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Tntroduction

MacArthur (1972) has summarised much of the available information on

species numbers and diversity in relation to geographical isolation

of islands, mountain tops, etc., and the size of the areas involved.’

Tn this context, it would be of interest to.know whether isclated
woodlands behave as "islands'" as far as plant or bird speciés are
concerned, or whether, in an area such as the south of England, the
distances between such woods are small enough to be insignificant.
Tt would also be interesting to know what effect the size of a wood
has on the number of species present and on their 'conservation

value'.

Background

The effect of the isolation of an area of habitat on its value for

wildlife conservation is usually difficult to determine, as aspects
of the past history of the site, which are difficult to quantify,
nay be of over-riding importance for some species of plants and
animals. A theoretical value for isolated areas of different
sizes has been calculated previously (Helliwell, 1973a), on the
assumption that there were equal numbers of areas in each size
category. In practice, there are usually fewer areas of habitat

in the larger size c¢lasses. For example, the Forestry Commission

census of woodlands under 5 acres (Forestry Commission, 1953) shows

a decrease in the number of woods as the size increases:-

Woods of 1 to 2 acres {0.4 to 0.8 hectares) 16,350
Woods of 2 to 3 acres (0.8 to 1.2 hectares) 14,800
Woods of 3 to 4 acres (1.2 to 1.6 hectares) = 9,000
Woods of 4 to 5 acres (1.6 to 2.0 hectares) 6,C00

Using the method used previously (Helliwell, 1973a) the value of an

isolated woodland area in each of these four size categories is

likely to be:-
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Relative

Relative Relative
value of

Relative

3ize of wood no. oi s act -aitional value of value per
species cach aaait site unit aree
species :
0.4-0.8 hectare 1C0 1.00 _ 100 100
0.8-1.2 hectare 117 1.35 144 86
1.2-1.6 hectare 129 2,10 222 95
1.6-2,.0 hectare 139 3.75 371 123

Ir 1his case, the largey woodland areas are likely to be worth
m.re per acre than the smaller areas, owing to their greater

S« arcity.

Given a slightly different number of woods in each size class, the
value per unit area would, using this method of evaluation, remain

censtant (Fig. 1).

Ir, a situation where an area of habitat is not isqlated, but is
merely a sample of a larger continuous area, the number of species
recorded is likely to be greater (Preston 1962, Kilburn 1966,
Brown, 1971), but the increase in number with increasing sizes

of sample will be correspondingly less, and the additional species
which are included at the larger sample sizes will be recorded

o a more-or-~less random basis and not because they can only be
found in large samples. Nevertheless, the species which are
r.corded in the larger samples tend to be species which are less
ubiquitous and have, therefore, a higher priority fox conservation.
For example, in a sample of 50 hedgerows in Shropshire (Helliwell,
1673b), the mean '"value" of the addiiional species recorded with
successive increments of sample sizc more than doubled between the
smallest (2 m length) and the largest (256 m length) sample sizes,
(Fig. 2}. The relative "value" of samples of different sizes

is shown in Fig. 3, and a similar curve has been obtained in &
number of other cases where sample areas of increasing size have

been surveyed.

I+ this case, the value of 2 hectares of habitat will not be twice

a great as the value of 1 hectare, as long as it remains part of a
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larger continuous area of habitat, However, if the area were to be
reduced in size, by the destruction of paxt of it, to 1 hectare, the
value of the hectare remaining would fall, over & pericd of time, &=
1+ would be affected by the reduction in size. T4 would, in fact,

fall in value to the corresponding level on the area/value curve for
isolated sites. Thus, in Fig. 4, an evaluation of a sample (A} of
a large woodland area would give a highex value than a similar area
of isolated woodland (B), and the value of A would fall eventually

to the level of B if the sample were to beccme isolated.

The larger the area of habitat one examines, the closexr will it be in
species content and 'value" to a sample of a continuous axea of
habitat, until, at some point, it will equal this value. The isolated
area of habitat mav, in fact, exceed the value (though not the species
content) of a continuous area &t some stage, as it may be more valuable
to have several types of habitat in a region than to have a complete
cover of only one {ype. This point will, however, rarely be

reached in a countxy such as Britain which has relatively small

amounts of semi-natural habitat.

At point 1 on the area scale in Fig. 4, the difference in value betiween
an isolated and a non-isolated area of habitat is in the order of 300%
(points A and B}, but at a point representing an area some four times
this size the difference in value is only about 90% (points C and D).
The units on the area scale have not been adequately defined, but if.
they were to represent areas of approximately 1 hectare in the case

of woodlands, the two curves would appear to come neaxr to meeting at

a point somewhere around 10-15 hectares. At such a point, most

of the Britlish flora and fauna could exist in a wood, if conditions
were otherwise suitable, and any further increase in size would

not make the area very much more valuable, except for the fact that

“+

it would contain a larger population of many of the species present.

The hypothesis advanced above is based to a large extent on Semi-
theoretical factors which require further validation, particularly

as regards animal, as opposed to plant, populations. Preston (1962)
claims, however, that the same general considerations govern the
numbers of species and thelr rarity iun beoth plant and animal
kingdoms; , and it would be difficult to make any progress in the
absence of some such hypothesis.
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Alrd census data

Datn on bird populations is relatively difficult 'o obtain, requiring
o large input of time and skill, compared to floristic survey work.
To obrtain doava which wouled have been adeguate for an analysis of the
type requilred it would be necessary to employ #t least four skilled
ornithologisis fTor o period of two to three months, in addition to
a botanist, I'n the absance of such datsa, it was thought that an
examination of some of the British Trust Tfor Ornithology common bird
census data might be useful, This covers a large number of sites, 1
- which have not been selected on any systematic basis; each of which 1
has been censused for one or more years by a member of the B.T.O.

As There is a larger numbiter of members in south-east England than
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eisewhere, it was decided to el 4t oill (he available census data
faor woodland sates 1n that part  of the country. 60 sites were
inciuded in this . all of which had been censused during the
period 1969-1972, which was & period of relative stability in bixd

populations in Brztain’, No information was available on the

structure of these woodlinds or their floristic composition.

Table 1 lists the mininum, me~n and maximum value for each of

12 variables which were examined.

* by 1909 most bird populations had recovered from the cold winter
of 1902~1963 and the population changes after 1969 were less

marked .
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Veoriobiie Mindmum Mean  Maximum
1. Arves oF saaple {(acres; 0.3 42,4 154
NoAres of wood sampded _ 0.4 0o7 14,000
L M woodland o Lose b _ 2.0 45,0 100
4. Thowoodlond n o4 s Kn 2.5 24.6 . 90
5. wistonce From nearest wood {chains) 0.5 7.8 180
O. LUistance from nearest larger wood 0.5 204 1,000%%
.- 7. nistance Trom nenrest wood over 20 acres C.5 23.4 372
o
S 8. 20o. of DLLrs per acre 0.89 5.0 12.4
- 9. Lstimated hiomass Per acre 87.5 477 1,300
2 10, Deviation from expected nc. of shn ~-66% 2% 40%
L1, Deviation from expected value of spp.: ~76% -20% 103%
12, Rats ¥ value exi antial € Loma _
12, Ratzo of value exponential to bLlomass -50.8 8.0 140
per acre
o srortrary marimun
The “walue', was calcuinied on the basis of the scarcity of each
species in the region and in the British Isles, and the number of
wiirs present {sce lielliwell 1974 for detalls of the method), multiplied
by the length of the bird in question (see Helliwell 1971},
:én ‘he deviation From the expected value was calculated on the basis of
she expecied value being equal to the area of the sample raised to the
L% power 0.%6 and multiplied by a constant (150.0); and the deviation

Yrom the expected number of sbecies was calculated on the basis of
the expected number. being equal to the area of the sample raised

1to the power 0.26 and multiplied by & constant (12.0),

Variable 9 was calculated on the basis of Kleiber's statement

{{leiber 1961} that the metabolic rate of mammals and birds is
sgual to their body weight raised to the power 0.75. Using length

s an index of weight the metabolic rate will then be proportiocnate
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to the length of the species raised to the power 2.25. fhe lengtih

{in inches) of each species, raised t0 the power 2.25, was, therefore,
multiplied by the number of pairs of that species. {This takes no
account of the fact that some species raise more young than other
species, and some account should, theoretically have been taken of that

Fact. Such a refinement was not thought to be necessaxy at such a

preliminary stage, however).

Many of these variables were significantly correlated with other
variables, and it was obvious that larger samples had been taken in

woods with fewer pairs per acre.

There were smaller, but still significant, negative correlations between
the size of the whole wood and the number of pairs per acre, and between
the density of woodland in 1 or 4 sq km and the number of pairs per acre
or the deviation from the expected number of species (Table 2).

Isclated woods had a significantly larger number of pairs and species
than expected, which may be due to less intensive commercial

management of such woods, to the increased “edge effect' or to bilased
sampling. (Where territory of & breeding pair was recorded as over-
lapping the edge of a wood, it was counted as half a pairx). There

was no significant correlation between the isolation of the wood, as
measured by the distance to the nearest adjacent wood, and the size

of the sample area, so the larger numbers of pairs and species are

unlikely to bedie to a bias in the gize of sample taken.

Usinglmultiple regression, the multiple correlation coefficient for the
deviation from the expected numbers of species was only 0.13, and the
coefficient for the deviation from the expected "value" was only 0,12,
when regressed against variables 2-7. This would appear to indicate
that, within the 60 woodland areas sampled, the variation in numbers

of species and pairs of birds is dependent to only a minor degree on
the overall size of the wood, the density of woodlands in the locality,
or the distance from other woodland areas. Variation is, therefore,
more likely to be due to the structure and floristic composition of

the woodland, or to some other factor not measured,.
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Table 2 Correlation matrix for B.T.0. data
1 2 3 4 5 6 7 8 9 10 11 12
. RE S . _ -
1. Azea of szuple 1 .42 .25 .22 -.08 .17 ~-.13 -.55 -.24 -.18 .16 .03
- aE : * % M % .
2, Ayea of wood 1 .24 .42 - .09 .57 -.1y =-.29 -.27 =-,16 -.10 .05
. . E % % 2% 'S #* *.
3, Woodland 1n 1 sqg km . 1 .91 -.29 .46 -.41 -.44 -,30 -.,290 -,17 ~-.10
. K Ex *% * % ¥ % * % ® .
4, Wegdland in 4 s5qg kn 1 -,32 b1 -.43 ~-.47 ~.43 ~,35 -.27 -.07
3 * % * =+ % % "
5, Distancs nearest wood 1 ~-.05 .51 .32 +35 .35 .32 ~.01
5. Distance nearest largey wood 1 -.01 -.23 -.25 -~.,1i8 -.15 L 02,
) *x * ¥
7. Distance nearest wu-d over 20 ac. 1 53 %5 20 19 60

) T x *
&. Ho. ©f pairs per acre . 1 .75 .57 .39 .10
. . X+
9. Bigmass per acre 1 .72 .
. * %
-.30
.12

10, Deviaticon from expected no. of spp. 1

sactad value of spp.

!
H .
t

1. Deviation fron o

I

9., Ratio of wvaluo ax@onwswwmw to bionass

* gignificant at 0.03 probability level
+ significant 2t 0,01 probability level
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A hrief.éurvey i Fos in st of West Shropshire {(fieliiwell
L7 3h ) androntoed Lhot sew Deddoss were unlikely T De a very signiiicant '
Facror in e dispmicsai of woaodl e plants, butl some old hadgerows E
contaln & bumber o7 woodin Dinntts anc may provide sources ol seed %
¢ e for the colonizalion of newsw Dinmted woodiands., 4
IQ: Woodlands of Drodomlnant iy ot tve Lree species are currently belng -
; Toexamined in the soee past of Shropibhine, and it 13 expected that .
, :

the results of t1hiz work wiil e published in six to twelve months! ;

time.
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