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Introduction

In general, the commereial afforestation of areas previously usad
for extensive sheep grazing, grouse shooting, or deer stalking

results in a number of changes in the f:zuna and flora of the area:-

i. & change in bird species and numbers (see Fig. 1} usually
involving an increase in the overall diversity of species and
in the total number of breeding pairs, but possibly involving
a decrease in readily-observed or easily-identifiable species.

ii. A decrease, or elimination, of the previous vegetative cover
within the planted areas, and a change in the species content
of the areas left as rides or open glades, followed by an

influx of a number of more shade-tolerant species,
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A decrease in some species of memmals and reptiles (e.g.
1izards, adders and mountain hares), and an increase in other
snecies (e.g. roe deer, and red sduirrels).

iv. A reduction in invertebrate species dependent upon a moorland
vegetation {e.g. northern eggar moth) and an increase in

species dependent on woodland ceonditions (e.g. wood wasps).

The overall result is, therefore, complex, and an assessment of
its implicaticns for wildlife conservation depends as much on a
definition of the objects of conme¢rvaticon 2s on a knowledge of the

exact effect on each species involved.

The rationale benind the conservation of wildlife has been discuesed
elsewhere {(Helliwell 1971), and a number of general principles have

been evolved which may be of use here,

An aitempt is made in this paper to use thesea principles to arrive
at'an'objectivé"assessment of the effects of afforestation on the

wildlife of an area in South Scotland.

1) Choice of study area and _scope of the study

The impetus for this study arose from the purchase by the Forestry
Commission of several thousand acres of land in an area of particular

interest to the Nature Conservancy.




Survey resources were limited, hut an examination of the area

was thoucght *to ke desirable,

The arsa of particular concern was zbcut 5,000 hectares of
land arcund the Cairnsmorc of Fleet, aljcining the Forestry
Commission foresté known as Kirroughtres Forest, and Bennah
Forest, whicn form part of the arcea which the Commission have

designated as the Glen Trool Forest FPark.

This area forms part of an outcrop of granite (Map. 2), and is
surrounded by the sedimentary/metamorphic rocks which form most

of Scotland south of a line from Girvan to Dunbar.

The reméiﬁing part of this outcrop has, to a large extent, been

afforested already; mostly in the last 25 years. It was logical,
therefores, to study an area roughly corresponding to this outcrop
in oxder to ewsmine the probable effects of furthex afforestaticon

around the Cairnsmore.

The interest of the Cairnsmore is, to a2 large extent, a direct
result of its geolegical composition, which makes it more craggy
and more acidic than the surrounding areas., A similar (though
generally higher) area of granite océurs a few miles to the north
in the centre of the Forest Park, and there is another outcrop

to the scuth-west of Dumfries, around Criffell.

The vegetation of the study area is, in general, distinctly different
from most sites at similar altitudes elsewhere in south Scotland.
A numbexr of sample sites were visited (see Map 1 and Appendix 1)

in order to obtain a comparison (Fig. 3-6) with other areas,

Within the main study area, the forestry Commission kindly supplied
estimates of the numbers of decr, goats, foxes, hares and squirrels.
The Scottish Maturalists Trust and Mr. E. L. Roberts and

Dr. D. A. Ratcliffe of the Nature Conserxrvancy provided information
on the numbers znd terri%ories of the larger and rarer bird species,
and 10 minute counts were made 0f 2ll birds species seen or heard

at each of the 49 sample points in the area (Fig. 2).

These tird counts are aot significant individually, but, taken

overall, conform closely to the pattern found by previous workers,
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It was not possible, with the time and resources available, to
survey invertebrates, reptiles, or small mammals, and the floristic
survey was rastricted to flowering plants and a limited number of

ferns and mosses.

2) Sampling in the study area

The study area contains the centre points of 186 1 km grid squares

of the National Grid. A method of'sémpling these was required.

Details of the slope, aspect, altitude, distance from the see, the
nearest stream, and the nearest public rosd were recorded for each
of the 186 points. These data were then subjected to principle
components analysis, and the values for the first 5 components were
analysed to assess the similarity between pairs of peoints, giving
"nearest neighbours', or points which are most sindlar to each -other
in respect of the factors recorded. These were then grouped into a

number of "clusters" or groups of points, giving 12 such groups
(Map Z).
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From 10 of these groups, two pairs of sites were selected from each,
such thut one of each pair was on land which had been afforested for
more than =5 yearsnand the other was not. Where there were more

than two such péi£s in a grdup, the two which were closest in the

"nearest ncecighbour™ analysis were selected.

In the remaining 2 groups only 1 such pair could be obtained ‘or'
each group, owing to the fact that these groups of sites were mostly
above the elevational commercial planting limit. A single unpaired,
unplanted, site was zlso taken, in cach of these two groups, at

random,

This gave a total of 46 sample sites.

Two additional sites were also samples to increase the range of age
of plantations sampled; and one site to include broadleaved trees;

giving a total of 49 sites in all,

The vegetntlon was recorded in 10 quadrats of 1 sq. m. each, placed,

by reference to a table of random numbers within a square area of

70 x 7C m. (=2 rprox. % bectare) at each site Species were recorded

as being present or absent in each quadrat. Species present within
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the area and not recorded in any guadrat were also listed.
3)  Hesults
Fig. = shows the relative positions of all 63 sites (including those

outside the Cairnsmore areca), using the first two axes of an
ordination ¢f the floristic data, using the perpendicular axes
method described by Orloci (1966), with interstand distance as

the coefficient of similarity.

Fig. 4 shows that the sites outside the Cairnsmore study area tend
to occur towards the top left cornexr of the ordination. They
appear to represcnt the more "lowland'' types of vegotation with a

greater diversity of species.

Fig. 5 shows that bltos wlth forest cover tend to occur tOWdIdS
the top rlght hand corner of the ordlnatlon, roprosontlng 2
tendency towards fewer speoles @nd 2 tendency for "upland!

species to be replaced by "lowland" spccies.

Fig, & shows that the distribution of sites of low conservzation
importance conforms (with one easily-explained exception) to very

similar axes to the dlstrlbut;on of afforestod sites.

The method used for aSsesoing ”conservation importance! in this
instance was based on the method described later in this paper,
whereby ezch species is allotted a '"basic score". 1In this case,
the scores for 211 specias ceccurring in at least one guadrat ﬁere
added . to a cuarter of the total scoxe of any other SpGClQS recorded
outside the cguadrats, to give an estimate of the oonservatlon"
importance of the flora. This assumes that the species oocurrlng
outside the guadrat are about one forticth as abundant as those

recorded in the quadrats, and is, therefore, only an approximation.

There wes considerable variation between individuol gquadrats at a
51te, due to the existence of a po*tern of dIlPI and wetter areas
in the uplend sites and to the prosonce of IldeS or gaps in the '
plantations. The scale of this variation was fairly constpnt,
however, as could be seen from acrial photographs of part of the
Cairnsmore, and was less than the 70 x 70 m sempke size in ﬂll the
unplanted areas, Most_of the planted Areas bad a gap or ride within

the sample,
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5.
The change in numbers of plant species per square metre and per 70
x 70 m plot can be tested statistically using the 44 paired plots in
the main study area:

1 mx 1 m guadrats

et o T i -
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Source of Degrees of Sum of Mean

s - F values !
variation freedom squares sguares

Blocks 10 31.75 3.175 4,446 * :
Erroxr (a) 11 7.78 0.7142 i
Afforestation 1 68,40 58,40 37,782 #%% |
BExror {o) 21 28,02 1,104 i

Total - 43 145,95 | |

: Mean no. of Standard
i plant species error r
.......-......,--_.._._..__-_. _\_\_.,....”.,.,..._._._:...___,. I PR r.-_-__ e e erme e e pew e - e LT
Afforested guadrats (mean of 10} 2.45 0.2294
' | 5.92 0.2378

]
;
1
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Non-afforested quadrats

70m x 70 m plots

Source .. Degrees of Sum of - Mean
variation freedom | sguares’  sdauares

Blocks 10 792 79.2 1.332 (N.S.)
Error {z) 11 654 50.46 '
Afforestation 1 427 427 13,167 *%
Erxor (b) 21 681 22.43

F values

Total 43 2,554

M¥z2sn no. of Standard
plant species errox

T ._..l

J Afforested plots : 13.5 _ + 0,8795 |
! Non-afforested plots R { . 19.8 + 1,9C1

g 11 g A mr e - T a s mn mime e ememhme et 4 AN et cim s s 4 =

This analysis suggests that, in the =zrea examined, afforestation is
associated with a highly significant decrease in the number of species
per square metre, and a somewhat lessetr decrease in species Der

70 x 70 m plot.

Figs. 7. and 3 show these trends in graphical form, with the results
from two additional, older stands zdded, which indicate that therz
may be a likelihood of some increase in the number of species as

the trees mature,




The same results AT@ ALSO represanted in'Figs. 9 and 1C showing

the somewhzt greater disparity between the numbers of species in
afforested =znd unafforested sites at the guadrat level than in the
whole plot samples. This effect is due to the few individuzi plants
which survive in rides and clearings, which are more likely to he

recorced in the larger-sized samples.
4) Discussion

The main tree speéies boing planted in S.W., Scotland is Sitka spruce,
with the intention of growing it for =bout 5C years and then clesr-
felling before planting the next crop. Some Lodgepole pine is alsco

planted, usu2ily in mixture with the Spruce.

The vegetation within Any planted area is cempletely, if temporarily,
eliminaféd, except where there is a gap in the canopy, during the
thicket stage; and if this stage is reached once every 50 years there
will nct be very much opportunity for a complex woodland flcra to |
develop. Similarly, rides 2nd trackways will be disturbed by )
timber extraction and are unlikely to be very useful for the
conscrvation of flora unless they were to be wider than those
currently in existence, thus admitting more light and giving a
greater area of land between the plantation edge and the roadway

itself.

The only site bearing a second cron of Spruce (site 19) does not
have & Flora significantly different from first rotation crops in
the area, and gives no indication that future crops will be of

much more conservation value than those examined in this study.

It is evident, however, that, in general terms, some afforestiation
is beneficial for wild-life conservation, as it brings in bird
species such as coal tit, chaffinch, =nd goldcrest, which are not
present on the open hill. Most of the species of birds which are 1
found on the open hillside are, however, eliminated from the '
afforested area, along with most of the vegetation and its
nssociated moths, bees, and other insects.

In gencral terms, therefore, some mixture of forested and open land

will conserve the greatest variety of wild life.

-
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The actual proportion of e=ch which would give optimal results

may vary according to:-

a) the species of trees planted

b) plenting distance and thinning regime

c) length of crop rotation

ad) method of regenersation

e} the number and nature of open spaces within the forested area

f) the menagement of the open land net ~2fforested

g) the existence of critical limits to territorial areas of certain
species
h)  the vroportion of forested land in adjacent areas

Assuming, however; that the vegetation and fruna recorded in the
present study is indicative of the futurc situation, an attempt
can be made to compile a "balance sheat” for an area of land {e.g.
1 squarxe kilometre), as open hill or as a conifer plantation with

a normal distribution of age classes and a2 few open rides and gaps..

The method used for giving scores to zach species is based on the
principles outlined by Helliwell (i971). In the case of the animal
species, the overall length of the animal has been multiplied by a
figure relating to its estimated rarity in the British Isles to give
a "basic scoxe" for the species. For example, using the lower

curve in Fig. 13 (which is reproduced from the above mentioned paper)
it is evident that a bird such as the biack-grouse, which has a
relatively restricted distribution, should receive considerably
greater weight than a very common species of egual size, such as the
crow, in those areas where it does occur. The question of size

is introduco2d as the presence of one individual of a large species
such as red deer is likely to be mere significant than the presence
of one individual of a smaller species, such as red squirrel. The
larger the znimal the fewer individusls would one expect to find in
a given area. Thus, a healthy and flourishing population of red deer
may have an average area of 50 hectrres per animal, whilst a healthy
and'flourishing population of red squirrecls may be expected to be
more numerous than that. Also, the existence of a population of
the largex animals often indicates the existence of conditions which
are suitable for a range of smaller animals, whereas the reverse 18
not necessarily the case. ‘

The "total score” given in Table 1 is obtained by multiplying the

"hasic score’™ by a factor related to the numbers of individuals




estimnted to De present in the nrex being considered. This frcior
is obtained by reference to the upper curve in Fig. 13, which relates

to the relestive values cf different ~amounts of o resource.

The Yrelative npumbers"” listed in Table 1 are derived from the survey
data »nd information menticned above. To = certain extent, however,
these figures are not completely objective., For example, thoe number
of records ¢f cuckoos made during the survey would considerabliy
over-estimate their abundance reletive to, for example pied wagtails,
which arce less easily seen or heard. Some adjustment wos necessary,
therefere., Whether or tiet this has been done correctly is, perhaps
debateable; tut to have carried out »n completely objezctive survey
would have required a full census of each species, which would have
taken skilled observers several months to complete. However, it is
thought that the ordexr of magnitude of the numbers is correct, and
slighi slteration would not grertly affezct the total results
particul=riy =s the numbers have nct been used as they stand, wut
through the medium of thz curve in Fig. 13. If, therefore, an
estimated number of 8 birds has been given and the true figure is
only 6, the "t2tal score” for that species would only be over-
estimated by 12%; not 23% , as may be suppnsed at first sight,

Also, rensonably accurate estimates are possible for the species

with the highest "basic scores”, as the numbers of these are known.

In the case of the plant species, the figures obtained dering survey
work can be used as they stand; only making allowance for the foct
that the older &sge-classes of plantations sre under-represanted ot

the present time,

The scoring for the plant species is ¢n the bkasis that, if ~ commen
species scores 1, a less common species will score abcut 3, #n
uncommon species 10, a rare species 30, and a very rare species 100
(see Fig. 17). Scores were given on this basis, using the Atlas
of the 3ritish Flora (Ferring and Walters, 1962), at a South Scotland
level and 2t & British Isles loevel; the mean of the two SCOI@S
being ussd.’

LTI . .
No rare species of plant ars known to cccur in this study arad,
except one species of mess (in a single locality, where it can be

fairly easily conserved).

L0}




- Table 1.

Evaluation of species on open hill and in forest

- A, Open hill land
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® Relative Basic Total
numbers

5COre sScore

108 238
126 164
19 42
13 i7
%3 73
560 528
216 - 283
iz 23
23 51
5 50
170 221
150 195
60 216
40 88
7 22
12 23
1w 26
2308

20 176
3 49
52 88
00 - 825
400 1100
2238

16 a4
8 22
15 42
108

4654

Blackbird
Blackcap
Black Grouse
Blue tit
Bullfinch
Buzzard
Chaffinch
Chiff-chaff
Coal tit
Crow

Cuckoo
Curlew
Dunnock _
Garden warbler
Goldcrest
Golden eagle
Greenfinch
Hen harrier
Lapwing
Mallard
Meadow pipit
Peregrine
FPheasant
Raven

Red grouse
Ring ouzel
Rabin

Siskin
Skvlark

Song thrush
Sparrow hawk
Stonechat
Tree pipit
Willow warbler
Whinchat
Whitethroat
Wood pigeon

RBlue hare
Brown hare

Fox
Goat (feral)
Red deer

Red squirrel
Roe deer

Adder
Lizard
Slow worm

Afforested land

- numbers
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Relative Basic Total
Score score

i0 5C
9 38
108 346
5 - 25

6 25
126 i
6 51

6 25

5 105
19 32
13 igq
33 26
6 28

9 - 32

4 29

6 - 25
216 387
23 51
6 36
170 136
32 38
150 120
6 30
15 54
7 12

9 23
20 A
10 .25
12 - 56
4 33
10 50
6 . 22
i6 . 58
2182

8O &8
32 26
52 57
400 680
20 78
- 215 366
1305

16 27
8 14
15 25
66

3554




Table 1, continued

Relative Rasic Total - : : Relative Basic Total
numbers Scorg score numbers score scora
150 1 i3 Agrostis spp. 100 1 iz
20 1.5 S Anemone nemarosa 2 1.5 4
50 i 2 Anthoxanthum odoratum - . 100 1 12

Betula spp. 10 1 5
30 1,5 12 Blechnum spicant 3 1.5 5
1000 1 26 Caliuna vulgaris 10 1 5
150 i 13 Carex spp. 50 1 9
3 15 48 Carum verticillatum
20 X 6 Cerastium sSpp. 3 1 3
5 i 4 Cirsium spp. 50 1 4
Conopodium majus 2 1 3
1 5 14 Dactylorchis maculata
50 1.5 i4 Deschampsia flexuosa 200 1.5 22
10 4] 30 Drosera rotundifclia 0.2 6 7
5 1.5 & Endymion non-scripta 10 1.5 8
Epilobium angustifolium 1 1 2
100 2 232 Erica cinerea 2 2 5
800 1.5 36 Erica tetralix 16 1.5 3
400 5 95 Eriophorum angustifolium 8 5 24
300 7 1.9 Eriophorum vaginatum 6 7 29
100 i 12 Festuca ovina 1¢ 1 5
20 X 5 Galium saxatile 30 1 7
1 L5 3z Genista anglica
20 i & Holcus lanatus 50 H 9
50 i 2 Juncus articulatus 3 1 3
10 1 5 Juncus effusus 30 1 7
20 4 24 Juncus sguarrosus 2 4 11
30 il 7 Luzula spp. 30 1 7
1000 i,5 39 Molinia caerulea 160 1.5 17
100 & 82 Myrica gale 2 8 22
50 2 ig Nardus stricta 1 2 4
300 7 ilo Narthecium ossifragum 6 7 30
30 1 7 Oxalis acetosells 300 1 i7
10 1.5 e Pedicularis spp. .1 1.5 i
5 6 23 Pinguicula vulgaris 0.1 6 &
10 1 5 Poa spp. io 1 5
50 1.5 14 Polygala spp. 1 1.5 3
50 1.5 14 Polytrichum ccmmune 100 1,5 1i7
400 1 i9 Potentilla erocta 40 1 8
50 i 9 Pteridium aguilinum 100 1 iz
3 3 3 Rumex spp. 3 1 3
i L 2 S5alix spp. 5 1 4
400 7 2 Scirpus caespitosus 8 7 33
1 i 2 Sorbus aucuparisz ' 10 1 5
100 1.5 17 Sphagnum spp. 100 1.5 17
50 i 3 Trifolium repens 2 1 3
100 2 23 Vaccinivm myrtillus 100 2 23
20 3 19 Viola palustris ' 50 3 27
2 i 3 Viola riviniana 20 1 6
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Some species of relatively limited distribution were recorded, but
the florz is not, in itself, very remarkable, except as an example
of an upland type of vegetation which is more commonly found further

north znd west,

The mein interest of the area lies in its fauna; in particular thea
larger birds, deer,.goats, and mountain hares. Thus, on the basis
of the scoring system used here, L0 specizs of animal (black grouse,
buzzard, golden eagle, hen harrier, peregrine, raven, red grouse,
blue hare, goat, and féd deer) account for approximately 85% of the
value of the fauna of the open land, whilst the 14 commoner species

account for the remaining 15%.

As the =2ssessment of the fauna is necessarily based on different
units of measurement to those used for tne flora, some means must be
found of plécing these assessments on a comparable footing. "'The
method described in Appendix 3 of the paper mentioned above
(Helliwell 1971) is designed for the valustion of species which are
under some form of major threat 2nd is not designed for the

accurzte evaluation of populationsrenressenting only a very small
fraction of the species. Nevertheless, when used for a large number
of species, such as is invelved here, it should give a reasonably
sound basis for assessing the relstive importance of one large

group of species (i.e. animals) against ~nother large grcup (plants).

Using this method, the animals are valued at.approximately 2.2 . times

the value of the plants, on the open hill,

It is necessary therefore, to adjust the relative values of the

flora and fauna accordingly, giving:

_ _ Open hillside Forest
Fauna : 4,654 3,554
Flora 2,115 878
Total . 6,769 4,432’

On this basis it is evident that an area of open'hilléide is worfl
about 53% mcore than a comparable arez of plantations, for wildlife

conservation.




Referring again to the upper curve in fig. 12, it is possitle to
estimate the proportion of & forestation which would be of greatest
value to wildlife conservation. In spite of the fact that the open
hillside scores more than the afforested areas.it is evident that
the planting of, say, 10% of the area would introduce an added range
of wildlife without greatly reducing the existing range. Table 2
gives the relative values obtained by different proportions of
forest.

% ares afforested Relative valum Relative value Total relative

of forest of open land value
3 - 183 153
1C8% ' 4= 152 196
20% ' 55 144 199
I0% 64 137 201
40% 72 LZ8 200
50% | 78 119 1967
650% ’ 84 ie 164
70% 90 98 188
80% 94 24 178
S0% | 98 6€ 164
100% - 100 - 100

This is shown graphically in Fig. 14.

The optimum zmsunt of afforestation would, therefore, be about one

t hird of the total aresa.

This amount has already been exceedad; but the value of the area '
will not start to fall sharply until more than 50% has been planted;
which is, sDproximately, the current state of affairs (see Map. 4).

However, as a2dditional areas in South-west Scotland are afforested,
the value of the remaininag unplanted arcas will tend to increase,
rather than decrease, altering the equation in favour of less

afforestation in any one particular arez.




If the 10 species of animal mentioned przviocusly were not present,

the 2bhcove evaluation would change to:

Open hillside Forest
Fauna 710 1,718
Flora 2,115 878
Total - 2,825 2,594

In such a2 case (as may commonly occur elsewhere) the optimal extent

of afforestation would be abaut 50%.df the total area.

In order to increase this to, say, 70% of the total, appreciable
modificaticons would be needed, to improve the conservation value of
the plantaticns. For example, Jenkyn (1668} found 25 species of ”
butterflies in an unplanted strip, three times the width of 2 normal
forest road, whick had been left heneath an electricity line running
through & plantaticon. Similarly, using the gene}al principle
evolved by MacArthur (1564) 2nd figures from Lack and Lack (1951}
it is evident that a greater degree of structural diversity in the
forest would be_likely to give a greater nurber and variety of bixds

(Figs. 1l and 12).

In only very exceptional circumstsnces could the afforestaticn of the
whole of an area of this size (about 20,000 hectares) be justified in
terms of wildlife conservation. Such a situation may arise where
there is 2 large area (200 sguare miléé; oY more} of a uniform type

of habitat, when afforestation, of say, 50% of the habitat may invclve
a block of 25,000 hectares of forest; but in this case the totzl

arez of the granite outcrop is only about 60 square miles, reguiring

a smeller scale of afforestation if wildlife conservation is a major
consideration. | ' ' T
As a final boint it must be emphasised that the assessments in this
Ppaper are based entirely on the value.of the area as a habitat for

wild plants and animals.

If the area were considered from the point'of'view of its suitability
as a nature reserve, the emphasis would be chanaed Somewhat, according
£n the objects of management of the reserve. The value of the sit=s

as a rapresentative of a certain habitat type, which could be used for




research work and educational purpeses, may differ from the values
mentioned here. The case for the establishment of a nature reserve

is, therefnre, cutside the scope of this particular study.

5) Summa Iy

i) &n ordination of floristic data from the Cairnsmore of Flect
area and a number of other sample sites in South Scotland shows
that the sites in the study area represent & more "upland" type of
vegefation and have fewer species at the 7C x 70 m plot level than

the c¢ther sample sites.

vii) Gites with forest cover have fewer species of plant than
otherwise similar sjites without forest cover; the difference being

greater at the 1 x 1 m quadrat level than at the 70 x 70 m plot level.

iii) An evaluation of the flora reflects this reduction in species

numbers, being lower in the afforested =zreas.

iv) Because of the elimination of vegetation during the "thicket"
stage of a plantation, there is no reason to expect any significant
difference in the flora of 1lst and 2nd rbtation crops. The conly
2nd rotation crop sampled in the study area supports this view in

being simil=zr to 1lst rotation crogs.

v} The information collected on bird populations does not enable
precise estimates to be made, but supports the view that afforestation

gives an increase in the diversity of bird species.

vi) Available evidence, hased on records over a number of years,

indicates that certain épecies of birds a=nd mammals are reduced

in numbers by extensive afforestation., OfF particuiar concern arg:
golden eagle, peregrine, raven, buzzard, red grouse,

blue hare, feral goat, and red deer.

vii) Some other species of birds and mammals arxe likely to
increase in numbers after extensive afforestation; ih particulars-
hen harrizr, black grouse, and roe deer. ' '

b




viii) An evaluation of such change® in flora and fauna indicates the
optimal level of afforestation to be about 30% of the study area,
as far as:-wildlife conservation is concerned.,

ix) If the 10 species of birds and mammals of greatest
"conservation value" were not present in this area, the optimal
extent of afforestation would be about 50% of the . total area.

x) It is possible that measures taken to enhance the value of
the plantations for wildlife eculd increase the optimal amount
of afforestation to some degree.

xi) Furthexr large-scale afforestaticn in South Scotland is
likely tc increase the conservation value of any non-afforested
areas which remain, ‘which could reduce the optimal amount of

afforestation in this particular area. -
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Appendix 1

Choice of sample sites

The choice of sample sites within the main study area has been

described on page 3 and is shown on Maps 3 and 5.

The sites outside the maln study ar=za were Selected s0o as to be

at the same altltude as the mean altitude of the sites within the
study area (i.e. 715 ft. above sea-level). All i0 km squares of the
National Grid lying between the English border and a line from '
Girvan to Dunbar which contained land at 715 ft. elevation were
listed, and a number of these selected at random. Within each
square thus selected each 1 km square containing a 715 ft. contour
was listed and one selected at random, The sample site was

located at the point on the 715 ft. contour closest to the centre

of this square. ‘

Wheré'possible an afforested site was also selected, at 715 ff., aé

- neaxr to the unafforested site as possible. (One of these "afforested"
sitegmfﬁfﬁedﬁéut to be a semi-natural woodland of oak, birch,. etc.,

in a steep-sided rav1no, (5ite No. 5), and is not directly

comparable to the other sites visited, though it made an

interesting comparison).

23 sites were seiééted'in this way, and.survéy work COmmenCed on
the Bastern side of the country, werking Westwards. 10.sites were
surveyed before the weather changed to steady rain. A further

4 sites were examined, although quadrat data were not recorded,
owing to the impossibility of\recbrding iﬁ the pouring rain. &
simple list of species only was recorded for these 4 sites. It was

then decided to omit the remaining 9 51tes.




Appendix 2

Faunistic Data

Bird Counts

frpicleabain s gion

During the 1C minute counts at sample sites, the following numbers

of birds were seen or heard.

Meadow pipit 126 : Oystercatcher 3
3lack-headed gull 32 (mostly in - Starling 3
_ : _ one flock) . :

Wood pigeon 24 Pheasant 3
Sky lark 19 : Tree pipit 3
Chaffinch 19 Wheatear 2
Willow warbler _ ig

Grouse spb. - 16 Song thrush 2
Curlew . 15 Garden warbler 2
Coal tit Ci4 Whitethroat 2
Cuckoo - o i : Black cap- 2
Blue tit 6 Rzven 2
Robin 6 Buzzard 1
Whinchat 5 Peregrine i
Crow 5 Goldcrest i
Blackbird 4 Tawny owl 1
L.apwing 4 Dunnock 1
Herring gull . 4 Pied wagtail 1
Greenfinch 3 Bullfinch 1
Chiff-chaff 3 . :

The‘number'of different species Iecorded'af cach siteis shown, in

-

relation to the height of the trees, in Fig. <.

A number of other species were also se=2n occasionally, but were not

recorded in any of the 10 minute counts.

Estimated number of mammals

{list suppied by the Forestry Commiséioﬁ)

Red deex _ Stags 27
hinds 45

' o : calves 21

Roe dser hucks 76
does 77

kids 49

Goats 213
Fox 25
Blue hare 97
Brown harec 32

Red squirrel 25
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Figl CHANGES IN BIRD SPECIES AFTER AFFORESTATION
(from other sources)
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Fig.2.- BIRD COUNTS AT FORTY-NINE SITES IN THE STUDY AREcA
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Fig.3 'ORDINATION OF FLORISTIC DATA FROM SIXTY THREE SITES
IN SOUTH SCOTLAND
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Fig.4. ORDINATION OF FLORISTIC DATA FROM SIXTY THREE
 SITES SHOWING LOCATION |
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Fig.5. ORDINATION OF FLORISTIC DATA
FROM SIXTY THREE SITES
SHOWING MAIN TRENDS
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Fig.6. ORDINATION OF FLORISTIC DATA FROM SIXTY THREE SITES
SHOWING CONSERVATION IMPORTANCE
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Fig. 7 EFFECT OF AFFORESTATION ON FLORA
— square metre quadrats
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Fig.8. EFFECT OF AFFORESTATION ON FLORA
—70m. x 70m. plots
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Fig. 9. EFFECT OF AFFORESTATION ON NUMBERS OF SPECIES
— per one square metre quéadrat
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Fig.10 EFFECT OF AFFORESTATION ON NUMBERS OF SPECIES
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Fig. 11. ACTUAL AND THEORETICAL CHANGES IN DIVERSITY OF BIRD SPECIES
IN SPRUCE / PINE PLANTATIONS
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Fig.12. CHANGES IN BIRD SPECIES DURING AFFORESTATION
(AFTER LACK & LACK 195t)
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Relative Values

Fig.13.
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Fig.14. RELATIVE VALUES OF DIFFERENT PROPORTIONS OF FOREST
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"Map 5. SAMPLE SITES
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