. In the context of these
woods, the evidence suggests that, like weeding, thinning was first setiously undertaken when
bark prices rose around the year 1800. In spite of the possible theoretical distinction between
weeding and thinning, thinning was normally, if not always, carried out at the same time as
weeding (although the latter may have been done more often). Though the same distinction
was evident to the writers there is little to be gleaned from their reports on the detail of the

operation except that it was done: 1819 “the remaining saplings since clearing away the
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rubbish and useless growth, have the appearance of regularity and look clean and fresh”

(GD112/16/10/2/42).

There is no ptimary evidence for what a desirable density of stems was or for how many stems
per stool were generally left after thinning. Furthermore the term, ‘thinning’, was sometimes
used in a general sense to denote both removal of some oak stems and the removal of stems
of ‘blackwood’ species. Monteath (1824, 149) suggested thinning once after two years growth
and again after ten to twelve years and thought the final stool should catry no mote than 4 — 6
shoots (unless it was either very large or positioned in a well lit part of the wood). Two
thinnings after the opening of the coppice to livestock may have been more normal (Smith

1798, Anderson 1967 v2, 267) without the eatly thinning (which had no or little bark value).

As with weedings, thinnings were peeled to give barks which offset the cost of the operation
and the peeled wood may have been sold to tenants for stobs and, from late thinnings, cabers
(GD112/16/10/2/31). For example, in 1819 barks from thinnings at Collaig and Upper

Fernoch were sold to Loch Fyne fishermen (GS112/16/10/2/42).

3.2.2.13 draining

Draining within woods on Lochaweside does not often appear to have been considered
necessary. It is mentioned once in 1800 in connection with orders to plant up a wet ‘vacancy’
in the wood on Inverinanbeg farm (GD112/16/10/3/2). According to Brown (1 861) it was
uncommon for drainage to be carried out as a ground preparation for planting untl about
1830, although Monteath (1824, 75) recommended it, so this relatively early reference may be

an indication of the progtessive state of Breadalbane estate management.
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3.2.2.14 Other woods
Concomitant with the commercial cutting of Breadalbane’s Lochaweside woods described

above (3.2.2.1.1), other landowners in the area were mobilising their woods. The Duke of
Argyll owned farms on both sides of Lochawe in the parish of Kilchrenan and Dalavich
(Timperley 1976). Woods on these farms (namely Penhallich and Balliemeanoch - the ancient
woods of Coulwhirrelan, Blarghour, Kames, Drumdarach and Barnaline — see Figure 3-2)
were sold for three cuttings to the Argyle Furnace Company which established a furnace and
forge on Loch Fyne around 1755 (Lindsay 1977a). Campbell of Lochnell’s woods in the
neighbouring parish of Muckairn were sold in 1752 to the Lo Furnace Company on a long
contract until 1863 (Lindsay 1975a, MSS 993: 1-7). The documentary records in respect of
these woods lack the long sequences of papers necessary to reconstruct ecological or
managerial changes. In the former case a valuation of the woods, made before the sale in
1754, is preserved alongside the contract at Inveraray Castle Archives. For the Muckairn
woods only the contract and a few other minor details have been traced. An example of one

of these woods is treated in Chapter 5.

The main difference between these contracts and the Breadalbane one was that the iron
companies themselves, rather than the landowners, were responsible for cutting the wood,
manufacturing and shipping the charcoal and also enclosing the woods'*(in Muckairn they
were leaseholders in the farms on which the woods grew, not just buyers of wood). This is
reflected in the large difference in charcoal price between that originally agreed to be paid at
the furnace gate for the fuel from Breadalbane’s woods (18 Shillings Stetling per dozen)
against that accruing from Lochnell’s and Argyll’s woods (3 to 32 Shillings). This technicality
had great consequences for the way differently owned woods in the study area were treated,

although the end purpose of all the contracts was ostensibly the same.

12 By the 1790s 40 professional woodcutters lived in the parish of Kilchrenan and Dalavich (32 % of the
population) (NSAS 1791-99) to meet the workload of all three contracts.
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As tenants in Muckairn and managers of the woods there, the Lorn Furnace Company had, by
and large, a singular commitment — the production of fuel. This meant they were reasonably
free to enlarge the area of woodland growing on the farms they occupied. This appears to
have happened; from cartographic sources Lindsay (1975a) showed that the area of profitable
woodland in Muckairn increased during the iron masters’ tenure, though by how much is
uncertain due to inaccuracy in the available map evidence. The expansion may have been as
much as a doubling and it was certainly significant enough for the parish minister to remark
that the encouragement of wood exerted “an unfavourable influence on the cultivation of the
land” (NSAS 1845). Whether this was achieved by planting has not been confirmed from
documentary sources. The expansion of woodland was most marked at Clais Dhearg and Glen
Nant. In Clais Dhearg wood (NM9331), which is not depicted by the Military Survey (Figure
3-2), a planted origin has been considered likely (see Ratcliffe 1977 v2, 112) but in Glen Nant
the parts of the wgods which appear to have arisen after 1750 do not have a structure or
composition necessarily suggestive of plantation origin (see Chapter 5). Breadalbane, on the
other hand, as both laird and woodland manager, had to compromise; only relatively minor
additions to the area of woodland under commercial exploitation were made in the
corresponding period, and this usually by reclamation of existing scrub (see 3.2.2.7 & Chapter
4). Furthermore, because the furnace companies’ contractual interest was in charcoal it is
plausible that they would not have had the same incentive as Breadalbane to tend or increase
the tanbark crop (the oak crop) in Lochnell’s and ArgylP’s woods (see 3.2.2.11 & 3.2.2.12).
This is more conjectural. Though it was not included in the original contracts, the Lom
Furnace Company did have a serious interest in tanbark. It is more than likely that the
company was often the buyer of what was peeled from the wood it cut for charcoal. Oak
makes good charcoal and probably would have been the species of choice for any planting (if

it occurred). Another less important, but still significant difference is that standards, which
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were reserved at a similar ratio to the area of coppiced wood as on Breadalbane’s land, could,

unlike there, be of ash or oak.

Stewart (2003b) recently suggested that Lochnell had been either ‘short sighted and feckless’
or ‘greedy and desperate’ for agreeing to a long term contract while other wood owners
negotiated short term contracts which gained in value at successive cuttings. This seems
slightly unfair. A 17% tise in the price of charcoal paid by the company had been built into the
contract (from 3 to 3 ' shillings per dozen) for the 4™ and 5™ cuttings and, while this
admittedly may have been insufficient to meet with inflation over the corresponding period
(O’Donoghue 2004), the oak batk (in many woods the most valuable component of the crop)
from all but the first of the cuttings remained the property of Lochnell and his heirs to
dispose of as they pleased. Under the husbandry of the company the expansion of woodland
area (see above) might also have resulted in higher revenues from both bark and charcoal to

the estate than would otherwise have been attained.

3.2.3 The decline of use: 1900 - 2000

Textual information sources for the management of woodland in the most recent period are
few. The timber, tanbark and charcoal markets all fell off in the second half of the nineteenth
century. Regular cutting became unnecessaty or unviable. More information on treatment of
woodland in the period immediately after cessation of economic management and lying
outside of living memory would be particulatly valuable. Evidence of the devaluation of the
resource can be found in records of the coppices being used to supply firewood. In 1906 ten
tons of firewood from Coille Leitire were sold (GD112/16/11/13/3). Wood logs had not
been an important source of domestic fuel (at least not legally) since before the documentary

record began (the NSAS (1845) recorder for Muckairn states that peats were sometimes
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supplemented by brushwood while in Glenorchy it was said 19* century shepherds used
stumps and roots of trees dug from bogs as a fuel supply) and the revenue from selling
fuelwood to tenants was negligible relative to the former income from bark alone. One
coppice wood at Ardteatle (NN1325 — on the old Military Road between Cladich and
Dalmally) was cut in 1909 at a loss after wages and carriage were paid (GD112/16/11/15/15).
Any incentive to manage woodland would therefore have been to grow coppices on to timber
in the hope that value would appreciate in the long term. This resulted in a decline in attention
paid to woods. They became more valuable as shelter and grazing. Hiley (1931) summarised
the situation thus: “...large areas of hazel and oak coppice are a liability rather than an asset.
The problem which faces the owner of such woods is whether they should be continued as

coppice or cut down and teplanted.”

A commercial use which may have been briefly of local importance, though probably of little
ecological significance, in the eatly 20™ century was birch brooms. Between November 1909
and July 1910 35 tons of birch twigs wete sold to the Glasgow Iron and Steel Company from
Breadalbane’s Argyllshire woods (GD112/16/11/15/42). Woods in Muckairn were used

similarly (Macdonald 1966).

For most of the 20" century the Forestry Commission has controlled most of west
Lochaweside. State planting began even before the 1* World War. The Inverliever estate (the
area south of the river Avich to Ford) was acquited from the Malcolms of Poltalloch in 1907
and planting trials (of exotic conifers and broadleaves) by the Office of Woods were underway
by 1909 (FC7/47). The area north of this, formerly the Breadalbane farms discussed above,
which came to be known as Inverinan Forest was acquired by the young Forestry Commission
in the 1930s. On the other side of the loch most old woodland has remained in private hands

though some has been subsumed into Eredine Forest, a vast tract of perhaps 10000 hectares
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of commercial forestry lying between the southern end of Loch Awe and Loch Fyne. By 1959
neatly 9000 acres of the 28000 acre strip of west Lochaweside had been planted, and was
classified as coniferous high forest (NAS, FC7/47 1950s West Lochaweside Working Plan)
and in the parish of Ardchattan and Muckairn 4000 out of 5050 actes of plantable ground
owned by the Forestry Commission were under planted trees (Datling 1955, 278). Such
afforestation of hill grazing continued into the 1980s and much formetly coppiced woodland
was also underplanted, initially mainly with Picea abies and latterly with Picea sitchensis. Further
extensive woods in Muckairn were later acquired in the 1960s by the commission and these
wete also partly underplanted with Picea sitchensis (see Chapter 5). This process was sometimes
aided by thinning ‘overgrowing oak scrub’ and later ringing the remaining stems. While much
old woodland was lost to conifers (e.g. Inverinanmore, Inverinanbeg, Collaig, Figure 3-4)
significant areas of broad-leaves survived relatively unharmed (see Chapter 4). Active
management of these has been minimal; light thinning has been carried out by the Forestry
Commission in some of their woods and firewood has no doubt been cut from others.
Otherwise extensive grazing by cattle, sheep and deer has been the chief use. Many of the
areas which were underplanted have, since the national forestry policy changes of the 1980s,

begun to be ‘deconiferized’ (Kitby & May 1989).

3.3 Discussion: woodland use before and after 1700 AD

Table 3-1 represents a history of the reporting of human impact on woodland in the study
area. The distribution is broadly wedge shaped, showing a temporal increase in the number of
operations described by the documents. The apparent trend is for woodland resource use to

change rapidly from piecemeal, possibly erosive, exploitation of 2 locally regulated domestic
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Figure 3-4 Former deciduous woodland at Inverinanbeg.

utility prior to about 1700 (3.2.1) to intensive and systematic woodcutting for commercial
purposes regulated at the estate level after 1700 (3.2.2). Formal coppicing seems not to have
emerged until the 18" century. This is consistent with expectations in that it fits with
established historical models of ‘improvement’ in the running of highland estates in the 18"
century and onwards (Dodgshon 1981, Whittington and Whyte 1983) and with what 1s known
about the general evolution of wood as a resource and the development of woodland

management in the highlands since 1650 (Lindsay 1974). However, more recently, Rackham

(1994), in considering the development of woodmanship in Scotland, has written:

158



“Although coppicing was extensive in the eighteenth century, only a few medieval references
are known. Is this because it was not practised? or not recorded? or do the records not

survive? or has nobody read them?”

Smout and Watson (1997) have since drawn attention to the existence of a set of specialised
terms (distinct from English equivalents and some of Notse origin) in earlier wood contracts
which strongly hint at a pre-union tradition of Scottish woodland management. Crone and
Watson (2003) suggest there may be great under-representation of medieval woodland
regulation in the documentary record for Scotland. In using the documentary data-set detailed
above (3.1, 3.2) as a key to historical-ecological pressures on woodland in the study area there
are sufficient doubts about the apparent severity of changes in the use of woodland 1700
(though not that there were changes) to justify reviewing them here. Opposing possible
interpretations for the obsetved temporal distribution of historical information (Table 3-1)

are:

a) Woodland management intensified in pressure, widened in scale and became more
sophisticated in technique commensurate to the enhancement of detail in the documentary
record seen after ¢.1700. The increase, over time, in the number of operations shown from

textual sources reflects the relatively abrupt imposition of a formal coppicing-like regime.
b) The documentation relating to woodland use becomes more detailed but does not reflect

sudden refinement of practice, because of bias in the occurrence, preservation and provenance

of documents surveyed relating to petiods before and after ¢.1700.
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3.3.1 Woodland use before 1700

The dominant feature of the recotd for the period before 1700 is the emphasis on protection
rather than utlisation (3.2.1, see also Innes 1855, 423, 428). Most references to wood use are
convictions either for cutting green wood or destroying it in some other way, for example, by
peeling it, by keeping goats or committing muirburn. A straight reading of the barony court
records would imply that human interaction with the woodland resource was defined by
prevention of usage, illegal usage and punishment. However, the statutes were clear in
permitting wood to be cut by tenants under control of the ground officer and the size of such
sanctioned harvests is unknown (3.2.1.1). Furthermore, the regularity and quantity of
ptesentments for cutting wood suggest that the court system acted more as a method of
levying tenants to control against overuse (and monitor it) and less as corrective treatment of

criminal activity or as a way of generating revenue (Watson 1997).

The size of any timber or wood resetve that resulted from the controls on use is not readily
quantifiable and the question of the purpose of legal protection of trees and wood anses.
Were the measures employed by the court designed to reverse or halt the decline of (or just
sustain) a sparse domestic resource or to maintain an already appreciable natural capital for the

landowner?

Rackham (1980, 145) notes that timber is one of the few forms of capital that can be disposed
of without harming the productivity of an estate. The laws of regulation here do not
necessarily mean that there was concern over the self-sufficiency of the estate with regard to
its wood supply or even that domestic wood supply was threatened. Preserving wood meant

that if commercial opportunity (or financial crisis) came along, then the landowner would be

in a position to capitalise without delay.
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Thete is little direct evidence for the woods as capital at this stage because there are so few
documentary examples of sales before 1700. For example, Watson (1997) states that Campbell
of Glenorchy’s oak and pine woods in Argyll were lucrative but almost certainly not until the
18" century, when woods in Glenorchy were sold to Irish woodcutters (1723:
GD112/11/1/17). Nevertheless some cutting had occurred before, pethaps not on a large
scale, because it was later reported that the Irish “in cutting the 0/ stocks for charcoal” made
great destruction (GD112/16/10/2/1) and some bulk purchases of woods in the area had
been made in the seventeenth century (GD112/16/11/2/6, GD112/1/ 549). For instance, in
1669 a sale was made of the “growth of all oakwoods on the lands of Barnadeish and
Bathalacan upon Loch Eite”. Eite is an old Gaelic form of Etive (Shedden 1938) and this
contract refers to what were later known as Batrs or ‘the two Barrs’ on Loch Etive (NN0739).
The oak component of these woods was sold again in 1718 (GD112/16/11/2/14) and the
non oak component was included in the aforementioned Irish contract of 1723". This pattern
suggests that before the mid 18™ century 50 years may have been a customary age for bulk
harvesting of oaks as merchantable timber. Fifty years of growth would be quite adequate for
most building requirements'*. Later, in the eighteenth century, Argyll oaks reserved to the age
of 40 — 60 years were not fit for ship timber but sold for “boats, couples and raftets etc to the

houses of country people” (OSAS 1791-99: parish of Strachur).

This surviving documentation is too scant to tell, even roughly, what proportion of the
resource was being harvested systematically before the 18" century but it nevertheless seems

legitimate to question how common commercial wood use might have been. The appearance

13 Woods on these farms were cut regularly throughout the 18t and 19 centuries, along with the Lochaweside
woods, and oakwoods here now form the core of Lochetive SAC and the ‘Lochetive complex’ of the Natura
2000 Adantic oakwood network (May 2002). .

" On good soil, trees of this age are expected to be in the range of 7 — 10 inches diameter at breast height and 50
= 60 feet tall (Jones 1959). Growth in Argyll may be slower and from trunk cores taken in existing stands in the
county, roughly 6 inches diameter equates to about 50 years growth (Thompson e a/ 2001). Mean rates of
growth of canopy oaks in a Loch Lomond stand measured over a 37 year period (Mountford 2000: 0.775 cm
GBH year!) would give a consistent estimate for the size of a 50 year old oak.
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of temporally and spatially scattered wood contracts in the 17" century might equally
represent the first few forays into formal management (a foretaste of 18" century
improvements) or just a paucity of written evidence for an established habit (for example as a

result of poor preservation of seventeenth century archives (Shaw 1986)).

In considering the same question Lindsay (1975c) stated that formal coppicing was rare before
1650 and remained uncommon until after 1700 in Scotland. This belief is a conclusion drawn
from historical information on the wider economic sphere and the shortage of pre-eighteenth
century textual evidence for woodland management. That a commercial market for tanbark
and other coppice produce had not yet grown is shown by the large imports of tanned leather
to the burghs through the seventeenth century and the relative rarty of industries needing
latge amounts of fuelwood ot chatrcoal (Lindsay 1974, 1975c). Lindsay’s assertion that
coppicing was slow to develop in the area was therefore based on the notion that it was
tanbark and industrial fuel as commodities which necessitated the adoption of formal
management procedures. The model supposed that indigenous wood use prior to
development of such markets was of insufficient magnitude to require formal management,

though it was suggested that coppicing may have existed in a ‘primitive form’ for local

purposes.

At the local scale of this study it is not inconceiveable that the well connected Campbell lairds
were capable of exporting the oak bark from their estates befote the 18™ century. A contract
of 1642 for oak trees at Succoth (NN2126), approximately 9 km from the eastern shore of
Loch Awe, teserved to the seller all the bark of the oak trees sold (GD112/1/549).
Communications with the Ulster coast were probably superior to those with the lowlands and
until the early 18" century (Professor T. C. Smout pets. comm.) a ready market might have

been found with Irish tannets. The prohibition of export of live cattle from Ireland in the mid
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1660s greatly increased tanbark demand in that country whose supplies appear to have been
strained long before (McCracken 1971, Clarkson 1974). Whether there was scope for

cxploitaﬁon of an Irish market before this however is uncertain.

More importantly however, it ought to be countenanced that unwritten sinks of wood pre-
1700 were large enough to engender serious efforts to manage the woodland resource. It is
not disputed that commercial use of woodland became much more frequent after 1700 but
the ecological effects (other than simply woodland attrition) of use before this might easily be
underestimated as a result of the disproportionately heavy imprnnt that modern economic use
has left in the archival record relative to peasant use. The precision with which commercial
harvests of wood can sometimes be reconstructed (from contracts and management papers)
contrasted with the vagueness of evidence relating to domestic demands (see 3.2.1.1) may lead
to the belief that the latter historically represent a trifling proportion of the former. Such a
belief should be treated with caution. In 1800 a valuation report stated that the yield of
industrial charcoal from certain woods had been seriously dented during previous cuttings
because the contract with the Lorn Furnace Company had allowed an unrestricted amount of
wood to be sold to tenants (GD112/16/10/8/45). It is a conspicuous gap in our knowledge
that we have no good estimate of past wood ot biomass consumption per capita. More is
known about Scottish rural housing in the Iron Age than during the 16™ century (Whyte and
Whyte 1991, 28). Three potentially important undocumented sinks of wood before 1700,
deserving of more research, are briefly considered below as possible spurs to woodland
management: domestic and farm buildings, other building projects, including boats and local

iron smelting.

It is reasonably certain that west highlanders lived in creel or basket houses well into the 18"

century and possibly into the 19" and it is assumed that this had been the case throughout the
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middle ages. Eighteenth century accounts of the construction of these turf covered,
wattlework buildings agree that they were serious consumers of wood (e.g. GD 44/51/743/7,
Smith 1798, 15 and see Logan 1876, v2, 1-28, Dunbar 1966, 228, Henderson and Dickson
1994, 81) though the profligacy of peasant wood use was doubtless exaggerated sometimes.
This style of building, lavish in its consumption of wooden rods and poles, need not always
necessitate systematic woodland management (Crone 1987, Goodburn 1994, Dark 2000, 79)
but it seems implausible that the demand was to be met by opportunistic gleanings from an
unmanaged resource. Furthermore, the fact that the method of building was still followed in
the 18" century by which time sufficient woodland remained to provide a potential industrial
fuel supply (see 3.2.2.1.1) suggests that it was not, or was not always, destructive to woods.
The method’s destructiveness was, however, used as justification for legislation brought in in
the 1720s binding Breadalbane’s tenants to make greater use of stone in buildings and to pay
for their wood rather than obtaining it by right (GD112/17 pp. 2, 97, 179). This might be seen
as an attempt to reduce the toll of domestic wood use on future commercial profits. However,
legal restraints on vernacular building style were in force much earlier for sometimes in the
eatly 1600s convictions in the coutts for the offence of slattagavellis or slattagavells are seen (e.g.
1620 at Letters farm GD112/17/4 pg. 227a). This expression, a combination of Gaelic and
Scots (or English) words, relates to the use of rods, to construct the end walls of buildings,

(Gaelic: slat/slatag = rod, twig, switch ot wand: MacFarlane 1912, MacBain 1982).

Medieval high status building projects in the study area, while perhaps not enormous
consumers of wood relative to the size of the resource, may have been significant enough to
engender efforts at woodland management through their specific requirements for large
timber and scaffolding. According to Dunbar (1981) architectural development in the
highlands before the 14™ century was comparable, contrary to what is often assumed, to the

lowlands, with many stone castles, parish churches and small chapels being built. A
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Valliscaulian priory was founded at Ardchattan (NM9734) around 1230 (sites on Inistrynich
and Inishail in Loch Awe, traditionally believed to be religious houses, are unconfirmed) and
by the 15" century there were four castles in Loch Awe itself (RCAHMS 1975, Ordnance
Survey 1978). Normally oak is the timber seen in Scottish grants for the erection or repair of
important buildings (Logan 1876, v2, 83) but it is understood that the roof timbers of the 15%
century Glenorchy Campbell castle of Kilchurn (NN1327), on a promontory in the northeast
of Loch Awe, were of local pine (Smith 1798, 147)"*. In addition to castles there are the sites
of 20 crannogs in Loch Awe (McAtrdle and McArdle 1972). These are presumed to have been
built and maintained with timber and wood from the loch shores before the period of interest
here, but it is noted that crannogs may have been in frequent use in the historic period
(Macklin s 4/ 2000); one on Loch Tay is said to have been garrisoned by Campbell of

Glenorchy as recently as 1646 (Whyte and Whyte 1991, 17).

These buildings would have been served by boats. As with land buildings (see above) written
information about the vessels presumably used in the life-work of the tenantry and peasants of
Lochaweside, and the material consumed in their construction, is rare (GD112/74/341/0).
Ship service was cleatly often a term of tenure in medieval and early modern Lotme (Munro
and Munro 1986, xl, GD202/18, GD112/17/4 pg. 241) and the building of galleys must have
been a significant aspect of life. Timber may also have been exported from parts of western
Scotland during the period of Norse influence for boat and harbour construction elsewhere
(Brogger 1929). There has been a revival of interest in galleys and galley building (Rixson
2000) but the relationship between boatcraft and woodland use in the west highlands remains
obscure. Research on this question would be interesting. The hypothesis can be made that the

sophisticated sea going culture of medieval Argyll was founded on mutually attendant

15 Loch Awe was within easy transportation distance of pinewoods growing, near their southern limit in this part
of the country, in Glenorchy. Later, in the 18th century, the descendants of the Glenorchy lairds (Earls of
Breadalbane) still used Glenorchy pine for building work at their seat at Taymouth in Perthshire. In 1736 seven
score trees for joists, each squaring at six inches, were cut, led to Loch Dochart and floated the full length of the
Dochart and Loch Tay, a total distance of at least 70 km (GD112/15/247/1).
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traditions of boatcraft and woodland husbandry rooted in ancient Celtic and Norse

knowledge.

It seems fair to propose iron making as a potential cause of woodland conservation and
management in the earlier historical period (Garrad 1994, Ardron and Rotherham 1999, cf.
Edwards 1999, Gale 2003, Clay ef 4/. 2004). In Scotland, where until recently medieval iron
smelting has received little direct or systematic attention (Photos-Jones ef 4/ 1998, Hall and
Photos-Jones 1998) and the ecological implications for woodland of using charcoal as the fuel
source have rarely been addressed (e.g. Tittensor 1970), it is a subject worthy of more serious

investigation.

An eatly historical reference specific to the study area comes in a 1432 charter of lands in
Lochaweside and Glenorchy (MacPhail 1934, 199-201). The suggestion is that the tripartite
relationship between trees, iron and leather, well known from studies of 18" century
woodland management (see Lindsay 1975c), was established in the 15" century. The rights
given, although they may be from a standardised legal list, include those of boscs and silvis
(imber and underwood), fabrilibus (a smithy) carbonarijs (charcoal, charcoal pits or charcoal
burners) and fervifacturis cum franinis (> bloomery furnaces with bark tanneries) (English from
Baxter and Johnson 1934). Iron making licences and woods ‘nominat tharto’ are referred to

again (though not granted) in leases of Glenotchy farms in 1571 (Innes 1854, 144).

The documentary evidence for ironmaking before blast furnaces is generally weak however,
and illumination of the subject rests mainly on relatively inconspicuous archaeological remains
including partially preserved bloomeries and slag, the spongy siliceous debris produced when
iron ore is smelted, the study of which is a difficult area (see Tylecote 1986, Scott 1991). A

conventional view might be that, although by definition, iron making was a feature of the Iron

166



Age, smelting at this time had little effect on woodland (Armit and Ralston 2003). Not until
the 18" century did Scottish wood become important as an industrial fuel (Smout 1960).
Nevertheless, the frequency of preindustrial bloomery sites in the west highlands (Whyte and
Whyte 1991, Rennie 1997, Atkinson 2003) at least suggests that charcoal usage to smelt iron,
probably from bog-ore (Atrhenius 1967), in the first seven centuries of the second millennium

AD is worth considering as an agent of local woodland change.

3.3.2 Evidence for and against the emergence of woodland management after
1700

Many features emerge after 1700 which suggest a sea change in the standard and scale of
treatment of woods but, conflictingly, there are also suggestions of a well ingrained tradition

of woodland management.

First, there is either a lack of the local expertise expected to come with a strong tradition of
woodmanship or a general distrust of indigenous talent and an aspiration towards English and
lowland standards of management with which the owners and managers of woods were
becoming better acquainted (see Watson 1997, GD112/16/10/8/20, GD112/16/11/1/8, 9,

15).

Ostensibly, a significant change in management came in 1744 when full time woodkeepers
were employed in addition to the single officer in charge of the estate’s woods. These were
men who would ‘live hard by the woods’, maintain enclosures and guard them against
trespassing livestock (GD112/16/10/2/2). This was really a modification of the long
established post of ‘wood-herd’, a person whose duty it was to check grazing within woods

(and who may well have acted as forester in the barony court) but the employment of
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professionals rather than tenants, whose livelihoods may still have come from cattle, meant

greater efficiency.

An important (ecologically perhaps the most important) 18" century innovation in the practice
of woodland management was the clear cutting of large areas of wood; selective extraction
appears to have been the norm before the 1750s when blast furnaces, which would utilise
charcoal of all deciduous species without apparent preference, arrived (see 3.2.2.1). The only
scenario where clear cutting was likely before this was if 2 monospecific stand of oak or pine

had been sold to a merchant.

At the end of the eighteenth century, as at the beginning, there was a sense of urgency to
wrest the maximum profit from the woods (see 3.2.2.1 for more detail). Around this time
Breadalbane’s instructions to woodkeepers are phrased as though serious changes were afoot
but their content is no different to what had been advocated (if not achieved) throughout the
1700s and essentially similar to the ancient system of oversight (see Watson 1997 and 3.2.1.1)

(GD112/16/10/3/6):

Now that the agricultural improvements on my estate are fairly launched 1 call for particular attention to my
woods - and a regular and judicious system of management must be adopted both to encourage their growth and
to make them profitable.

A more regular and systematic method must be followed up by the woodkeepers - in the first place no wood
must be cut but in the winter months (except oak). The tenants who require wood to deliver their request in
writing to the ground officers to be then booked with Carmichael, the principal woodkeeper, the preceding
autumn and winter, he to answer their reasonable demands for payment at stated fixed times from the 1st of
October to the 30th March following of which be is to keep an exact account.

Post 1700 documents sometimes imply a well established tradition of woodland management

and good awareness of best practice. The second Earl of Breadalbane (1718-1752) himself

displayed excellent knowledge of woods and their care (e.g. GD112/16/11/1/12 (59)) though
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whether this came from an association with lowland society or from an inheritance of
highland tradition is not clear (Watson 1997). In 1725 (GD112/16/11/1/27 & 28) there was
consternation over the execution of a sale of pine and oak woods in Glenorchy. The Irish
buyers of the woods were said to have breached the contract which committed them to act
according to the ‘common and regular custom in such cases’. This meant cutting the trees:

at proper times and seasons and in such manner as the same might spring and to take all care and precaution
lo prevent any dammages to the young trees and growth by the drawing or falling of the forsaid timber and to
cut down the whole oak thereby sold to them regularly and in haggs.

The contravention was itemised with such details as these:

By cutting down a great many oak trees, some three or four feet and upwards from the ground, and the stumps
left 5o peeld and stript to the ground which occasions such a decay in the stool as the same can never thereafter

spring up again.

They have cut the whole of the timber so lately this last summer that no growth can come this year and before
next the root and stock will be dead. . .

The ‘common and regular custom’ indicated by these items — cutting and dressing stools low,
ensuring bark was not peeled below the cut, not piling up cut wood near stumps (which could
damage and inhibit regrowing shoots) and cutting oak in the growing season so that it could
be peeled, but not so late into the summer as to interfere with Lammas shoots sprouting from
the new-cut stumps - was substantially the same as that given, a century later, as state of the
art management practice (albeit with some innovations) for highland oak coppice by Robert

Monteath in his Forester’s Guide and Practical Planter (1824).

Despite the use of professional woodkeepers after about 1744 and the avowed commitment
to improving the standards of woodland management under the 3™ and 4" eatls (between
1740 and 1834) the estate was less than doctrinaire in its adherence to ‘improved’ forestry
practice — perhaps because the earls often had strong opinions on what was best but perhaps
also because it already had customs which worked. For instance, as already noted by Lindsay

(1975a, 1975¢) and Stewart (2003b), while textbook oak coppice management employed full
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rotations of haggs cut annually, actual contracts usually only hatvested for ten or so years out
of each cycle of growth. While it was recommended when selecting standards to take the
straightest trees and prune them, woodkeepers’ instructions in 1800 stated: “It is too common
an error in choosing oak standards to select long straight ones which are the most apt to
decay” (GD112/16/10/3/2). Weeding was carried out less ruthlessly than advised (3.2.2.11).
Motivations did go beyond profit (e.g. to employing the poor and landscape beauty). A letter
written by the 4" earl in 1790 shows his attitude to woods near his Perthshire seat (GD
112/74/144/4):

. 11 thinning the plantations their beanty and effect must be considered, as well as their value and profit, and
of the two considerations I must observe that I consider their beauty of the most importance, and therefore would
willingly relinquish any addition of the one, than allow it to be gained by any detriment to the other.

The documents surveyed for the 18" and 19" centuries give two, slightly conflicting, strands
of evidence. It is clear that higher standards of management were striven for than in the past
(before the 18" century) and that a much increased intensity of exploitation was achieved but
it is also evident that there was already a tradition of woodland management. Wheteas this had
once been intricately bound up with other land-uses, it now came to be seen as inefficient.
This perception, and the desire for ‘improvement’, has produced a documentary record which

may over-emphasise the depth of change.

3.3.3 Summary - the historical development of woodland management

In summary, the apparent development of formal management in the study area at around
1700 does not represent a fundamental shift in the technology by which needs for timber,
wood and bark were provided. A consideration of scale, temporal and spatial, is critical to
understanding the changes which did occur. In response to greater ability to sell produce,

particularly oak bark, the spatial scale of harvests expanded and their temporal interval was
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more or less standardised. Management before these events doubtless operated at a smaller
spatial grain. There were many more purposes to which wood was put by the rural community
than by the industrial buyers of wood. In the absence of constant commercial interest some
underwood was harvested at a range of sizes and some wood was harvested as domestic, and
pethaps sometimes, commercial timber. Under contractual exploitation a very large
proportion of all wood grown went off at a single age. These factors would have resulted in a
woodland resource in the 17" century and before of a much more heterogeneous nature than
the 18" and 19" century coppices. In the latter there was still a range of ages present at estate
level but not at stand level; ‘patch size’ (White and Pickett 1985) had increased several fold (to
as big as 50 ha). Further to this, all species harvesting (i.e. all species cut at the same time for
the same uset) began to be undertaken in the 18" century woods. This appears to have been
connected with 2 change in the position of laird and tenant with respect to rights to, and
ownership of trees which paved the way to clear-cutting, a practice which also favoured the
development of a more homogenous resource. In ecological significance these developments
were probably greater than operations like planting oak trees and weeding of crops in the

study area.

3.4 Ecological implications

The ecological implications of the uses and changes in uses of woods described and discussed
above cannot be fully explored here though in many cases they will be obvious from the
accounts presented above (3.2). Allusion to the general ecological significance of historical
information has already been made. A site by site petspective is valuable for investigations of
the specific aspects of use and its ecological consequences and three case studies are presented
in chapters 4, 5 & 6 which build on the discussion of historical ecology presented here.

However it will be useful to first review the main ecological themes to emerge from the
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survey. This is limited to the petiod from 1576 when written evidence of use first becomes

consistently available.

3.4.1 1576 - 1700

The effects of the types of pre-industrial wood and woodland use shown by the earliest group
of documents (and which are presumed to represent the period from at least the 15™ century)
are very difficult to estimate because of the problems in establishing rate and intensity.
Lindsay’s (1974) thoroughgoing survey of the documentary material relating to highland
woods from 1650 concluded that human ecological impacts within woodland before this time
wete ‘significant but difficult to quantify’. The documents do clearly show that strong
measures, perhaps very long established, were being taken to manage the resource in

accordance with local needs (even if quantification of these needs is not possible — see 3.2.1,

3.3.1).

The most important documented ecological aspect of wood use in this period is the selection
of tree species. It is clear that oak, ash and pine would tend to be the trees ‘promoted’ or
reaching maturity whereas the other species or ‘common wood’ were probably cropped at
higher frequencies. This would have given woods a distinct character. Woods at the farm scale
would normally have had mixed age structures though occasionally, when major harvests of
timber and underwood coincided, severe disturbance and large extents of even-aged regrowing
wood could occur. The preindustrial woods thus begin to sound like ‘coppice-with-standards’
though this terminology would have been alien at the time and the lack of explicit references
to such a ‘system’ in the highlands has led to a disbelief that the practice ever gained hold in
Scotland (Anderson 1967, 225 ef seq. see 3.3). Bohan (1997, 309) has however challenged this
with the evidence of ancient stools and open grown trees from sites such as Achnatra near

Inveraray, which he suggests can be viewed as an analogue of a medieval Scottish wood.
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The other significant factor in shaping woodland character is treatment post cuttung and far
less can be said about this from the evidence. The effects of fire and goats on woodland were
legislated against. The effects of sheep and cattle were apparently not. In view of the severity
of fines imposed on tenants (e.g. for peeling oak) it seems highly unlikely that the same
jutisdiction would be passive in the face of setious destruction by tenants’ livestock. There are
various possible interpretations. One is that herbivore pressure was low enough that net
regeneration of trees was sufficient. Fraser Darling (1955, 3) regarded traditional cattle
husbandry as compatible or even complementary to forest growth (because the trees benefited
from manure and reduced herbage competition) but this subject has only recently begun to be
investigated formally (Kirby ez a/ 1994, Armstrong ef al. 2003). Another is that animals were so
well hefted and herded that the worst damages could generally be avoided. A third can be
made with the proposal that non-permanent fences were used to protect regeneration in
woods as and when needed rather than forming permanent emparkments. It should also be
noted that cattle were of such central value to the estate that a degree of cow browsing may

have been viewed as inevitable and tolerable in a way that damage by goats etc was not.

If muirburn was as common as the record suggests it may have had an appreciable effect on
the spatial distribution of woods by preventing tree establishment in open areas thus
maintaining the existing spatial pattern. Wood use in these circumstances might tend to rely
on the conservation (by which is meant assurance of regeneration rather than avoidance of
cutting) of old stands rather than on new ones arising. Within stands, fire has been reported to
have caused a loss in species diversity in the Killarney woods, Ireland, favouring oak over
birch and rowan (O’Sullivan 1991). There is support from North America for fire as a
widespread mechanism of oak selection (Whittaker and Woodwell 1969, Russell 1983, Abrams
1992) but this has been questioned from several angles (Whitney and Davis 1986, Huddle and

Pallardy 1996, Clark 1997, Arthur e /. 1998, Barnes and van Lear 1998, Vera 2000). There are

173



hints that the deliberate use of fire in western Scottish woods (cf. Moore 1996) may once have

been traditional but substantiation of this is still needed (see 3.2.2.3).

There was cleatly enough pressure on the resoutce at this stage to mean that deadwood would
have been too valuable to leave lying on the ground and would have been extremely
uncommon as a component of the woods. Again, if muitburn was so common on the slopes
above the wooded shores and valley sides this may have led to acidic waters, washed over the

rind of much burned peat, influencing soil pH (cf. Fraser Darling 1955, 171, Skiba ez a/. 1989).

3.4.2 1700 -1900

The nature of coppicing as a disturbance and its ecology have been well studied (e.g. Rackham
1967, 1980, Buckley 1992, Fuller and Warren 1993). The following factors have been invoked
as stimuli for ecological change. Gap formation alters light levels. For example, after cutting,
there is a twenty fold increase in insolation at ground level during summer. During the bare
half of the year the effect is much smaller but still significant (Rackham 1975, 136). The
spectral quality of light is also different without having passed through the foliage filter of a
canopy (Fuller and Warren 1993). Temperature range increases without the buffering action of
the canopy and soil moisture increases through reduced transpiration, though the potential for
a humid microclimate is lessened (Evans and Barkham 1992). Disturbance resulting from
felling, dragging poles and trampling may provide colonisation sites for some species while
damaging the shoots and roots of others. The systematic removal of substantial quantities of
biomass may result in nutrient depletion when coppicing is continued over many centuries

(Rackham 1967).

Empirical information on the vegetational outcome of this disturbance is scarcer, especially

for upland woods. Most of the knowledge on this subject focuses on the increased abundance
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and vigour of spring woodland flowers in the second and subsequent years after cutting
(having enjoyed the photosynthetic benefits of the enhanced light environment in the first
year after cutting). Ruderals are also successful in the light phase of the cycle. Later, during the
shade phase of the coppice cycle the composition of the ground flora changes as relatively
species poor assemblages of shade plants take over and the field and ground layers are
increasingly inhibited by the dense thicket of underwood. Throughout this latter part of the
rotation, the perennial light phase plants survive by vegetative growth and as seed banks. In
addition, the elimination of mature and senescent stand stages must result in declines in all the

species of organism dependent on them (Streeter 1974).

These are the classically observed effects of lowland coppicing but there may have been
special features applying to upland tanbark coppicing where operations were performed in
spring and summer rather than winter (see 3.2.2.2) and soils are generally shallow and base

poor.

Since there are no working young tanbark coppice woods on acid upland soils to observe, the
dynamics of the ground flora under this regime are a matter of conjecture. Because the harvest
was performed during the growing season vegetational reaction could be immediate. In a
lowland coppiced wood the next season’s vernal herbs are the first plants to benefit
photosynthetically from the enhanced light environment, resulting in the characteristic floral
shows in the second and subsequent years after cutting. In a tanbark wood this might never
have happened. The leaves of many vernals would either be withering by the end of harvest or
have been trampled, beyond profitable function, under the feet of workers and horses. If
resilient summer growers and flowerers (grasses and sedges for example) could consolidate
their positions in the wood at this time they might control the ground flora until the next
shade phase. Similarly, the production of lammas shoots from stumps in the same growing

season as cutting was performed may have been ecologically significant. It could theoretically
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mean that petiods when coppices were without at least a2 minimal woody cover were very

short.

The potential nutrient depletion mentioned before may have been especially significant here.
Accumulation of woody biomass is a sink on the soil’s pool of nutrients which can be
characterised as a net uptake of base cations (Nilsson e 4/ 1982). This effect is generally
considered an important feature of conifer afforestation (e.g. Grieve 2001) with broadleaves
having a reputation for soil improvement (Ovington 1953, Gardiner 1968, Miles 1985) but
there are no data on the effects of repeated wholesale cropping of broadleaves on upland sites,
such as described for this period. Acidification and nutrient depletion could, however,
reasonably be expected (Rackham 1967, Adderley e# 4/ 2001). For example, historical
phosphorous impoverishment has been suggested in the highlands (Fraser Darling 1955, 163)
and North Wales (Edwards 1980, 308), strongly indicated in NW England (Newnham and
Carlisle 1969) and demonstrated in Belgium (Verheyen e 4/ 1999) in formerly exploited
woods. Low soil P may be limiting to tree growth (cf. Birks and Birks 2004) on the IBP

woodland monitoring sites in NW England (Brown 1974, Cole and Rapp 1981).

Whether this ever became a limiting factor for coppice growth is a different question. In the
later eighteenth century doubts were cast by some travellers (Penant & Saint-Fond) on the
long term viability of the Lorn Furnace because they felt wood growth would either fail or be
too slow to sustain demand (Lindsay 1975a)'. Apart from the fact that the furnace ran for
over 120 years, qualitative information from the historical sources suggests fears were
unfounded. The last time the woods of Lochaweside were reported on in detail, after 125
years of cutting, the woodkeeper described them all as flourishing and one as “the best

thriving and healthiest hagg of oak copse that ever I saw at its age” (GD112/74/229/3).

' Interestingly it has recently been considered (Addetley ef a/ 2001) that were short rotation coppicing systems to
be re-established as a long term land-use in Scotland (this time as a source of renewable energy through biofuel
production) “a combination of optimal lowland site conditions and a source of the nutrients [.e. some kind of
external fertilizer] would be required for them to become viable”.
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However, this gives no insight into the possible alterations to competitive relationships among
tree species of differing soil requirements. More basophilous or nutrient demanding species
growing much neater to their edaphic limits than in lowland systems may have been seriously
affected, so that woods, rather than noticeably losing productivity may have just become more

acidophilous in character with relatively more oak and birch and less ash and elm.

There is some evidence that oaks (Quercus pyrenaica, Q. lanuginosa, Q. ilex), when growing on
poor soils, may retain more nutrients in above ground perennial biomass (stems and branches)
than would be returned to soil through litterfall under conditions of low edaphic stress (Rapp
et al. 1999). Such an adaptation, if present in British oaks (cf. Cole and Rapp 1981) and if
proportional to the degree of stress, coupled with intensive human exploitation could result in
a ‘positive feedback’ loop whereby the rate of nutrient loss through export of biomass is

exacerbated at each successive harvest.

Aside from the consequences for soil of repeated nutrient export in biomass, harvesting
events must have had an effect through the combined factors of exposure and disturbance of
soil, and rainfall (Cole and Rapp 1981, Stevens & Hornung 1990, Hart 1993, Lockaby ez 4/.
1994, Lebo and Herrmann 1998). Charcoal burning itself may not have been of great
significance (3.2.2.8) and whether general nutrient loss from forest soils after harvesting
became a setious factor would have depended pattly on the speed of revegetation of the site
(e.g. Hornung e a/. 1998). Little ef al. (1996) suggest accelerated podzolization of soil under
mixed woodland cover associated with historical anthropogenic disturbance in south west
Ireland. Previously, when harvests were selective or incomplete (3.4.1 above), this tendency
would have been ameliorated by constant partial tree cover but when clear cutting became
prevalent — the potential for soil impoverishment on a scale comparable with the hagg size is

underlined (see 3.2.2.1 & 3.3.2 for consideration of the development of clear cutting).
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The sparseness of standards would only have added to this potental. The figure of one tree
per acre quoted previously (3.2.2.9) is very low compared to other described systems. For
example, Tansley (1939) considered 12 mature oaks per acre (.30 ha") normal for English
coppice with standards while in Clydesdale anything up to 25 per acre was customary in the
18" Centuty (Anderson 1967, 225). Atherden (1992, 83) cites a broad range of 12 — 100 ha
for upland deciduous woods in general, which, at its lower limit, is still considerably more
dense than here. Rackham (1971) considers that Tansley’s figure would result in approximately
30% canopy cover so it is clear that the 18" and early 19" century Lochaweside woods can be
considered more or less bereft of mature canopy. However, because of uncertainty over
spatial configuration, an ecological role for the few standards in maintaining habitats for
certain species at a super-localised level cannot be discounted. Peterken and Worrell (2003)
consider five canopy trees per hectare a minimum recommendation for performing the

ecological functions associated with continuity of mature growth in future management of

Atlantic oakwood.

Goldsmith (1992) makes the point that there are two quite incongruent views of coppicing.
Firstly, it is a “conservation panacea”, a woodland management technique supportive of high
structural and species diversity. Alternatively, it can be said to produce an even-aged, nutrient
depleted woodland which is, in terms of biological diversity, a poor relation to natural forest.
Which view is held to be correct will vary according to the exact nature of the conservation
agenda. The semi-natural woods of the study area are most important for their oceanic

bryophytes, plants which would not generally have been helped by frequent cutting.

The enclosure associated with coppice management during the 18" century was successful,
perhaps too successful, causing woods to become choked with brushwood (see 3.2.2.7 and
Chapter 4) (cf. the current policy initiative of woodland livestock exclusion premiums).

Although livestock were pastured in woods during the later phase of the crop’s development
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this did not eliminate the shrub layer. This effect (cf. Putnam 1986, Putnam et 4/, 1989),
though it was profound at the time, is probably of doubtful long term significance. The system
had achieved 2 huge ctop of small roundwood — often the objective of coppicing - whereas
what was wanted was a smaller number of larger stems suitable for making smelting charcoal.
During the 19" century the problem seems to have been remedied by the employment of
thinning. This adjustment is likely to have altered the structure of the woods significantly and
with it the ground flora of the 19™ century woods may have become more stable and less
dependent on the light and shade phases of thicket regrowth. As already indicated, weeding -
done in conjunction with thinning - in these woods seems unlikely to have radically altered the
composition of the arboreal vegetation in the long term unless it was accompanied by a very

intensive programme of planting and layering (which does not appear to have been the case).

3.4.3 1900 - 2000

Since this study is concerned with extant semi-natural woodland, 20" century planting, which
has had a far reaching effect on woodland in general in the landscape of the study area, is not
considered further here. For semi-natural stands this has been a period characterised by
neglect (and some destruction) but latterly conservation by minimal intervention. Therefore
there is little to say on the ecological implications of use. However, neglect also has
consequences. The life history strategies of organisms and their interactions became the chief
controlling factors in the ecology of the resource as the influence of large scale disturbance on
the vegetation was removed (although the nature of this vegetation may have been determined
by previous disturbances). Cessation of economic use of woodland resources does not,
however, equate to disuse of the land on which they stand. The other controlling factor has

been extensive grazing by livestock and by deer.
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In discussions of upland woodland ecology and conservation sheep and deer grazing often
takes precedence and it is not necessary to state that in some woods it prevents young trees
establishing. However in many of the same woods the existing trees are not old or moribund.
In the study area, the development of a true canopy and trunk space (for the first time perhaps
in centuries) has been relatively recent in most woods. Light or its diminution at the woodland
floot, as is well known to foresters, is probably a factor which has been often ovetlooked and
where careful examinations have been made (Shaw 1974, Palmer ez al. 2001, Kelly 2002) it is
implicated as a key influence on recruitment in current unmanaged semi-natural woods (see

Jones 1959, Streeter 1974, Peterken 1986).

The main processes at work during this period therefore have been maturation of existing
woody vegetation and the inhibition of regeneration as a result of both shade and herbivory.
Before maturation gives way to senescence, conservation bodies are anxious to encourage
regeneration, the principal feature of conservation management plans for western oakwoods
of the last two decades being to kill deer and exclude stock. Relatively little attention has been
paid to the possible futute role of natural canopy break-up in driving regeneration. As well as
damage (see Gill 1992a, 1992b, 1992¢ for reviews of woodland damage by herbivores) grazing
has ‘positive’ functions (Kirby ez 4/ 1994) and appears to be instrumental in maintaining some
of the NVC communities characteristic of woodland types for which there are now statutory
national and international conservation directives (Rodwell 1991, Kirby 2001). It could easily
be argued that it has also been instrumental in producing them. For example, grazing is
thought to be necessary for retaining the bryophyte interest of many western oakwood sites
(Mitchell and Kitby 1990). Recently the use, and further understanding, of livestock grazing in
woods as a management tool has been receiving more attention (e.g. Kirby ¢f a/ 1994, Mayle

1999, Armstrong et al. 2003).
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The next three chapters will draw on this account and discussion of the ecological history of
woodland resoutce use by considering the historical development of three specific stands (2.3)

within the study area.
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4 Lower Fernoch

4.1 Site location and selection resumé

Lower Fernoch wood was selected for study as an example of an ‘ancient’ historically
recorded woodland dominated by oak (Quwercus spp.)(see 2.3.3). It is a rather uniform,
approximately 50 ha, stand of oak on the western shore of Loch Awe. The exact extent of the
wood has changed with past management but the area of interest can be defined as the
woodland occupying the edge of Loch Awe between the rivers Berchan and Cam Allt (Figure
4-1, Figure 4-2). At the land boundary of the wood the adjacent land-uses are chiefly rough

grassland and coniferous forestry.

4.1.1 Topography, geology and soils

The wood is on a south east facing slope overlying Loch Awe grits and epidiorites which form
a syncline at the eastern edge of the Lorn volcanic plateau dipping to Loch Awe (Hill 1905,
Geological Survey of Scotland 1907). The woodland area consists of a broad shelf rising to a
ridge (¢. 90 m OD) from the loch level (50 m OD) and falling to the road to the west.
Topographical diversity is provided by small crags along the ridge, gullies of streams flowing
into the loch and two small areas of mire (totalling < 5 ha) on the flatter ground. Soils are
acidic ranging from brown forest soils, to brown rankers with some humic and peaty gleys

(Forestry Commission 1959, Macaulay Institute for Soil Research 1985).

412 Woodland types and conservation status

The key plant communities of the wood are W11 (Quercus petraea — Betula pubescens — Oxalis
acetosella woodland) and W17 (Quercus petraea — Betula pubescens — Dicranum majus woodland) with
similar areas of both (Mackintosh 1988, Leishman 1991), the latter occupying the steeper or
rockier terrain. Canopy coverage estimated from aerial photographs varies between 70 and
90% (data obtained by, and copyright of Highland Birchwoods on behalf of the Caledonian

Partnership 2001). The communities are locally enriched by ground water flushing or seepage
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and W7 (Alnus glutinosa — Fraxinus excelsior — Lysimachia nemorum woodland) occurs in such
situations. Small (4 ha in total by Mackintosh’s 1988 survey) areas of W9 (Fraxinus excelsior —
Sorbus ancuparia — Mercurialis perennis woodland) are found where there is a calcicolous tendency

in the oak - birch communities around rock exposures.

Figure 4-1 Lower Fernoch situated on the north-western shores of Loch Awe between
outflows of Berchan River and Cam Allt. Shaded parts represent wooded areas the darker
shading being used for areas which either have recently been or are forested with conifers.

The historical wood at present can be divided into three segments: 1. Caledonian Forest
Reserve ancient semi-natural woodland; 2. privately owned ancient semi natural woodland (red
dots represent platforms recorded by the RCAHMS); 3. part of the old wood which was
underplanted in the 20" century and from which conifers have since been removed. ® marks
the approximate position of the pollen coring site. Reproduced from Ordnance Survey map
data © Crown Copyright Ordnance Survey. An EDINA Digimap/JISC supplied service.

The wood came across as rather species poor in terms of vascular plants in the 1988 survey.
There were 77 ‘woodland species’ and no ‘oceanic woodland species’ (sensw Ratcliffe 1977)

recorded. Leishman however found 99 woodland species, including three oceanic species
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Figure 4-2 Lower Fernoch (white building left of centre) viewed from woods on the east side of Loch Awe with Ben Cruachan and Beinn 2’ Bhuiridh
to the north.



Dryopteris aemula, Hymenophyllum wilsonii and Hypericum androsaemum. The wood is bryologically
very rich. Averis (1988, 1991) recorded 129 species in 1985 including 29 Atlantic species,
among these the rare, Plagiochila atlantica. This leafy liverwort is internationally important.
Outside of the survey area covered by Averis (1991) it is currently recorded on only five sites
in NW Europe. A lichenological survey (Fryday 1991 reported in Leishman) found the wood
to be unremarkable in this respect. This was attributed to former coppice management and
the rarity of mature trees. A moderate Lobarion community of Degelia, Lobaria, Pannaria,

Parmelia and Sticta species was recorded (but restricted to the few mature trees).

4.2 Stand composition and structure
Stocking was estimated from the point centre quarter method (see 2.5.1.1) at 273 trees ha™.
Table 4-1 shows the estimated composition of the stand by species, the number of trees of

each species with multiple stems and the mean DBH of each species.

% composition | % composition | Number of trees | Mean DBH
based on estimated on with > 1 stem (cm)xlo
(numbers basal area per
of individuals) | total basal area
QOuercus spp. 84 (87) 90 13 31.8x9.4
petraea 22 (23) 5 29.5 + 10.1
robur 43 (45) 6 31.1 + 8.1
X rosacea 18 (19) 2 36.4 = 10.1
Alnus glutinosa 5 (5 3 1 248 3.7
Corylus avellana 4 (4 3 4 13.8+122
Betula pubescens 2 (2 1 0 25.9 +19.6
Sorbus aucuparia 3 (3) <1 0 28.0
Fraxinus excelsior <1 (1) <1 0 23.5
Llexc aqusfolium <1(1) <1 1 7.3
Salix capraca <1(1) <1 0 13.1

Table 4-1 Lower Fernoch woodland composition and structure based on sample of circular
plot, radius 50 m.

The stand is dominated by oak both in terms of numbers of individuals and estimated basal
areas of different species (Table 4-1). Well grown oaks form the bulk of the canopy — none are

less than 16 cm DBH (Figure 4-3) - which is without conspicuous emergent trees. Alder
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(Alnus glutinosa) and, occasionally, birch (Betuia pubescens) coexist with oak as dominants but
their contributions to total coverage are very small. Ash (Fraxinus excelsior) is much rarer but,
notably, the only tree in the sample area was growing at the edge of the small hollow (Figure
2-3). The typical tree is 2 mature oak. Its mean size is 32 cm DBH (SD 9.4) but the population

is appatently bimodal for size with a small majority of trees in classes above average (Table

4-1, Figure 4-3).

Away from the sample area birch and alder are locally abundant by the loch shore (with
occasional ash) and at the fringes of an open wet area. Hazel (Corylus avellana) and, to a lesser
extent, birch are common at the land boundary of the wood but do not form a ‘mantle’. There
is a very weakly scattered understorey of hazel, rowan (Sorbus aucuparia)(which often grows
epiphytically on oak and alder) and holly (llex aguifolium) throughout the wood (estimated 10
understorey trees ha"). Observation of the wood as a whole does not suggest there to be many
more than the ten arboreal species (Table 4-1) recorded in the stand sampled (although Saiix
aunita occurs in the clearings and Leishman (1991) found a single guelder rose, 1/iburnum

opulus, plant).

Unfortunately the data on species of oak cannot be taken as definitive, as a detailed
examination of each oak specimen was not made. In Scotland as much as half of the fertile
oak population can be regarded as intermediates of the two species (Cousens 1962, 1963). In
this survey, leaf auricle presence was used as the main diagnostic feature along with petiole
length, insufficient fruiting material being available for an examination of acorns and
peduncles. Leaves were cursorily examined for stellate hairs, particularly on ‘difficult trees’.
Many trees exhibiting consistent presence of auricles were assigned to mbur although weak
auricles may be a characteristic of petraea (Wigston 1974). Specimens which consistently lacked

auricles were always assigned to pefraca. Many trees however exhibited 2 mixture of

186



characteristics and these were (rightly or wrongly) referred to the hybrid category. Detailed
examination of these specimens might lead to a lower estimation of the number of true
hybrids. It 1s expected that the proportion of pefraea is more likely to be underestimated than

that of rbur. The stand is clearly not monospecific.

15 =

10

5-

am 1m am 0m

Figure 4-3 Frequency distribution of Qwercus DBH (cm), Lower Fernoch (n =87)

Growth form

Approximately 85% of recorded oaks were single stemmed, the most common number of
stems after one being two. Stands of apparently maiden oaks in the uplands are often the
result of singling coppice (Penistan 1974, Quelch 1997). Because coppice shoots of oak
develop straight butts if cut near the ground (Jones 1959) outgrown stools when reduced to
single stems may be difficult to distinguish from trees of primary growth. Of the single
stemmed oaks, large proportions appear to be stems singled from multiple stemmed trees. In
most cases, though the butt of the tree was not generally curved, its base was slightly swept

and upon close inspection, the remains of a second or third stump could usually be detected
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under a thick mat of Rhytidiadelphus loreus. Figure 4-4 shows an obvious example. A natural
process of self thinning was also in evidence. The heartwood of suppressed poles sometimes
remained 77 sit4 on the multiple stemmed individuals and it is reasonable to suppose that many
other such stems may have already decayed or been carried away. All of the small population
of Corylus had multiple stems. Of the other species of tree in the sample all individuals were

single stemmed except the single holly (Table 4-1).

A few ‘giant stools’ of oak and alder can be found scattered through the wood (outside the
sample area) which exceed 5 m in basal girth (Figure 4-5). Particularly notable are a group of

four oaks near the mouth of the Cam Allt the largest of which measures 7.8 m in girth.

Dead wood

There were two standing and one fallen dead birch and one rowan within the sample area.
Dying, dead and decaying birch is commonly observed throughout the wood. Fallen dead oaks
are less common, none being recorded in the sample area, but standing poles of heartwood,
often part of multiple stemmed trees, are frequent overall. Small inputs of dead wood from
branch fall were observed (estimated <5m’ ha™). The dead wood component of the wood is
significant, and apparently accumulating, but could not yet be considered large (Kirby ef a/

1998).

Two dead oak pollards were observed elsewhere in the wood which are of historical relevance
(Figure 4-6, Figure 4-7). Thorough searching of the woodland area could reveal more. The
pollards are in advanced decay, bark having gone. The bolling of the larger pollard is at 1.9 m
with a girth at breast height of 2.56 m, and with the heartwood of three remaining shoots

teaching ¢. 4 m higher,.
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Ground flora

Sphagnum palustre and Holeus mollis form a mat over the pollen site with abundant Potentilla erecta
and Carices. At the edge of the basin there is an abrupt transition to the grassy field layer

containing Deschampsia, Agrostis and Holeus species and Festuca ovina which typifies the major

area of the wood’s interior.

4.3 Documentary and archaeological record

Fernoch probably means alderwood'” (Cameron Gillies 1906: Gaelic, Fearna — alder, plus ach -
the place of). In the documents surveyed the name changes slightly in form from Fernache
Icrache, Eister or Easter Fernache, Nether Fernych to Nether Fernoch and eventually, Lower
Fernoch. These ate considered to be synonyms since no two forms exist in the same text. In
the account below whichever form is written in the document being referred to is quoted.
Where no document in particular is being referred to, the current name, Lower Fernoch, is

used.

4.3.1 Early history

We learn from a charter of 1432 that the quinque denariatas terre de Fernach (five pennylands of
Fernoch) were granted to Colin Campbell along with other Lochaweside farms (MacPhail
1934, 199-201 see 2.2.3). Amongst a long list of hereditary rights are bosdis and silvis. This
would seem to indicate the use (and legal differentiation) of timber and underwood (i.e.
coppice) produce. Iron making and leather tanning were also mentioned (see 3.21.2, 3.3.1)
suggesting the supply of charcoal and bark from the woods. Though it tells us little about

particular activities in woodland at what is now Lower Fernoch, the charter at least implies a

" The most common tree placename in the county; nine Femochs (excluding related pairs like Nether and
Upper) are listed in the 1751 valuation rolls for Argyll (Timperley 1976). A related point of interest is that
obvious oak place names (darrach) — at least as farm or township names - are comparatively rare, three being
listed in the same source, though some may be concealed by confusion with other place-name elements like dearg
- red, doire — grove, dabhach (davoch) — a land measure (Ordnance Survey 1968).
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Figure 4-4 Singled oak coppice, Lower Fernoch. Only where stems have been cut well above
ground level or relatively recently is the past operation of singling immediately obvious.
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Figure 4-5 Large oak stool (5.2 m girth), Lower Fernoch, which has escaped being singled or
thinned.
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Figure 4-6 Dead oak pollard under canopy of oak, Lower Fernoch. The green cap visible 1s
dominantly composed of the oceanic leafy liverwort, Bagzania trilobata, and the decorticated
wood supports Cladonza lichens. At the base of the stem the remaining wood is burred and
‘pippy’, presumably from the repeated removal of epicormic shoots, suggesting former
exposure to side light and browsing.

level of sophistication in the woodland economy (and accompanying woodmanship) which
has not conventionally been assigned to the ‘pre-improvement’ highlands (Whyte and Whyte
1991). Unfortunately, there is no other documentary evidence to help to describe the scale or

system on which these resources and operations were managed.

The archaeological evidence from the site, as it stands, is of little help on this matter. A survey
by the Royal Commission on Ancient and Historic Monuments Scotland in 1996 recorded 26

‘charcoal burning platforms’ (Figure 4-1, Figure 4-7) but no ‘bloomeries’ or sites suggestive of
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pre-industrial iron making or tanning. This was not an exhaustive search however, and was

apparently limited to the northern half of the wood (Figure 4-1) for similar platforms are also

scattered through the southern half (Figure 4-7).
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Figure 4-7 Platform adjacent to the course of a burn (middle distance) and the hulk of an
ancient pollard (left).

Another potentially important piece of information to come from the 1432 charter (above) is
that, at this stage in history, the modern Upper and Lower Fernoch were apparently not yet
separate settlements. In 1576 nineteen year leases were made on both farms (Over Fernych
and Nether Fernych) (Innes 1854, 128). By this time they and neighbouring farms formed a
community of settlements centred on a mill on the Berchan River which continued to operate
into the late 19" century (GD112/9/3/3/4, MacKay 1975, see Figure 4-11). In subsequent
late 16" century barony court book entries both settlements are always referred to
(GD112/17/2) although Fernoch, it must be said, s still referred to in the singular in a sasine

of 1661 (GD170/41). The splitting of townships was apparently common in the 15" and 16"
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centuries (Dodgshon 1981). By the 17" century the lands had also apparently increased in
value from the five pennylands of the original Fernoch in 1432 to four merklands each for
Upper and Nether Fernoch (GD112/17/8). Subsequent rentals show that these assessments
did not change further in the 18" and 19™ centuries (GD112/9/3/3/20, GD112/74/237/1).
The true meaning of medieval land denominational units is not easily revealed (Dodgshon
1981, 73-89) and they cannot be confidently translated into land areas. Nevertheless, assuming
five pennylands equal less than eight merklands (cf. Thomas 1883, and Innes, cited by Grant
1930, 47), this information must represent expansion in capacity, or more likely, area,
associated with the splitting of the farm. This growth presumably came from the intake of
hitherto extraneous land and may have been connected with population growth or farming

improvements or both.
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