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Preface

This paper has been writtesn as a first series of proposals, which I
would hope to develop as a result of comments and suggestions made by .
those reading the paper. S

The ultimate aim is to try to provide a basis for the assesament of the
toonservation 'value" of various types of habitat outside the N.N.R,/ |
3.8.8.I., series, and to make plain to others concerned with land use
plenning the logic behind such assossments,

Introdustion

In common with all things which have no easily measured market va;ge,-n

the place of wildlife and wildlife conservation in our total "eoogonur
tends to be somewhat vague. Attempts at oonventionel cost/benefit
studies must elways be imprecise, 2a the assumptions on which such -
studiss are based are in themselvea open to question. Such studies may
be very useful when comparing twe or more similar alternatives, but cam
not carry very much conviction when comparing circumstances which are' not: -
closely related. For example, the amount paid for licences to hunt,
ostoh or photograph wild animals may be & useful means of comparing
aimilar resources, such e&s two salmon rivers, but will be a less useful
guide to the value of these resources as compared to other values, such
as those obtained from a hydro-slectric project. S ' '

In order to cbtain scme form of credible and generally acceptable =
assessment of the valus of, for example, the wild plants and animals in &
pioce of woodland or a stretch of open moorland, it will be neceasary to
exemine the habits, resources, ideology, and life-pattern of the animal
wideh concerns ug most - Man, Detailed sssessments should then bs ..
related, if possible, to an overall conceptual. framework, within which -
. Buch assessments can be seen to be resaliastic, The construction of

such a conceptual fremework is not easy, as thare are few direct pma. o
of definite knowledge which can be Lsed as a foundation for it. ' This -
peper is an attempt to “rough out" a slightly clearér and more rational
framework, which it is hoped can later be worked over in more detail, =

In the Appendices at the end of this paper, three aystems of valuation
are set out, in as logical a fashion as possible, based on & number of .
premises which are described in the . main chapters.  Suggested values are
als50 given t0 enable & "shadow price" to be oalculated, as & meens of
relating these valuations to everyday market velues such as the price of
chocolates, motor cars, or shoos, Suoh veluss can not, by their nature,
be very exact, but they can be used as a general indication, which may be
better than completely ignoring such "intangible" values in one’s calcu-
letions. These values will slso change over the years, as values change
in other parts of our society, and from one country or region to another,
according to the standard of living and culture of the ocountries concerned.

A distinction is also drawn between the current value of the amemity ;.

efforded by a tree or a woodland full of bluebells, for exemple, and the
value of a species threatened with extinction. As the latter can not be
replaced once it is lost it must be valued on a separate scale, related in

a much wore tonuous way to ourrent values, interest retes, ote,




The special position of National Nature Reserves and Sites of Special
Scientific Interest is not corsidered in this paper, as the criteria for
the selection of these have alrecdy been worked out, Such sites
represent a spécial case, being in many instances, the best or the only
examples of a certain type of habitat, They also form a national series;
the walue of the serics being greater than the sum of its components.

1. Current value of wildlife to the natiog

The wealth of a country is frequently expressed in terms of its Gross .
Netional Product, that of the United Kingdom being currently in the order
of £40,000 millions, Sales of farn produce are valued at approximately
£2,000 nillion, and about £300 million is spent on annual holidays each
year. A figure of something like £5,000 million is spent annually on
what may be loosely called "leisure", "entertainment", or "recreation",
the exact figure depending on what one includes within this category.

The first, and largest, portion of most people's income is spent on
essential items of food, clothing, and shelter; and people with larger
incomes will have e larger margin for spending on "recreation”; . although,
as income rises, what is regarded as "essential" changes to some extent. .
As stated by Blai (1964); "until the prepotent needs are velatively
satisfied the others do not emerge as consistent motivators of

behaviour., The individual is dominated and his behaviour arranged only
by unsatisfied needs. If hunger is satisfied it becomes unimportant -

in the current dynamics of the individual", It is evident for example
that persons in the higher income brackets spend a considerable proportion
of their income on purchasing houses in pleasent surroundings and with
large gardens and/or on second homes in attractive parts of the country
(and that the market for such properties is increasing as more people
attain & highsr personal income). aL

The margin available for .spending on wildlife conservation (which has
proviously wost virtuwally nothing, and is now suffering accordingly) is
likely to be considerably less than the omount spent on recreation, as, -
in most people's view, wildlife is regarded mainly as on aesthetic factor
which contributes to one's enjoyment of a pienic or a .ride in the '
countryside, etc.* It may, however, rise during the next few years as
real incomes rise and people become less preoccupied with food, clothing,
and shelter, - : : T -

The value of wildlife to Man may be attributable to one or mor® Of thé
following classes of benefit:- ' T

4. Production . - T actual ' --meat, fiéh;_eto.L

reserve of material for
breeding

ii, potential

}

cantrol of pest spocies

i

facilities for research
work and training in
scientific methodology

: The avoidance of glcbal pollution and destruction of complete
life-support systems" is, to scuz extent, & different matter; and one

which %a in no way optional, as is the comservation of individual species
or habitats,




b, Reereation =~ - . . . _i.,-ueducwticn'--to broaden onefs.mind”

ii, .natural thtony studles, photography,_
. . &to. .

iii. contribution to the landscape or
character of a locality

The actual production value of wildlife in this country is not very great,
as most plants: and-gnimels which are harvested commercizlly are cultivated
and cared for in such a way that they can no longer be regerded as ‘“wiid".
Even when, for. example decr are sold a8 venison, the valuc of the msat Iy
be nuch less than. the money paid for thu privilege of stalking then;

which nust ha clessed as a reecreational value.

The valus of . w11d plants and apimols as a reserve of matérial for brebdlng
future food=-producing crops is difficult to estim=te. On a practical
level it is rarely a major reacson for the conservation of 2 population.
Meny species can be virtually ruled out &s possible sources of food
(Qlthough they may have other uses, o.g. for pest control, for ornament,

or for fundamental research work);.or they can be maintained in sufflclent
nunbers and variety without special conserveation aeasures, It is, however, '
a highly valid rcason for conservation in general, and if the mexinum )
voriety of genctic material is to be waintained it is necessary to _
conservc more than the cdd few individuals in one pluce.  where a specles
has, for example, a wide geographical or ecological range there is usually
considerable genetic variation within the species, some being more tolerant
of cold conditions, or more rusistant to certain pests, cte.

The role of wildlife in controlling pest species is often a matter of

somo dispute. Under extensive systeas of husbendry, such es most forms of
forestry, the presence of a wide varicty of insects and other organisms
ususlly results in populations which are fairly stable in numver, and the.

emergence of individuzl species as "pests" is unusual, In less natural u_gﬂ--

or more intensive systems of husbandry, however, this mechanism is
frequbntly dnsufficient to control posts, and sprays and other forms, of
protection nay be nocessary. As lond~husbandry becomes more intensive:
the relative valus of wildlife in this respect may, thercfore, declirné.
On the other hand, its value for providing ncw moasns of "bioclogical:
control" mey increase considersbly:- that is, using predatory species.
deliberately, rathor then letting themw come of their own accord.

Natural systems of plants and criuals afford unique end valuable
opportunities for fundamental roseerch work and for the cducation of
biologists, agronomists, silviculturists, ctc., which is later reflected
in the more efficicnt functioning of thesc scicvntists in their chosen
carcers; ond the wider the rangc of conditions and organisms which is

available for study the more nuaerous will be the opportunities for such
study and regearch.

The educetlonal aspects of wildlife may also be secn 2s 2 mecns of
increasing onc's understanding of the world at large and brondening one's
mental horlzons.

An intercst 1n natural hmstory frequently forms the basis of an
absorbing hobby; 'a subjcet for photography; an excuse for getting soaked




to the skin on remoto oceanic islends;’ -an interest in gardening;. or
merely taking the dog for a walk, S - o

Even those of us who arc not madly intercsted in wild orchids or stone
curlews con secarcely fail to notice a wood full of bluebells or the
herring gulls screaming and diving over a fishing port, and the

character of nmany rursl arecs is dependent to & large cxtent on the wild
plants 2nd animals present; - heathcr moors, - grass covercd dunes, -
primrose-studded hedgerows, ete. The fact that these may depend to some
extent on & past history of management as grouse-moors, stock-proof
fences, etc, does not usually detract from their value, unless the hand of
man is too obviously or heavily imprinted thercon. wildlife is not, of

course, the only factor involved in the "eharacter" of a locality, but itV ff  5

can often be a very important one. Mutch (1968) found, for example,
that, of visitors to four Forcstry Comnission forests, 8, 6y, 6% and

1% respectively gave "neture studies" as the prime reason for visiting
the forest. ' '

If onc forgets, for the moment, the actual and potential productive
values of wildlife and comnsiders only thosc aspects which may be broadly
termed "recreational", it may be possible to relate these aspects in some
way to the gross national cxpenditure on recreation, The productive T
values will, in most cases, be considerably less than the recreational -
values, and are nore easily mcosureable in a dircet wiay when they occur.
To obtein an exact mcasure of the recreational value may be impossible.
Even with the most sophisticeted methods of intervicw-survey available =
to us it would be unrcalistic to expect thet on¢ could separatc and
analyse people's nctives and wishes to such an oxtent that one could say
exactly how much of thc value of a holiday or o country cottage was
represented by the contribution of wild flowers, birds and other aninals
to be found there, ' ’

Using such figures as are aveilable one could meke & preliminary estimate =
that, of the £5,000 million or so, which is spent each year on luxuries
such as holidays, beer, and television, about 1% might be attributable

to the value of wild plants and animals in one form or enother. There
are numerous T.V, programmes, articles in magazines, pictures on
calendars, c¢te., which have wildlife as their subject, as well as the
robins in the garden, the Honeysuckle in the hedge and the swans on the
river. Such a figure of £50 million, if cxpressed as o capital sum on f
the basis of a 5/ interest rate on eapitnl, would represent a figure of
£1,000 million, or about £17 per acre, on average, over the country as a
whole, This is not, of course, a purchasc price,_but'represents_the

sort of weight which should be given to wildlifc conservation in day-to=
dey decisions on land-use planning, ' T . L

The value of wildlife at any particular place will vary around this
flgzre.fl;gm-_gllj.‘tp__ several hundred pounds per acre according to the :
criteria used in Appendix 2.  Very. roughiy, it could be broken down into
about f%yg*é?pe?dlisédﬂclassés:—'.Mj"'gh yf";f ?O?%i .e re o ' '

1) 4%'miiiidﬁ'acresjpfgﬁrbadeQGGd:wdcdldndalLiifiui
linestonc grassland, fen,water, dunes, -
and saltmarsh L - £300 million .

2) M millicn aores of heath, beg,and moor £250 million .. -




3) 21 million acres of pistorel fernland -
and conifer plantations . £300 million

L) 18% million acr@s df arable’ farmland : : ' : .
and tenporary grass o _ : : £100 million

5} 5 million sores of urban land £ 50 million -

i = B e il

£1 ,000. million

If one compares these values with the market valucs of Jand for

agriculture, forestry, grouse-shocting, ete., they are, on averagc, much wj"

lower than agricultural land values and are roughly conparable with
forestry and sporting valuss. On good quality arable land wildlife will
be worth about % of the value of the land for growing erops, although
this disparity could obviously be reduced if the usc of the land were to
change or if there were numercus hedg & streapns, and spinneys on the
arca, Similarly, the value of any one particular area may be greater
than this if it lies within an area frequented by anateur bird-watchers,
ramblers or parties of school children. In the cases of moorland and
hroadleaved woodland, these arcas may froquehtly be more valuable to the
community in their present condition then they would be if converted to
pasturage or conifer plantations; although the interests of the private
landowners may not coincide with those¢ of the nation under the existing
taxation and subsidy system,

The valucs arrlved at by this approach do not seen unrealistic. One
could, perhaps, argue that they should be slightly greater or slightly
less, The intention hore is to put forward the most logical and
rensonable argument possible as a basis around which further detailed
discugsion can take place, and to form & footing upon which a method
such as thet in Appendix 2 can be developed with some degree of
confidence,

A questionnaire recently circulated to 150 pecople, drawn in equal numbers,

from the fislds of nature conservation, town planning, and Jandscape _
architecture, indicates that the above figures may be an underestimate,
The response to the questionnaire gave a total of 80 conpleted forms,
being divided almost squally between the three professional groups. .
Respondents werc first asked what perecentage of the Gross National
Product they thought should be spent on the environment, including
nature consérvation, visuel amenity, and recrcational facilities. The
mean figure for this was L.24s, with a Standard Error of + 0.51. The
answers varied from % to 1€jt, and o number of people felt unable to
answexr the questlon.

There was a greater degres of unanimity concerning’ the proportlon of this
amount ‘which should be spent on hature conservation,' as opposed to V1aual.
amenity or recreation. Only seven people thought the proportion should
be less than 10k or more than 404, and over half decided on vaives botwoen
20 and 30%. The mean answers for the three groups were:-

Nature conservationists 26.?8% + 2.28 o
Town Planners - o | 23,86% + 2. 50

Landscape architects 24.,5% + 1.92
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As might be expected, the neture conservationists gove a slightly greater
emphasis to wildlife than the other tweo groups of respondegts, but the
difference was not large enough to be statistically significant.

The differcnces betwecen the three groups were greater when it came to th?
allocaetion of this amount between gencral conservation and the canseryatlon _
of national and international rarities:- : :

Protecting specics Protecting specics CQnaenving'a
threatened in unconuon in variety of ‘wore
othor parts of Britain common species

the world :
Conservationists 17.13, + 2.61 15.26,0 + 2,30 67.61% + 3.36
Planners 24,50 + 3,58 28,255 + 2,87 L7.25% & 591
Landscapers 17.27% + 2.66 22.6h6 + 2421 60,09 + 3.65

Some of thesc diffcrences are statistically significant, the town planners
giving greater weight to raritics than the other respondents. I'ne standand
error of the planners' replies is also greater thon that of the othor
respondents; possibly representing a greater variation in interest in
wildlife in thot group of people. These figures ropresent, on average,

a contribution of about £80 million per annun to the conservation of wild-
life in other parts of the world, and £320 million at hone.

This questionnaire, which was intended to geuge informed professional
opinion and was not, therefore, an attempt at & public opinion survey,
indicates that the value of wildlifec mey be closer to 6% of the snnual
recreational expenditure than the 1% éstimated on previous pages. The
corresponding amount for visual amenity is about 13%, from the question-
naire., On this basis, the capitalized "value" of wildlife would average
about £100 per acre and the visual azenity value about £200, giving a
total of about £300 per acre between them, Such z value is egqual to
current market prices for good asgricultural land.

2 Costs and values in resource utilisatioh

In simple cases, the value of a resource may be equal to the sum of a
nugber of identicel parts, recgardless of their actual nuiyber. For
exanple, a2 hundred metal bolts worth 2p each will be worth 200p in total,
and three would be worth 6p. If, however, it were impossibl® to manu~
facture any more bolts of a particular size or type, the last fe¥ reweining
in stgck mey cane to have a greater wvalue than 2p each due to their
scarcity, This situntion, which is illustrated in Fig. 1, applies to
most natural resources, s they are not available in unlimited anounts
Thus, fo? example, a species of aninal which beconmes very rare will be‘
reduce§ in total value as a species, but not in diredt proportion to the
reduction in nupbers, If, for example, a population of 10,00C water fowl
were reduced by 50f%, its value to Man would not, in general, be reduced by
as much as that, (The birds would still bo almost as noticeable, if they




continued to inhabit the samc places; and, if conditions were favourable,
they would recover in numbers over o short pericd of years).

The upper curve in Fig, 1 has been drawn on the assumption thet e redugtien
in nuobers of 85 will halve the value of the resource., - This amay not be o
true in every case, but it scens to b a reasonablc gencral assuuption,

The curve bears o closc resenblance to graphs showing the effects of
fecundity on the rate of natural increase of animnls which produce single
of fspring {Colc 1954), and it also resenbles the curve (Fig, 5) which.
relates total nusbers of species of plants or animels to the arce of

habitat availeblo to them, These similarities would appear to confim the
valiiityiof'the'approximate'form of this curve as there is an obvious
relationship betwoen the carrying capacity of o unit crea of hobitat and

its volue for conserving wildlifc, or betweer the potential of a species to
recover fros o reduction in nusbers cnd the velue of those individucls which
remain,

If, using this curve, the velue of cne individual unit is caleul- ted, the
lower curve con be drown.. This curve dewonstrates very clearly that,
nlthough the total value of the resource decrenses with a decredse in
pumbers, the valuc of one individusl rises very steeply when nore than.

90% of the total has boen lost. When 9%% of the total resource has gone,
the fuw units remaining may be very valuable, unless, of course, they are so
rare as to be little nore than an oddity. = In the case of living creatures
the point may be reached when so few individuals of & species rcmnin that
the population is unsble to increase agnin, even if conditions lmprove,
because it hes become in-bred and genetically effete.  Also, very suall
npurbers are very vulnerabls to hazards, such as. an-excepticnally cold
winter; which could kill off so many as to leave too few indiviiucls to.
breed. (If 98% of a large populstion is killed, there will still be a
breeding nucleus 1oft, but if 98 of = very snall population is killed
there nay be only 2 or 3 indiviiuals left - all of them old, of the same .
sex, or widely scattored.) : : . -

If a resource is used in such 2 way that it is not destroyed, but is,.
nevertheless, reduced in wvalue, & different type of curve can be drawn
(Fig. 2). . The theory behind this is expounded by Roth (1967), in his
book "Paying for Rouds", and this graph was drawn using Figures given in
that book. The more the rcscurce (in this easc transport focilities) is
used, the greater are the disadvantages (duc to congestion) t& each
person, and, although more znd more puonle continue to use the r¥Source,
until the point is reached where they obtain no net dbenefit thereby: the
point of grentest total net benefit is roached long before usage reaches
saturetion point,  An exeuple of the application of this concopt 18 glvol
in Appendix 5.

Figs 1 illustrate the facts that:-

2) when a.rosource becomes scarce the value of o unit amount is likely to
increase ot & groater rate thon norual, and - - - S

b) the ?EPGQtCSt ﬁalug to the greatest number of people' isf requently
obtrined long before a rescurce is used to its haxicuo -capacity.

These facts, token in ."j_so]_atj_oln_',. are not sufficient to enable a resoume :
to be Va1UEdj _ Changes in personal income, amount of leisure time,
personal mobility, or in habits or matters of tnste con #ll affect the
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relative values of scenic or wildlife resources, lethods of valuing
resources must, therefore, be of limited application only (i.e. they must
compare resources in which only one or two factors are yariable) or they .
must toke account of a wide renge of factors. o

The "Notional Shade Tree Conference®, which meets annually ot the Chio . .
State University, has adopted a method of valuing troes in streets znd
public places which is based, primorily, on the size of the tree, with

little referenee.to its prominence in the.landscape, Tt can, therefore,  ;b=”:

only be used. o vcluc trees in sznllnrly prosinent positions, : and would
be of little use in Burgpe, wherc towns are not laid out as rectangular N
grids with 8ll points of roughly oqual prominence, method adopted by
the Federation of Swiss Parks & Public Gerdens Dep¢rtmcnts for the
"eveluntion of ornamental troes” includes nn assessment of the importance
of o tree's position in the lendseaps. Four factors, in all, are
Pssessed individuelly, and. the scores for all four are multiplied
together to give an overall score for the tree, This is then equatad
to a monetary value, rounded off to the nenredt 10 Frenes or 50 to avoid-
any spurious semblance of absclute accuracy. The methods given in
Appendix 1. are based on 7 varisbles, sach assessed morc simply than in .
the Swiss method - This approach was developed ot about the scoue. tiue )
as the Swiss onc, and without consultetion, but has many similarities, as’
iight be expected.. The scores for each faoctor are again nultiplied to
obtain an overall score,. thls being a fundanmcntal feature of the system.

This p01nt m2y, pcrhops, bc worth 111ustr1t1ng by a few sinple examples;
as the business of wmultiplication seems to.confuse many people who have
read papers published cn the subject of valuation., If one takes a tree
planted in a town, and this is given scores for each of 7 factors, sueh
a331ze,_shape,:p031t10n in the landscape, cte., these sccres way be 1, 3,
2y 3, 353, and 1 respectively. If these arc added together the total is
16; if wultiplisd it is 162, If we then take a tree which is similer in.
terms of shape, p051t10n, ctc., but scores twice as much for sizc, the :
scores will be.2, 3,2, 3, 3,3, 1. If these scores arc alded the.total -
is 17; if multlpllcd 324, . If this tree is twice as conspicuous by N
virtue of its larger size it seeus reasonable that. it should score 1OQ%
more than the smaller tree, rathuer than only 6,25% nore. On the other
hand, if an area of heather noorlond is volued at £4,000 for grouse-
shocting and £400 as a wildlife resource those values are were or less
1ndependent and shOuld be addud te obtain a total value,

- i.e, 1nterdapen&ent varlablcs should normally be rwltiplied, but
independent. variables should be alded,

In sone cases thcre may be several variablus ~which are more o less
independent, as far s their evaluation is concerned, For example, if
one were to attenpt to value a amall woodlend next to a house, close to
& fairly busy road, and thh & public footpath running through it, there
would be several %spects to be valued before the overall value of the
woodland to the community could be assessed:-

1.  Value of timbef‘éroduction
2, Aunenity value t¢ persons passing by on the road

3. Awmenity value to people living in the inmediate vicinity




L Amen;ty_?aius to people:walking along the'SOthafh
He Wildlife conservation value

There nay alsc be other valuez, sichas prDV1dlng cover for pheasants, or
anelter to buildings, crops, or livestock.

Several of these values nay overlap to some extent, and one iaust be
careful not to value the samc thing twice, If cne has already valued:
wildlife geparetely, for exsaple, then ‘one must walue the trees in the
woodlend purely as a soenic featurs, without further reference to their
value as a habitat for anlnals and plants. :

3 The question of size as a factor in the evaluatlon of
sites tor wildlife conservation

Other things being equal, a large sit¢ will be wore valuable than a snall
site, as it can support a greater number of individuals of each species
present. It nay also be able to support a greater number of different
species, particularly those animal species which feed on populations of
other animals or on a restiricted range of plant material. For exampls,
Ward (1969) has shown that populations of certain insects which feed on
juniper fruits are not prescnt in areas wath fower than 100 Juniper hushea.

The question, therefore, is not “Is a large site better than a small a1te
but "How much more valuable is the larger alte°“

It would be possible, in theory, to count all the individuals of every
species present on a site and to evaluate these on some basis such as that’
given ip Appendix 3. To the value obbained could be added any value which
the site may heve for ressarch studies, educational use, etc., (Appendix 2).
Usually, however, this will be 1mpractmcable and only & limited assessmant
of a few gpecies will be possible, and in sone cases (such as proposed new
arsas of water not yet crented) sven this may not be possible.,  Some -
workable concept of the value of habitat sise is, therofore, required.

In most densely populated’ countrzes, such as Britain, there are likely to be
greater numbers of small 3ites than of large sites, due to the fragmentation
caused by an intensive pattern of land use. However, it mey be sensible to

examine, firstly, the case where there are equal nunbers of sites in each
class. In this instance the species which are present only in larger sites.
will have a relative value equal to that in column 5 velow, using the

assumptiors. cmbodied in Pig. 1 (see page 7 ). |

Area of sz;e_ . No. of sites ~ Relative value of each
C o T ' ' additlonal species

More than 1 unit

More than 2 units
HMore than 3 units
More than J, units
More than 5 units
More than 6 units
More than 7 units
More than B units

More than 9 unita
More than 10 units

. i
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The nusmber of different species to be found on sites of different sizes
follows a curve siniler to that in Fig. 5. This curve is yaged on th?
assumption that o doubling of the area of o site glves a 200 increase in
the nunber of specics to be found on it. This is generally‘true 2t a
fairly smcll scale, usipg units of nbout 1 sq. @, (eeise Oostlng,‘ﬂ956):
It also appears to be true at 2 larger scale, due partly'to the inclusion
of o greater range of ccological conditions within the site, and &1§o.to
the uaintenance of a sufficiently large populaticn of plents and animels
to support a more comprehensive renge of predotory specics, cte. ]
Darlington (1943 and 1957) found that, in gensral, the nunbers of spocies
of various aninmel groups in islonds in the dest Indies doubles for every
tenfold increasce in nrea cf land.

Thias can be expresscd as:-

N seies = ne. of srecies pur unit area x total arcac, where ¢ 18
o, of spec . X I
about 0.3.

A slightly more conservative figure(0.26)is invclved in the assunptions
adopted here.

If we use the curve in Fig. 5 2nd the rclative values given in column 3
ebove it should be possibdle to calculste the relative value of the
different sizes of site:-

Area of site No., of s;p. Relotive value of . -Relative value
: each additional of one site
speodes
over 1 unit 600 1.0 600
over 2 units 720 1.1 752
over 3 units 798 1.2 826
over 4 units Bay, 1.3 912
over 5 units 910 1. 376
over & units I8 1.6 1037
over 7 units y92 1.8 1116
over 3 units 1037 2.2 1215
over 9 units 1065 2,7 1291
over 10 units 1092 L2 1405

This takes no account of the increase in the numbers of individuzls of a
species, as separate fron the number of different specics. If the size
of an area of, for example, an oskwocd or wet heath is doubled, then the
nusber of individucls of any species present is likely tc be mcre or less
doubled 2lso. - On the basis of the assumptions uscd previously (see

Fig. 1)} this will increasc their valuc by about 25%.

A modified curve can, therefore, be drawn (Fig. 6), which should
represent fairly nccurately the relative values of different sizes of
isolated sitces containing similar types of habitat.

As can be seen, this is an almost perfcet straight line at o slope of
approxinately 1 in 2, Thus, whilst the relative velue of o site rises
steadily with increasing size, under these circunstandes the value per
acre fells sonewhat. . If, for exaaple, a 10 acre site were te be valued
at £24,0, or £2, per acre, a 1 acre site would be worth £60 per acro.i-
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Area of site Relative vaiue of site Correcled value of site RelatiYe value .
- (Nos, of species cnly). {Hus, of species,  per unit area.
- L : and ingividuals )

over 1 umit - TEDO - : 600 60

over 2 units” ‘ 752 § - 88z : Ly
over 3 units - . B2 1108 37
over I units . g1.2 o 1352 33
over 5 units 976 . 1528 _ 31
over 6 units C 1037 . 1712 , 29
over 7 units 1116 1854 : 27
over 8 units 1215 2088 26
over § units 1291 2245 25
over 10 units 1405 2129 2

An exenple of the applicetion of this concept is given in fippendix 6.
Detzils of the actual numbers of species were not aveilable, and wogld, of
course, be required to verify or refute these figures. It is possible
that the main incresse in numbers of species takes place below the lowest
size limit of 5 agres, or that the additional species goedned by an incrense
in size ore specics Which happen-tobe comuon dn othor types of habitat.

If, however, the nssunptions uscd here rre gensrolly correct, this approach = .-

does give o logical basis for nssesswent if detailed inflormation 1s lacking.

The above chleulations are based on sites which are assuned to be isolated
from ench other. Obvicusly, if two sitcs. are very close together They ey
function 2s onc unit. {Converscly, -« single site which is long and n?rrcw
may have so little direct contaoct betueen its extrerities cs to rosembie

2 or 3 suzller separatc sites.) fhere two or ucre arcas of & particular
type of habitat nre in very close proxiuity their value mdy, thercfors,.

be enhonced, if there iz a shortage of lerger sites. If, however, large
sites are not unduly scarce, two widely separated sites of 2OQ acres each
nay be of greater value for wildlife vcnservation than a single LOU acxe
site. This reflects the fact that, under such circuustnnces, the
advantages of heving arces of havitet .widely distributed outweigh the
disadvantages arising from fragnentatlon, '

In terms of practical land wansgenent, it uny be easicr to rrﬂﬁ9§g én}arge t
arez of any one hobitat setisfactorily, an this uay influcnce dcg—orom® @
a practicel level, . For exauple, & very small erea of woodland may ©°
unduly expensive tc fonce, acre for asre, in conparison with a larger P A
apd it cay be-nore difficult to maintain' e full range of age-clmasscs of
trees, such ag is desirable for continuity of income fropm timber sales and
for the naintenance of the greatest possidle variety of woudlond Animals
and plants, - - T - ' :

. The guestion of habitat diversity as a fictor in the
gvaluation of sites for wildiife conservition

Following from the previous chapter, it is ovident that, unless there is

a scarcity of large units of a particular type, there-is nerit in having
arezs of habitat distributed zs widely as possible.” The corvllary of tmis
is thet if one has an arés of, say, 1000 acres it will be in the best o
interest of wildlife conservation to aintain as wide a diversity as




possible of different nebitat typus within it:-
. ponds, gresslani, cliff., v ods, eto.

For exenple, if one hed 10bo acros of woodldud in a single block, the
value of this for wildlif¢ conservetion would probebly be reduced by only a
saall amount if 5 or 0% were 7¢llcd.  The =restion of 50 or 100 acres of
ponds or grassy glades mey, on the cthoer hord, nave an apprecichly greater
value, 80 that the pet effest s likely to be beneticial.  Similerly, if
the whole of a 1000 vere block cf wondland weére of one age, spocies, and
density cof tree cover, Lo gonveision of part of the area to sone other
species, age class, Ir demaity wouil crchably be beneficial,  Soue tree
spocios nay be better than cthors in creating suitable conditions for « °
aninals (Southwood 1951) o vlante, which 'will influcnce the relative
amunt of each which would give cptiinil results,  Frow the wildlife
congervation voint of viww, o weedland containing o '
J,O;_, onk )
o 1o ash
e 3% birch
' 157 3cots ping
o _ . 5% Sitka spruce
would probably be nore veluable then onc cénbaining Jdifferent proportions
of these species, such as: .
105 oak
5% cosh
5,6 BiTzh
2% beots pive
. _ 500 itk spurucs o
and would ceriainiy be uewe valusLle than pure spruct or pine, or even pure
oak woodland, unlesz trere were soie particular reescn for naintaining a
pure crop, . Similarly, some types of habitdi may be of greater scereity
value then gqthers, and stoulld T': 3 ven groator enphasis, ‘accordingly.
In one partfcular Loernlih A oL nmy it e
0ld seiti-natursl ok woodiand
young beech woolland
young pine woodland
rough grazing iard, with souo brocken and thorn
arable land
pasiurc
oll fruit orciinrd
snnll ponds
stroans
hedgurows
ditches
road-szide verges

The sun valuc of these will-be uxpresscd-in the total nuber of individuals
of different plrnts and avimals which occur thore, with duc weight given to
the relative scarcity of each specits, ot both local and world-wide levels.
Sone indication of tiiis velue could be obtained by recording the abundance

of different species of the ncre easily identified groups: of prgrnisis such
as flowering plaats and divda,  Some indication can alge be obffined using
the premises given ir previous chanters, |




An additional premise would be that the nunber of speciés in en erea is
inversely proportional to the degree cof human interference, This is not

a factor which is essy to measure, and disturbuance of only a part of an
area will, of course, increase tne diversity of conditions in the area as
a whole, In the cose of = habitat which is newly-formed, such 2g a neily
planted woodlznd, or a frashly colunled spoil tip, thers will normally be
a gradusl inerease in the nwibers of spucies, followlng & curve siwilar to
the cne in Fig., 5, Ol arecs of hobitnt with relatively little hunan
interference tend, generallv' to earry n greater Miversity of specics,
therefore.

Similarly;:Habitéts with moré'ﬁhan_cne Maysr® of vegetaticn toni to
support a greater liversity of spocies,  McArthur (1964 ) hes shown that
the diversity of tipd specics in any una type of hebitat ezn be

correleted directly with the number of layors of vepetation (herbs, shrubs,

trees, etc.).

In general terms, therefore, an arsa which has 2 wide variety of habitat
types will be of groater valuc than an arca of uniferm type, and habitats
with & varicty of age and structurd anl with only e limited amount of
disturbance will be of éf&”tﬁgt individual value to wildlife CuﬂSLTVﬂthﬂ.

Exceptions tu this general rule will aris¢ where 4 habitat becom:s too

=211 to support species which ~re wncerien in the oren, and 4 balance
nust be found boetweon the considerations pentioned here and those in
Section 3.

where habitats are concerncd which have a large number of species in
cammon, the relative velus of a site will not be so greatly influenced by
the proportions of vach habitat present, as compared to a site with widely
different habitat types. For exazpple, half the species of onimels and
plants which oceur on dry heathland may also oceur on blanket bob, and the
proportion of ecach hebitat which is conserved will, to that extent, be of
less significance than if each supportol a COmPlthlf different range of
species,  Similarly, the conservation of a local variant of a fairly
comnon type of habitat will be inport~nt only if it has

a} snecies or varicties not found elsowhere,
b) value for research purposss,
c) educationsl value, or

d) aesthetic or cther values.

5. Locatipn and 8ccess as frotors in site evaluation

It has alrcady boen stoted (page ) 'that the position of a sitc in
relation to other, similar, sites can affeet its value for wildlife
conservotion,  TIts rositicn in rclation to centres of pepulation, public
roais,_sohools, un1Vcr31tles ete., can 2lso affect its walue in vapy cus
WaYS, ' ' ' '
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Let usgoopsider a2 hypothetical case involving e site about 20 niles from
a large city, where there are two opposing factors involved:-— . -

a) the site contains a number of species which nre vulnerable to
disturbance if large. nwibers of people are present, and

b) the site would be highly attractive to large numbers of people if -
access werc to be fresly allowsd. ' L : e

The balencing of these two'écnflicting'olaments'in an cvzluation will be- -
difficult. = The first of thise is concerned with the consérvation of -
wildlife for:- : : S : » -

i) the maintenance of a reserve of genetic anterial in perpetuity, end -
ii) the maintenance of a rescrvoir of wildlife nt the present time which
can "overflow" into surrounding areas,

The second clement (b) is concerncd with the conservation of wildlifle for
its recreational velue, as mentioned in Seelion 1i-

i) educaticn

ii) amateur naturalists

iii) generel contribution to the churacter of the locality as a
recrcnticnal area.,

The freedom of access which should be peraitted in such 2 case will depend

on & great number of Pactors such as the configuration of the ground, the
distribution of vulnerablc species in relction to the wain points of public
access, the froguency of intensive public uscge (e.g. neinly at week-ends ),
the main season of usapce {€.g. :minly in the surner ), the type of usage, ete,
A certein cnount of cxpenliture on footpaths, fencing, sigh-posts,

wardening, ete., may also affeet the pesition considerably, and could help
to reduce any conflict of interests. It is, thcrefore, extremely difficuld
to generalise on this topic beyoni a certain tevel. - The factors mentioned:
in other Sections will nor:ally be rclevant, in addition to the accessibility
of the gitc and the individual choracteristics of the site and its users.

If, on the other hond, & site hos no particulerly high velue as a reserve
of genetic material its main velue mey be for elucationad and recreational
purposes, and in this case its acccssibility will be of parsnount importance
in determining its value, S Co ‘

Accessibility to a particular site is fixed within certain limits, but nay
be affected by the construction of new roads, hotels, towns, field study
centres, etc., as well as by changes in legel restrictions gr ownership.

Referring back to the graph in Fig, 2, however, it is evident t:Ret the
value of a site nced not be directly preportional to the number of pecple
th.Ylslt it, as the number of people who visit the site ney, direcfﬂi'or
1nd1regt1y? affect the value of each individual visit. A progressive
reduc?lon in the quelity of the site or the quality of the recreational
eéxpericnce will have a similar effect to the loss of trees in a residential
area gsee ?ig. 5), as far as its value is concerned. The attraction of
the site will fall in a similar fashion to the nuimber of trees on the
housing site, and could be shown os in Fig. 8, using a log , horizontal
axis. The maximwn net benefit in such a cnge is likely te be obtained
when there are about 1/10th of the nwuber of visitors Wﬁich would
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devastate the site couplstely.

If the site 2lso has a value for ressarch work or on ageoqunt of song rare

pecies which is easily disturbed, the value of this ey bo similer to

one of the curves, =, b, or ¢ in Fig., 9. In such o case, the original

curve (I} of taotal'net value will be altored to II; III, or IV . ;
respectiveoly, and it is e¢vident that & clear ch01ce sheuld then be uade o
botween prromitting o lorger nwier of vigits or rostricting then almost
completely. An intermudiate policy, allowing a moleratcly large number

of visits, could, under such circumstanees, reduse the specinl guelities

of the site without concnsurate gain in its recrcaticnal value,

In attcmptlnc to carrj 3ut such a caleulation it would be necessary to
know:~ : :

a) the number of visits which would complotcly destroy the value of the
s3ite for the conservaticn of wildlife .

b) the value which pecple plade on visits at the current level of usage
¢) the actual level of usage ot the present time

d) the value of the gite for bluthlon, oonsurvatlon of rure species,
otc.

If exzot figures for all of these factcrs are not availalle, &s will often
be the casé, zn informed estimate may still be useful, :

The 7ractlcﬁl result of such an examinetion of 2 number of sites vwill be

to show the levels of récreationsl use which would be nost appropriate to .,
each. Taken et a nutional level, it nnsy be obvious that it would be

worth spending m cney on luproving acceess to a particular site in orler to
divert recreaticnal progsurcs fro more vulngrablie sites where BCCGSS

shoull be restricted in sone way.

G, The valuutlor of dlffLant species of W11111fc

Moore (1969) cons 1ders certaln species of wlldllpb to be of gfeater ' o -
valuc than othors, because of their intorest or mnterial velus €& Men.,

Thesc species are those vhichk are:.

i. of knowm econcmid velae, 2,g., whales, herrings, bees

ii, valuable for the study of Man and his behaviocur, e.g. apes

iii, "living foSsils";'whlch furthcr the gtudy of cvolutlon

v, SPL31US wh;ch glvc DL thatlc plc sure, Cup 1 " a
o2 sk lorks, nrimrose
buttcrflies © S ? Hroses

v. species useful for, the study ani teachln of - e
& pepulation ecology
and Ctholﬂgys_i.b. ceolenial gea=birds . LOEY
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vi. species which have been stulield intensively ' -

vii. species which 2re evolving or are extending their previous

range into different types of habitat.
The number of'sgebiés represented by this list is-qnly'a'very Smﬁl;
proportion of all living specics, and, ‘guncrally speaklgg, they tend to-
be alove average in size. Larger animals usually require a larggr
area of habitat to support 2 given populaticn, and are, th?refor?, more
vulnereble o any changes which reduce the arca of availab+e habl?qt._ ]
Consequently "there is 2 rough correlation between large size, scientific
interest, ac¢sthetic value, and need to conscrve', :

&s Moore points out (and as has been stated in Scetion 4? one of ﬁhg_maln
aims of nature couservation is te meintein o wide Jiversity of &pecies.
Species which are very common will normally require 1i?ple&§ffort t?
conscrve thep, but snmecies which are less comuon are likely €0 require
more effort.’ If a wide variety of spucies is to be ccnscrve&,-therefore,
it is inevitable that more effort nmust go towards conserving the rarer
species than tho comon ones, This docs not mean to say that the rere
species is more valuable than a comwson one, however, In fact, the
reverse will usually be the casc if one considers the species as a whole
rather than 2 few individuals only. (Phis situation has been

sumarised in Fig. 1).

At o general Ievel, therefcre, the greatest effort ShO&ld.bS—leQCt?d
towards the conservation of large rare snecics, and orgenisms of_thls

type will be the most valuable, as individuals, At & more detailed level
other factcrs should alsc ve consildered:= : :

1. the relationship of the species to cther species in the arca

2. any particular emotive value cttached te the specics -
- in addition to the sevcn points listed previcusly.

The relationship of & specics to other spseies is a very important factor
in as much @s the general importance of tho species can nct be assessed
in total isclation. If one considers the oak trees in an oak woodland,
for example, these will be nore valuable then any horse~chestnut trees
which happcn to be groving there, as a grenter nurber of insect, bird and
plant speeles will be dependent on the oaks than on the horse-chestnuts
(Southwood 1961),  Similarly, = predator, such ns a fox, which preys on
a nuaber of speccies is likely to Lé 2 morc purpanent and valuable part of
an ecosysten than a very specialised specics which proys. on one species
only, although the loss of either could have far-reaching repercussions
under certain cirecunstances, -

Some spoeies may wlso have a particular crmotive value over and above that
which might rormally be ascribed tc thew. Fer cxanple, the alnost extinet
bald-headed ezzle is a national emblem in the U.S5.4., and nearer to heme,
the golden eaglos and red deer of the Scottish Highlands symbolise the
remote and rugged character of that region, . '

Another factor which way be importent is onc closely allied to iten vii.
above, Dr,” Hoore listed this point because evolving or expanding species
are of particular interest to scientists, but there is alsc another side




to this particular question, If one ccnsiders the need. to conserve o
wide Variety of genotic varistion in 2 speoics, there will often be o case
for conserving a rangs of oid, stable, populations, as thesc will have had
tine to devclop genetic qualitics suited to the Joeslity 1n which cach
loecal population is situated. A rapidly pr»n¢1nﬁ populrtion, on the
other hend, is rere likely to be of foirly uniform (though interesting)
genetic constitution throughout its renge,  Certain SULCluu, such &S
Wrens ani kln«fzshurs, are subjzot to drastic poricdic "crashes” in
population numbers Juring herd winters, in Britain,  Recolenisation of
their former habitats then tekes placc over a number of years from 2 very
limited nuober cf survivors, or by mdgration from other ﬁre~s. In such
cases, thereforc, oneé could not say that ¢ local population 1s 1ikely to
be of any perticular value as & reservelr of genctic variability.,  On the
other hanl, a population of oalk tregs in e reoote upland valley, where no .
"foreign" .oak trees hove been planted, is likely to have 5Lnutlc features
peculiar to that locality, ond some of these features may ve of wxlue,
directly er:indirectly, to XHan. : D

A rapid, if somemhat rudinentary nethod of viluLnE different sp601es
is given in Lppendix 3, .

T e Land~use El%ﬂﬂiﬁﬁ

Very few perts of Britain {cr indeed, of most other densely populated
countries) are devoted solely or even primarily to wildlife conservation.
Most of our wildlife occurs in arcas which are mancged primarily for food
producticn, recreation, housing, or somnC cther purposé, and thosc
different types of land use vary in the degrec to which they support any
great range of wildlife.  (See page & ), Tt is obvious, thercfore,

that the congervation of wildlife in Britain is strongly dependent cn the
proportions of different land use types, and will be wulncrable to changes
in these, or to chahpes in lend monagenent within any one particuler type.
For example, the punver and condition of hedserows, ditches, and walls on
cgricultural land can be wery important, as eczn the way in which a forest
is managed, or the way in which 2 new rescrvoir is comstructed, or the
oxtent of conversion of parshlsal cr heathlaond to intensive aprlculturﬂl
S,

It would be unrealistic to sugpest that wildlifc conservation should be

the main object of nmanagement in many arcas;  Dbut this dees nct nean that

it should Ye ignored complstely in such cases. Decisicns as to the

bost type or pattern of land use are most likely to give the greatest
benefit to the nation if they azre based on gll relevant criteria, rather
than on one or two only. This will usually mean that the adoption of one
uniform type of land use over a Isrge aren will not be the most sutlsfpctory
UnsSWeT.

Fign. 14442 Lliustraie this p01nu in ralptlon to the ChOlce bctweon two
types of land use; agriculture and forestry. If the cocnomics of fool and
timber production are considered in iselation there is likely $o be an
apparent adventage in having either 100 agriculture or 100% forcstry.

If'y however, amerity anl wildlifc conscrvation are also considered, it is
obvious that sowe sort of wmixture of these two uses will give the best.
results, This is true in spite of the foct thet emenity and wildiife have
been given much lower values then fool or tinber proluction in the seeond
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GXampis., N
A study hos recently been made of the effects of afforestation on

wildlife in an area of sbout 80 square miles {20,000 hectares) in south~
west Scotland (Helliwell 1971) and the change in populations of the various
spoeies of flowering plants, birds anld certain namumels is summarised in
Aqzpendix b, Using the sort of approach described in previcus chapters,
the afforestation of this area with Sitka spruce and Lodgepole pine can be
said to rcsult in a fall in the value of the vegetation from o figre of
2.1 peints to a figure of 0,9 peints, with & decreasc in the valuc of the
fauna from 4.7 points to 3.5 points,

The relstive weighting of the fauna, cs compercd to the flora, is not very
clesr—cut., However, the nationel.value of the plant spccics reprosenied
in this erea is roughly equel to the national value of the aniwmel species.
represerted {using the method given in Appendix 3}, but a greatcr proportion
of the national populrtion of the animel species is represcnied by this drea
than the propertion of the national population of plent species. The
relative scores of cach were, thorofore, adjusted to give the fauna 2
proporticnately grcater emphasis.

The relative velues of the flura anl fauna arrived at by this weans
were:- '

Open hillside . Plantations Total
Founa b 651 3,49 8,148
Flora z,115 '8?8 2,993
Total 6,769 4,372

In this casc, thercfore, the affcrestation of about onc third of the
area would give the greatest overall wildlife censervation "value”.
(The area studied was cf particular intcrest for certain species of
birds and maomals, and was not, in that respcet, typical of other areas
in South Scotland), ' e '

The fact that afforestaticn is procecding to a greater cxtent than this
is due to the fact that the nain reasons for the planting are not connected
with wildlife conservation.

Afforestation is cceurring on a fairly large scale in upland Britain at
the present time, involving somcthing like 80,000 acres (33,000 hectares).
per annwa. It is, thervfore, onc of the most important current changes
in land usc, as far as wildlife conservation is concerned, The position
in an arka such as that referrcd tc above can not be viewed in isolation,.
therefore, If afforestation is also occurring in ncighbouring arcas (as
it is), the basis on which the species present have been eveluated will
change- as the species of open hillsides becomc searcer and those of
conifer plantations becoue more ccmmon,  This will tend to reduce the
ancunt of afforestation in any locality which is nceded in order to obtain
the optimum conditicns for wildlife conservation. - '

If the afforested arvas coulld be improved, from the wildlife point of view,
then the -optimun amount of afforestation would be raised accordingly.
Steele (1971} mekes some suggestions as to how this could bs doné.
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The distribution of the afforested lanl would be e matter related to
several factors:-
1. Practical considerations of mehagement and costs, vhich tend to

favour larze co{'.ip'{lct units .

2. The provision of sholter for farm animals, which tends to favour
small units - o

3, Landscape consideraticns
L+ The requirements of particulsr species of wildlife

Gencrally speaking, the species of the open hillside requirg fairly large
oreas of territory, which has traditionally been managed by grazing and
burning fcr the production of ‘grouse, deor, and sheep. The maintenance
of large compact units would appear, thereforc, to be most suitable unless
sheltcr or lendscape consideretions are very strongly weighted against
this, This conclusion may seer to contradict what was said in Chapter

5 regarding hebitat diversity. when it 1s considercd, however, that
several of the specits of particular value in this aree (e.iz. Golden

eagle and feral zoat) require large tracts of open hillside and that the
burning and graging of small arcas of lund strrounded by plantations is
very risky or expensive, the loglc of this conclusion will be evident, and
is accommcdzted within the ccopass of the last paragraeph in section, 3.

where {G.z. in arable or dairy farzing areas) the questicn of auir-burning
dous not arise, and the nejority of the species to be conserved do not
require several square miles of territory, there will frequently be a
stronger oase for smaller wocdlands, copses, and belts of trces; parti~
cularly if these are nlso visuelly suited to the landscape and there is
only 2 small woodland acreage in the lend-use patiern.

8., The econservation of wildlife at loecal, regicnal and -
internaticnal lovels

When a species ctcurs in énly one locality in the world the case for its
conservation in thet locality is fairly clecr. Yhen, on the other hand,
a species is fairly common in scome places but occurs clsewhere in smaller
numbers, the picturc iz more complicated, -

Reforring again to the golden edgles in south-west Scotland; how veluable |
are they? = Three pairs of golden eaglcs have bred in this regicn in L
recent years,. having re-colonised the area since the 194,08 by migration
gro? further north, in the highlands, where several hundred birds are to

e found, - : . - ' o

The first point to consider {see p 17) is ‘hether or nct these three pairs
represent & genetienlly Alstinct populsntion. &s they are the result of
recent wiigration from elsewheérs, this is unlikcly:- nor would three pairs
be a2 sufficient number to form e 'very stable isolated population, '

Sacondly, one must ask whether or not they represent a significant

proportion of the total population of the species (see Fig. 1). . Obviocus]
they do not. : - o I
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Have ‘they, then, any value within the region for amenity, education, or . -
other purposes? . Yes = . L - - o

1) - The Galloway region Has & moderets tourist trade, and tha_pf955n96¥of 
species such as eagles is Iikely to enhahce the "image" of the region,
even 1f the birds are only rarely seen :

1i) Some birds are occesionally scon and one pair_haéirecéﬁﬁly.bred in the
English Lake District, which is an arce of great attraction to
touristy abdut 50 miles away ecross the Solway virth.

- If golden eagles aro tc re-colonise the Lake Distriet they are most likely
to come from Galloway, and the naintenkhcd of this population as a
"stepping stonc” towards Lngland (and wales?) is of considerable inportance,

Owing to the imponderablecs involved, this must be one of the most difficulg
problews of evaluation which could present itsclf. 1f the species is able
to spread, vie this locality, and to becole numercus in England andl wales,
then- one could valué the future incresse in the species and discount that
value to the present day at some agreed rate of interest. For exanple,

a £100,000 rise in‘the value of thu spceles in 60 years' time would be
worth about £6,000 at the present time, at a discount rate of 5%.  (The
calculation would be 2 little more couplex then this, in fact, as the
increase in-the value of the species would occur gradually cver the 60 .

. yedr. period, rather than suddenly at onc particular point in tiue.) As
the existence of the species a&s a whole is not in doubt et the present.
time, such a valus plus ahy local "tourist attraction" valuc, appears to be
a realistie estimatc of the value of these three pairs of cagles (prohﬂbly
about £8,000 altogtther),

In contiest to local occurrences of single species, a locally scarce
habitat is mcre likely to have some distinetive features, as it will
contain many species anl at least soae of these are likely to have
characteristics peculiar to the lecality. . It may clso contain some
species not found elsewhere. ' ' '

If a site does not contain any species or varieties of plants or animals
of individual value, then the site itself cannot be held to be of any
particular merit, unless it is valusble for education, research, .or amenity; .
or unless the vegetation is essential for the prevention of erosicn or.
deterioration of the soil, Sites which contain only comaon species can,
in theory, be re-instated over a pericd of years, decades, or centuries,
and are thercfore of ne particular individuel value as rescrves of genetic
material whilst these specices remain eomaon.

In general terms, wildlife con be most offectively conserved when there are
nunerous ond widespread arend of habilbtat sulteble for it. If the area of
the habitat is roduced, sowe spucies uay be lust (Section 3), and if its
geographical distribution is restricted there is also likely to be a loss
of ecertain genetic types within the specics which rewain. The extrene
exanple of reduction of habitat would be the conservation of a specics in

a zoo, botanic garden, or seel-storce, In such circumstances it may be
possible to maintain a few inudividuals under more-or-less un-natural
conditions; and this nay Le a valuable aid to conservation. It can
rarely, however, serve as a means of conserving a specices for many years




in the absence of a wild population, unless the-zoo or collection is 8o
large as to resemble the natural hebitat in all important points; and,

even under these conditicns, many animals and plants mey suffer a chahge
in,beheviour pattern and/or genctic.constitution which woulld render them .
unfit for re-introduction to the wild. state.:

The ideal situation would be the other extreme, with large arcas of
natural and semi-natural habitats distributed in a nore-or-less

continucus fashion throughout the world. In the absence of this, the
gbjective should be to wmaintain as wide & range of habitatg as poss:ble in
25 many different places as possible; halan01nr this obaectlve with the
need to have sufficiently large areas of each individual type of habitat
and with the needs of other land uses.

Suﬁaagx

1) . Other things b51ﬁg equal, it is cvident that prlorlty should be. glven

to the conscrvation of speciegs which are rare,
: of actual or potentlal nuterlal
value,
or attr%ctlve to Man.
Very often thcsc will be the lerger species of animals, and those plants or-
animals which can survive only under a limited range of ecological condltlons.

2) wide dlstrlbutloﬁ of habitats of differcnt types should be nalntalned
and eaoh of these should normally be of a diverse, rather than unlform,
character, '

3) Land-use planning should have some regard. for nature conservatlon,-
even where other uses are of breater 1mportunce. '

L) Aocess to-areas which contain habitats or snecies which are vulnerable
to disturbance may nced to be restricted in some cases, : '

5) Undue fraguentation of wildlife habitats should be avoided,
6) Suggestel metheds are given for the comparisen of one wildlife

resource with another and for the attachnent of nctional monetgry values- to
these resources, ) o
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Have tﬁgy; théﬁ;“any_vﬁlue withinﬁthe'regioh_fbr qmehiﬁy, educdtiop,_orf‘- f
other purposes?. Yes ~ & s S ) L

i) ‘The Galloway region has ‘e moderate tourist trade, and the preaehce'df '
species such as eegles is likely to enhancc the "image" of the region,
even if the birds arse only rarely seen

ii) Some birds are 6céasionally seen and onc pair has recently bred in the
. English Leke District, which is an ares of great attraction to
" tourists adbout 50 miles awey across the dolway rirth,

If golden cagles are t¢ ro-culonise the Lake District they are most likely
to come from Gelloway, and the neintenznce of this population a3 a
"gtepping stonc” towards England (and wales?) ia of considerable impertance,

Owing to the iuponderables involved, this must he one of the most iifficult
probleas of evaluation which could present itself. If the species is.able
to spread, via this locality, and to becone numercus in England and Wales,
then one could value the futurc increase in the species and Jdiscount that
value to the present day at some agreed rate of interest., For example,’

a £100,000 rise in the value of the species in 60 ycars' time would be
worth about £6,000 at the present time, at a discount rate of 5%.  (The
calculation would be 2 little more couplex than this, in fact, as the
increase in the value of the spccies would occur grodually cver the 60

- year period, rather than suddenly at one particular point in tiwe.)} As
the existence of the¢ species as a whele is not in doubt at the present,
“time, such a value plus any local “tourist attraction" valuc, eppeers to be
a realistic estimatc of the value of these threc pairs of cagles (probably
about £8,000 altogcther), S

In contragt to locel occurrences of single speciecs, a locally scarce
habitet is mcre likely to have some distinctive features, as it will
contain many specics anl at least some of these nre likely to have
chfiracteristics peculiar to the locality. It may also contaid sone
species not found elsewhcre, ' S '

If a site do€s not contein any specics or varieties of plants or animals

of individual value, then the site itself cannot be held to be of any . ,
particular merit, unless it is valucble for education, research, or amenity;
or unléss the vegetation is essential for the prevention of erosion or
deterioration of the gsoil. Sites which contzin only comaon species can,

in theory, be ru-instated over a pericd of yerrs, decades, or centuries,

and are therefore of no particular individunsl value as rescrves of genetice
material whilst these specios reosin commoen,

In gencral terms, wildlife crn be most effectively conscrved when there are
numercus and widespread aress of halitat suitable for it. If the area of
the habitat is rcduced, some species uway ve lost (Section 3), and if its
geographical distribution is restricted there is also likely to be a loss
of certain genetic types within the spceies which resain, The sxtrene
examplc of reduction of hebitat would be the conservation of a species in

a z00, botanic garden, or seed-store, In such circumstances it may be
possible to maintain a few individuzls under more-or=less un-natural
conditicns; and this may Le a valuable aid to censervation. It can
rarely, however, serve as a means of conserving a spccivs for meny years
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in the.abgence of 2 wild population, unless the zoo or collection is 80
large as to resemble the natural habitet in all important points; -and, |
even under these conditicns, many animsls and plants may suffer = change’

in behaviour pattern and/or genetic constitution which would rendcr then .
upfit for re-introduction to the wild, state, :

The ideal situation would be the other exﬁremé with large aress of
naturgl and semi-natural habitets distributed in a nore-or-less _
continucus fashion throughcut the world, - In the absence of this, the
¢bjective should be to weintain as wile a range of habitats as p0551b1e in
as many different places as possible; balancing this objective with the
need to have sufficlently lerge areas of each individual type of habitat
and with the needs of other land uses. : '

Suﬁﬁéﬁg
1) - Gthcr thlngs 001ng cqual, 1t is CVlduﬂt that pTlOTlty shoul¢ be glven .

to the conservaticn of species which are rare,
of actual or potentlal m@terial

value,
' or attr*ctlve to Man, :
Very often thess will, be the larger species of animals, and those plants ar
animals which can:gurvive only under o limited range of ecologlcal condltlona.

2) A wide dlstrlbutlon of habltats of different types should be malntaxned'
and -each of these should normally be of a diverse, rather than unlform,
character. .

3) Land-use planning should have some regard for nature conservation, -
even where other uses are of greater igportance,

4) Access to areas which conteln habitats or species whzch are . vulnerable
to disturbance may need to be restricted in some Ca8ES,.

5) Hndue fragmentation of wildlife hebitats should be avoided.

6) . Suggestel methods are given for the compariscn of ane w:.ldllfe
rcsource with another and for the attachnent of notional monetg:y values to
these resources. : - _—
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Appendix 4
Systen for veluing trees and woods for amenity
(First published ir the Arboricultural Association Journal 1(5),

128131, 1967).,

Vadirtion of Trees
{scale goes frem O to 16,38, units:
eguate 1 unit to £1/5 value)

UNITS
FACTOR 1 2 3 by

a. Crown area. 20-50 50-200 200~1 ,L00 1,000-4 ,000
Crown height Sg. ft, sc. I, 8g. £t. 3q. 5.
(ft) x mean  small mediun large huge
redius (ft.)

L. Useful life 10=-20 20=10 L0=-100 100-500
expegtancy.
iyearsi

>, Importance of of little of modge of great logal of great and
pogition in  importance rate local or noderate. widespread
landscepe or or SONE widespread inportance
townscape widespread importance

importance

d. Presence of large aree noderatsly gome other no other trees

other trees, densely well-treed trees of of similar
treed area similar importance
importance
o, Form poor fair good excellent
s Opecies in small growing small growing medium~sized large growing

relation to trees of trees trees appro- trees of
the setting moderate suitable to priate to the species
suitablility the setting setting, or appropriate
or nediun large growing +to the
sirzed trees trees of setting
of moderate rmolerate
suitability suitability
J. Special or no special trees in avenues or other naned tree
historical value (i,e, places forning features of of great local
value nmost trees) vital inportanceto civie importance

landmarks ete,

Units for each factor to be multiplied together




=1

b.

Ce

de

S

fe

&

{scale from O to 16,38, unita:

Area visible
acres
Length of
perimeter
(chaing) x
0.25;: or
visible acre-
age if
greater

Pogition in
landscape

hverage day-

opdation
Etaken as 1%
of population
of urban
areas: or 4
perscn per
vehicle on
roads)

Presence of
other trees
and woodlands
or other
features of
similar
interest)

light viewing

—26m

Voluation of ‘oodlands

1

015-1 .5

secluded

(0=1)

Remocte
rural

densely
wooded

Aecessibility no acosss

Species and
state of

CI'0Q

Any special
value

to wood or
land
ad jacent

young
plantation
of 1 apecies:
and derelict
woodland

no special
value (i,e,
most woods)

2
105“5

generally
visible

(1-20)

scne othey
woods
(usually
with hedge-
row trees
or features)

access to
land
ad jacent

mixed

plantation

local
beauty spot

3

Fe20

prominent

(20-100)

hedgerow
trees only:
or few other
woods or
features
only

ageess to
wood, but
difficult

gend-mature
or nztural
woodland

well-lknown
beauty spot

equate 1 unit to £10 value)

20~100

very
prominent

(100+ )

Nezr to one
or nore welle
trafficked
routes

no other
woods, trees,
or features of
interest

readily
accessible to
large nunbers
of pecople

nature or
irpegular
woodland

feature of
widespread
fame or
sereening
eyesore

Units for each factor to be multiplied together
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Appendix 2

System for veluing wildlife habitats
{ebstracted with some modification from an erticle first -published in "Regional

tudies" Vol. 3. pp. 4147, 1969).

Factors to be evaluated Parameters for assessment
1. Direct return Capitel value -of licences .or produce
2, Genetic reserve Scarcity of habitat type

Number of species present in habitat

. 3. Ecological balance Number of species present in habitat
Ubiquity of species present in habitat
area of land affected

. Value of agricultural lend affected

L. BEducational valce Scarcity of habitat type
Number of species present in habitat
Durability of habitat
Accesasibility

5. Research value Scarcity-of* habitat type
Accessibility
Size of habitat

6. Natural history interest Scarcity of habitet type
Number of species present

. ALeoeasibility
- 7. Local charscter Seareity of habitat type

Number of conspicwons. speeies
Extent of habitat in the locality
Numbers of people

Values for sach of the 7 factors to be summed
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1, Velue of licences, etc.
2, Secarcity index (2) x no. of spp. X &£B
%, Mo, of spp. X % of the locality covered by the

habitat x area of the locality (hectares) x
value of agricultural land affected (per

Lectare) x £0.

+

"l
-~

duran
x £,

¢ L. Soarcity index (4) x no. of obvious spp. X
114ty index x accessibility index (4)

T h,  Bsorcivy index (5) x accessibility index

.,

ot

{
v

[}
fual

el

FLE % AP

K aIes (heotares) x £k,

aarcity index (6) x no. of cbvious &pp.

. -2reity index (7) x no. of conspicuous spp.

> 70 of locality covered by the habitat x annuzal
nuoover of "viewing days" x £G,

*

Seareity index

Sacreity index

deareity index

Searcity index
Soarcity index
ETI‘IO@ Oi‘ Spp. 113

"o, of obvious

5P "

caloniets values

(2)

(4)

(5)

(6)
(7)

TOPAL:

for each school or college separeately, and sum,

% of the hebitat within a 30 km. radius represented by the
site in question + ;¢ of regional resource x 4 + % of total
resource of that habitat in the British Isles x 8.

% of resource of that haditaet within easy reach of students
from any one schuol, college, or field centre, {1 km for

primary schocls, 5 km for secondary schools, and 20 km for
colleges and universities)

% of resource of that habitat within reach of a research
centre or wniversity {(i.e, about 80 km).

Scarcity index (2)
Scarcity index (2)

average number of species of flowsring plants cceurring
in quadrats of 2 m x 2 m,

total no. of species in the habitet which are illustrated
in W. Keble Martin's Concise British Flora in Colour
(Zbury Press 1965).




"No. of con=-
spicuous spp."

Durability index
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large, bright, or other notable species on an azreed list
(see proposed list below).

estimated no, of students which could visit the area once
per annum without unduc herm to the site (meximum not to be
greater than the actual no. of students availabdle).

Apcessibility the reciprocal of the distance (in kilometers) of tho site

index (L) from & school, college, or field centre.

Accessibility no. of resezrch workers within 80 ka of the site engaged

index {5) in research on natural environment, divided by the no. of
o from their research base,

ﬁccessibiliﬁy pogulation within 1 km of the site, +

index (6) population between 1 km and 8 km of the site/15 +
population between 8 and 32 ki of the site/250 +
population between 32 and 1560 kn of the site/5000 +

Annual no., of "viewing days" = no. of "visitor deys" per annum + resident

population x 30,

Suggested values of £B-£G:-

B = 1

£0 = 1/10,000

£D = 1/50,000
£E = 20

£F = 1/1,000
£G = 1/2,000




"Congpicuous species" list:i-

(Large, colourful, noisy, or attractive species which one mey reasonably expect
tome if present on a site).

Deer stpe.

Feral goat
Squirrel spp.
Great crestud grebe
Fulmar

Horen

Swan spp.

Goose spp.

Duck sppe.
Moorhen/Coot
Buzzard

Bagle

Kite

Harrier spp.
Perggrine

Keatrel

Other birds of prey
ilood pigeon

Dove spp.
Oystercatcher
Curlew/whinbrel
Lapwing

Other wading birds
Gulls

" Terns

Grouse spp.
Partridge

Phsasant
Capercaillie
Short-eared owl
Cuckoo

Kingfisher
woodpeckers

Larks
Swallow/Swifts/Martins
Magpie

Jay

Dipper
Long-tailed tit
Ring ouzel

Wherniear

rngteil spp.
Goldfinch

Raven

Rocks (nesting colony)
Bre.oken {if abundant)
Pasque flower
Kingoup

Globe flower

Menk's Hood

Red poppy

welgh poppy

Veter 1ilies

Mendow cranesbill
Bloody cranesbill
Balsam 5pp.

Gorse spp./Broom/whin
Rest harrow
Blackthorn

Hawthorn

Cherry spp.
Meadowswest

Roga spp.

“hitebeans

Crab apple

Rose bay

Hedge parsley
Guelder rose
Honeysuckle
Ox-eye-daisy

Heather/henths (if abundant)

Primrose

Oxlip

Cowslip

Bird's eye primrose
Woody nightshade
TFoxglove
S8ilver-birch

Cow paersnip

Qrchids

Bull-rush
Daffodil
6now¢rop/SnOWflake
Iris/Tlag
Crocus/Autumn crocus
Fritilleory
Bluebell

dhite willow

Scots pine

Other trees
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Multiply the scores for each of the L factors together {species which
appear to fall betweon the categories given may he allotted scores
internediate between those iven).

On this basis wuercus robur would scere 8,192, Callunz vulgnris about 320,
the polecat about 30, and Lloydia scrotina about Z.

It is suggested that tnis figure should be multiplied by 10,000 to give
a “shadow pricc”,

On this basis the "shadow prices™ for a few reprcsentative species may
beim

gusreus robur £84,94C,000
Balix capraea £30,000,000
Fagus sylvatica £21,4,60,000
Callune vulgaris £ 6,400,000
acer pseudoplatanus 535,200,000
Red deer £ 2,000,000 )
Tilia cordlata - E 2,000,000 o
Galium sexatile & 640,000
Ptarmigan & 480,000
Brent goose < 320,000
Polecat S0 300,000
Pripula farincsa £ 80,000
Lioydia serctina £ 20,000

These prices secr to be of the correct order of magnitude, For exanpls
one can imagine an industry or public body being asked to spend an cxtre
£2 pillion to avoid exterminating n aspecies of deer or 520,000 to safe-

guard a very rare plant.

In the case of deer or timber trees the values quoted above 2re nout
intended to ineclude any causercial valuc from meat or timber, or values
such as may be obtained from sporting rights. The inclusion of a factor
for "any moterinl value® in the assessment is intended solely as an
expression of th: fact that anirsls or plents which have sons velue or
potential value as food, fur, timber, etc., are more likely to be deenmed
worth conserving than "useless™ species; -just @s notably ccnspicuous or
attractive species are likely to be valued more highly than inconspicuous
or unattractive species. '

sny value fren actﬁthSa;ai’ef nest, ete., would be additionsl to those
listed above, -



;’;vmendix &
Changes in plent and enimal species following the offorestation of an area

of land in south-west scotland

se Open Hill Lend : B. Afforested Land
Relative o Relative .
nuobers Seore pumbers Soore
Blacihinrd 10 50
Blackeap 6 58
1 238 Bluck grouse 3 P
Blue $it 10 25
Bullfinch 6 25
.25 164 Buzzard C.1 11
Ch:ffinch 50 51
Chiff-chaff 6 25
Conl ®it 60 L5
1 12 Crow 0.5 22
C.25 17 Cuckeoo G2 14
1 73 Curlew 0.1 26
Dunricck 8 28
Gerienwarbler N a2
Golderest 20 2
0.1 528 Gollen eagle
Greenfinch ) 25
0.25 281 Hun herrier 0.5 367
z2 33 Lapwing .
1 54 hellard 1 51
£5 60 Keadow pipit 16 36
0.25 221 Poregrine Q. 136
Pheasent 2 88
0.25 195 Raven Qu 120
4 216 Red grouse
1 88 Ring cuzel
Robin 10 30
Siskin L 5l
10 32 Skylark 2 12
Song thrush 6 38
Sparrow havk 3 L4
2 33 Stonechat L 36
Tree nipit 3 56
wilicw werbley NS 33
4 36 «hinchat 10 50
shitethroat I 22
woold pigeon N 28
93435 2,308 - 312.6 2,12%
1 176 Blue here 0.2 a8
0.3 L9 Brown here 0.2 36
0.5 88 Fox 0.2 57
2 825 Goat (feral)
2 1100 Red deer 0.5 680
Red sguirrel 5 78
Roe deer 0.5 366
548 2,238 6.9 1,505



3l
Reletive Relative
nurbers Score nurnbers Score
2 )44 Aadder O. 5 2?
2 22 Lizerd 0.5 14
2 L2 Slow viers Gud 25
6 108 145 66
150 13 4grostis Spp. 100 e
20 9 ALEIONE NEIarosa 2 i
50 9 anthoxanthur odoratum 100 12
Betula spp. 10 5
30 41 Blechnunm spicont 3 5
1000 26 Cslluna vulgaris _ 10 5
. 150 13 Carex spp. 50 9
3 48 Carur verticillatum
20 6 Cerastium s:p. 3 3
. 5 N Cirsium spp. 5 L
Concpodium najus 2 3
1 1 Dactylorchis meculeata
50 1 Deschampsia flexuosa - 200 22
10 30 Drosers rotundifolia 0.2 7
5 6 indyaion non-scripta 10 8
Epilobium angustifoliun 1 2 -
100 23 Erica cincrea 2 6
800 36 Erica tetralix 16 9
400 95 Ariophorun angusti- 8 2,
folium
300 119 Eriophorum vaginatun 6 29
100 12 Festuca ovina 10 5
20 6 Ge:lium saxatile 30 7
1 33 Genista anglica
20 ) Holecus lanatus 50 9
50 g Juncus articulatus 3 3
- 10 5 Juncus effusus 30 7
20 2, Juncus sguarrosus 2 11
30 7 Luzuls spp. 30 7
- 1000 39 Molinia casrulea 100 17
100 92 Yyrice gnle < 22
5C 18 Narlus stricta 1 L
300 119 Narthecium csgifragun 6 30
0 7 Oxzlis acetosella 200 17
10 8 Pedicularis spp. C.1 1
5 23 Pinguicule vulgaris 0.1 5
10 5 Poz spn, 10 5
50 14 Polygala spp. 1 3
50 1 Polytrichum commmune 100 17
400 19 Potentilla erecta 240 8
50 9 Pteridiuvo aquilinum 100 12
3 3 Rurniex spp. 3 3
1 2 S21ix spp. 5 L
{00 133 Seirpus caespitosus 8 33
1 2 Sorbus auvcuparia 1C 5
100 17 Sphagnunm spp. 100 17




Reletive Soore Relative Score

nunbers nunb&rs
50 S Trifoliur repens 2 >
100 23 Vaceiniun myrtillus 100 23
20 19 Vigle palustris 50 27
2 3 Viola rivinions 20 6

6,077 15156 15641 oL 480
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Appendix 5.

Valuation of {rees in a residential areq

Using the method outlined in appendix 1 end applying the concept referred.to

on page 7 to the amenity value of trees in a residential area, the curve in

Fig. 3 can be produced (assuming that the houses are grouped in such a way

that a reasonatle number of trees can he :atained). The actual number of

trees and Gerncity of houses whic- is most aprropriate in any one case will
depend on a large number of Factérs includinz & 2 cuestion of privacy,
recreational space, land prices and the exisiting characier of the neighbourhood.
Taking trees in isolstion, however it is evident that 2 density of 9 or 10
dwellings per acre is likely to zive the greatest net benefit. Stated in
tabular form this graph would bo:-

No, of Mo, of Relative Actual Total value Total value
dwellings tresa value value of treos of treas
per acre per acre par tree per tree per dwelling per acre
1 32 25 25 800 800
2 26 27 5L, 75 1508
3 22 30 90 660 1980
L 19 3z 128 608 2], 32
5 7 3L, 170 578 2890
6 15 37 222 555 3330
7 13 & 287 533 373
8 11 46 368 506 40,8
9 g e 468 LA8 L2112
10 7 60 £00 Lo 200
11 5 70 770 350 3850
12 N 82 98), 328 3936
13 3 98 1274 294 3822

(Column 3 gives the relative value of one tree in relation to its scarcity
and individual importance, as scen from a singls dwelling. Colummn J. gives
this value multiplied by the number of houses on the site,)

If other factors are present which affect theso values there will be a shift

in the optimum number of dwellings per acre In most instances, for example,
trees in a residentisl ares will also be visible to people living or travelling
in adjacent arsas, and the effuct of this is demonstrated in Fig. 4. (This
example assumes that the dwellings themselves are of no particular scenic merit
or de-merit: or that this is assessed soparately).

Curve "a" in Fig. .. represents the fall in the amenity value of a wooded site,
to persons outside the site, with progressive increases in the number of
dwellings and the consequent felling of trees, in a position where a complete
woodland cover is valued at £1,500. TIn this case, thc curve drawm in Fig, 3
(shown herc as curve I) is modified to give curve II, with ar optimum number
of about 6 dwellings per acre. instcad of 10, If the "external" amenity

value is greater, the optimal number of dwellings will decrease further, as in
curves ITI and IV, levelling out at around 2 or 3 per acre, which is s

sufficicntly low density to allow the retention of a wooded external appearance
to the site,



ippendix 6

Valuation of chelk gressiand sites

Blackwood and Tubbs {1967) found the
in England:~-

sren of site

aeres
acres
eroes
acres
agres
ACres

ver 5
Over 50
Over 190
Qver 200
Over 300
Over 100

following number of areas ¢f chalk grassland

Ho, of sitcs

1225
294
15

67
N
30

Records of species nwivers for cach of these sites ore not aveilable, but
if we @sswiae thet they follow & similar curve to that in Fig. § we comn ke
a series of czleculations similsar ©¢ those con pages 10 and 11,

roa of Relative

areg o No. of of each adlit-
site . ) .

spcolies ion~l species

over 5 &00 1.0

acres

over 50 .

ceres 109« 2e3

ovar 100 "

acres 1510 35

over 200 -

acres 1572 6.0

over 3500

acres Tt 8.5

over 400 4 ggp 10,0

acres

Relative valus kelative velus
of site \Hos.

Corrected value Relacive
of site (spp. & value per

af species) individuels) unit erca
600 600 60
1132 2548 25
1677 3603 18
2243 5895 15
L7357 8124 12
6127 10161 13

If, dus to¢ further "iiprovement"” for agricultural purposes, some of the larger
sites were tc be broken up or were to disesppear, leaving, s2y, only 3 sites
over 400 acres and 10 sites over 300 acres, the position would be changed:-

over 5

aFres 600 1.0
R e e
over 10015 5.5
over 20 4572 6.0
over 200 ymy 20,0
over 49 1a6 40,0

600 60
#5486 25
3603 18
5896 15

10133 17
16537 21

In this cnse, %he value of cne LU0 aerc site would appezr to dbe greater than

two separate Z0O acre sites.
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hggendix 4

Voluation of hebitat diversity

Referring ~gain to the exanple of chalk grasslond (prgeq4 and ippendix 6) we
may examine the desirability of lutting part of a site bLecore colonised by
woodland,

issuming thot woodland on chalk is about three times as common 2s chalk
grassland, that it contains twice ns nany syecies of insects, birds, etc.; and
thet none of those species (for the scke of this example) are found in any
other habitat, we can sumerise the position as in Fig. Te

Obviously, if there =zre very few large woollands and several large grassland
sites, the relative values of the two habitets will be shifted from 2:3 to

some different rotio, such 2s 3:1, if one is dealing with one of thesc large
sites, The optimum proportion would then be 806 woodland, rether than anly
30% with a steeper drop in value if the optimum psreentage is not maintained.
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Fig.4. AMENITY VALUE OF TREES IN A RESIDENTIAL

NEIGHBOURHOOD
(Internal site value, plus value when seen from outside

ite)
Values the sit \*Dptimum number of dwellings
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