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PREFACE

This Report supplements Census Report No. 1, entitled: Census of Woodlandy
1947-1949, Woodlands of Five Acres and Over (H.M.S.O. 1952. 12s. 6d.),
and completes the survey of all the timber resources of Great Britain which was
begun in 1947,

The survey of Hedgerow and Park Timber, and Woods under Five Acres,
was organised by Mr. James Macdonald, Director of Research and Education,
and Mr. M. V. Laurie, Chief Research Officer. Mr. F. C. Hummel, Mensuration
Officer, was responsible for the methods employed, which were based, with
appropriate modifications, on those used in certain previous surveys. The
field work and computation of results were done by Mr. G. M. L. Locke,
Census Officer, and this Report® has been prepared for press by Mr. H. L.
Edlin, Publications Officer.

The map on Plate VI is reproduced by courtesy of the Director-General,
Ordnance Survey, and the aerial photo on Plate VII by permission of the Air
Ministry. The photograph reproduced on Plate I is by L. & M. Gayton, that
on Plate IV by the Scotsman, and those on Plates V and X by Fox Photos;
the remaining photographs are from the Forestry Commission’s own collection.
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INTRODUCTORY OUTLINE

THis Report gives the methods used, and the results obtained, in a Census
survey of the timber content of standmg trees in hedgerows, small woods, and
the “unproductive” areas of larger woodlands. It was carried out durmg the
autumn of 1950 and the spring of 1951, and covered the whole of Great Britain.
It was designed to complete the survey of the area and timber content, of all
the woodlands in the country, which had been begun with the main Census of
Woodlands 1947-49. The results of that Census have been published in brief
in the Summary Report of the Census of Woodlands, 1947-49 (Forest Record
No. 3, H.M.S.0. 94.) and have also been published in full in Census Report
No. 1, entitled Census of Woodlands 1947-49, Woodlands of Five Acres and Over.
(H.M.S.0. 12s5. 6d.). This main Census had been restricted, in the interests of
speed, to woods of five acres and over in extent, and no attempt had been
made to estimate the timber content of woods regarded as ‘“‘unproductive”.
Nevertheless, it was appreciated all along that there was a considerable volume
of useful timber standing in trees along hedgerows, in woods of less than five
acres, and even in those portions of the larger woodlands generally considered
to be unproductive, and at the first opportunity this present survey was put in
hand to complete our knowledge of the country’s resources of timber.

The problem was a four-fold one, involving:—

(a) Hedgerow and Park trees.

(b) Small patches and groups of trees less than one acre in extent, as well

as strips and belts less than one chain wide which had been excluded
from the main Census.

(c) Small Woods of one to five acres in extent.

(d) The woods, and “‘stands” or portions of woods, classified as Simple
Coppice or as “unproductive’” in the main census of 1947-49.

For convenience, groups (a) and (b) were combined because it was difficult
to deal with those small patches on an area basis on account of their irregular and
sometimes indefinite shape. The aggregate area of the small woods of one to
five acres in extent had been estimated in the main Census, but nothing was
known of their composition or volumes. The Simple Coppice and “‘unpro-
ductive” woods had been fully recorded, as regards their area, in the main
Census, but no account was taken of what volume they contained. This was not
important but it was felt that some attempt should be made to estimate what
was standing in those woods in order to complete the picture.

In the main 1947-1949 Survey, the larger woods, i.e. those of five acres and
over, were individually examined ; but for the present survey a complete enumera-
tion of all the scattered trees and small woods, throughout the country, would
have required an altogether disproportionate expenditure of time, effort and
money. This survey was therefore done by a sampling method, which is described
in Chapter 1, page 7.

Chapter 2, page 18 entitled Hedgerow and Park Timber, gives the results
of the volume survey of the trees mentioned under (a) and (b) above; that is,
all trees of timber value standing alone or in groups, avenues, or woods of less
than one acre in extent. Chapter 3, page 34, entitled Small Woods, presents
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HEDGEROW TIMBER AND SMALL WOODS, 1951

the results of the survey of woods of from one to five acres, in terms of area
classification, timber volume, and increment. Chapter 4, page 53, deals with the
timber volume found in Simple Coppice and “unproductive’ areas in woodlands
of five acres and over in extent.

The results of the survey are summarised in Chapter 5, page 59, which presents,
with the results of the main Census of the larger woodlands carried out from
1947 to 1949, a complete stocktaking of the timber standing in the country.
Appendices I to VI, pages 67 to 84, give details of the methods used in this
present survey, and Plate VI following page 44 shows a representative map
as employed in the field. Appendix VII comprises two maps, illustrating the
distribution of the samples taken, and the boundaries of the Forestry Com-
mission Conservancies.



CHAPTER 1
METHODS USED IN THE SURVEY

THE methods adopted for the survey were based on experience gained in 1939
and 1942, when attempts (which remained incomplete owing to war-time
difficulties) were made to estimate the volume of timber standing in the
hedgerows. For that purpose a sampling method was evolved, and in the
present work a similar procedure has been followed.

It was considered desirable that, for the hedgerow and park timber that
comprised the largest volume, the method should provide information on the
accuracy of the sampling procedure adopted. This was achieved by taking three
independent sets of samples.

It was also necessary to provide most of the information, for administrative
purposes, by Conservancies, which are the territorial units adopted by the
Forestry Commission: Details of these Conservancies are given in Appendix VI,
page 84, and in Map 2 of Appendix VII page 88.

A system had therefore to be devised, which would meet these requirements
without adding unduly to the time spent on the field survey. The various
computations could then be effected, fairly quickly, in the office. The work
fell naturally into three stages—sampling of maps, field survey, and computation.

The first stage, sampling of the maps, applied to all the three investigations
which the survey as a whole involved. Thereafter, the demarcation of areas
to be surveyed on the maps, the field work and the subsequent computations,
were carried out on different lines for the three objectives in view, namely:

I. Volume survey of Hedgerow and Park Timber (see pages 9 to 13)

II. Area and volume survey of Woods of One to Five acres (see pages 13
to 15)

III. Survey of volume in Simple Coppice and “Unproductive’’ woodlands
(see pages 15 to 17)

The procedures call for separate description, and the results are likewise
presented separately.

SAMPLING OF MAPS

Although information was required eventually by Conservancies, it was
decided to treat Great Britain as a single unit for sampling purposes, and to
take three random sets of samples of the six-inch Ordnance Survey quarter
sheets for further examination. These three sets were known as the A, B, and C
series, respectively, and each covered one per cent of the country. Thus, in all,
a three per cent sample of these maps was examined.

To select the maps on a random basis, a special grid was drawn on the
Ordnance Survey ten-miles-to-one-inch map of Great Britain. This grid is
similar in conception to, but not identical with, the National Grid. It was re-
quired because the six-inch Ordnance sheets, in the editions available for the
whole country, are planned and numbered on a county basis: and, because of
the inevitable overlap along county boundaries, they do not provide a satis-
factory consecutive series for making a random choice. The rectangles of this
special grid coincided in extent with the area represented by a six-inch sheet,
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after reduction to the ten-miles-to-one-inch scale; they seldom coincided with
any actual published sheet, but in practice it was a simple matter to take the
nearest sheet available. The squares of the map were numbered serially, row
by row.

In practice, two such grids were used, one for England and Wales and another
for Scotland. The former grid included Anglesey and the Isle of Wight, while
the Scottish grid extended over the Inner Hebrides. The Outer Hebrides,
the Orkneys, and the Shetlands, which carry little or no hedgerow timber,
or indeed woods of any description, were omitted. This survey therefore covered
virtually the same area as the 1947-49 Census of the Woodlands of Five Acres
and Over, though a few small islands were omitted.

The “A” sample of maps was obtained by taking a random number between
1 and 100 as the first of the series (e.g. 49). Every 100th map thereafter (e.g.
149, 249, etc.) was then taken, to give a one per cent sample of the whole.
The “B” and the “C’” samples were taken in the same way, but were based on
different original random numbers between 1 and 100. Thus three maps in all
were selected in every hundred, giving three one-per-cent samples. The general
distribution of these samples is shown in Map 1 of Appendix VII, page 87.

These samples were used for all three sections of the subsequent work—the
hedgerow and park timber, the small woods and the timber in Simple Coppice
and “Unproductive” woods.

The intention was that every part of the country should stand the same chance
of being sampled. In practice, owing to the methods adopted, coastal areas
within three miles of the sea stood a somewhat higher chance of selection than
did inland areas; but it is not thought that this had any serious influence on the
general results. Otherwise the density of selection was the same throughout
Great Britain. The comparatively treeless uplands of the Pennines, and the
built-up areas of London and other large cities, stood just the same chance of
being sampled as did the tree-clad Weald of Sussex. Inspection of the small-
scale map after the samples had been determined did, in fact, suggest a certain
grouping of plots in some districts, and an apparent scarcity in others. But such
effects are inherent in random sampling of this nature, and the real test of the
validity of the sampling lay in the comparison of the results for the A, B, and C
series of samples; this was made for the hedgerow timber only.

The results obtained were as follows:
Series A 780.60 million cubic feet, 148 plots
, B 730.08 |, v s 5 146,
, C 89.63 v e, 147,

In planning the survey, a maximum standard error due to sampling of 109
was considered admissible for Great Britain as a whole.

Appendix IV shows that the actual standard error due to sampling was within
this limit at 8.59%,.

The Standard Error for England alone was 9.1 %. In both Wales and Scotland
the Standard Errors were over 20%,, but owing to the smaller volumes of timber
involved this was accepted, and no additional sampling was carried out in
these two countries. The figures obtained from the three series of samples were
kept separate to calculate the Standard Errors, but for all subsequent compu-
tations, the figures obtained from the three series of samples were combined.
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In all, 441 maps were selected for sampling, of which 252 were in England,
47 in Wales, and 142 in Scotland. Details are given in Appendix V, page 83.

To inspect the whole area of ground represented by each sample quarter-
sheet would have required an undue expenditure of time and money. So, for
each object in view, only a portion of each map was examined. The method of
demarcation was the same on every map. It is illustrated in the map repro-
duced as Plate VI, following page 44. Different procedures were followed

for the three objectives required, which, from this point on, require separate
discussion.

I. VOLUME SURVEY OF HEDGEROW AND PARK TIMBER
(a) Demarcation of Areas for Field Inspection

The unit for inspection was a strip of ground 16 acres in extent, being one mile
long, and 2 chains (44 yards) wide. Wherever possible this ran from south to
north, beginning one inch above the bottom edge of the map (see Plate VI).
The object of starting at a point above the map edge was to make the point of
origin more easy to determine on the ground. Such a strip is, of course, sited
without any regard to the arrangement of hedgerows, and normally cuts across
a number of them at various angles, as shown by Plates VI to VIII.

The total area of ground shown on each six-inch to the mile Ordnance Survey
quarter-sheet is six square miles, or 3,840 acres. The 16 acre strip thus includes
one acre in every 240, or .417 per cent of the total area. Since only one map in
every 100 was taken in a sample, the net sampling fraction was .00417 per cent,
or one acre in every 24,000; the three samples, taken together, gave a .0125
per cent sampling fraction, or one acre in every 8,000.

In actual practice a slightly higher density of sampling was achieved. The
total area of the 441 strips, of 16 acres each, actually measured, is 7,056 acres.
When this is compared with the total land area of Great Britain, 55,519,153
acres, it gives a sampling fraction of .01271 per cent, which is equivalent to one
acre in every 7,868. This slight increase in density arises mainly because some
of the maps inevitably extend beyond the land area and include stretches of sea.

An important point of detail is that the total land area for the whole country
includes inland waters, orchards, and the woodlands of one acre and upwards.
Hence, if a strip fell across a lake, an orchard, or a wood one acre or more in
extent, it had to be accepted. In the field survey, water surfaces, being treeless,
were automatically omitted, while all orchard trees were ignored. The
volumes of woods five acres and over had already been determined, while those
of woods between one acre and 5 acres were obtained in another way (see II,
page 13). Woodlands of one acre and upwards were therefore excluded.
Examples of such omissions are shown in Plates VI, VII, and VIII.

If a strip happened to fall so as to include tidal water, it was not accepted,
and was replaced by another strip on the same sheet (or on an adjoining sheet)
where no tidal water occurred.

The main reason for adopting a long narrow strip, 80 chains long by 2 chains
wide, as the unit for sampling the area represented by each map, was that it is
much simpler to enumerate and inspect the trees on a long narrow strip than it
is on a broader area, which has first to be divided into strips before accurate
enumeration can proceed. In addition, for a given size of sampling unit, a long
and narrow strip tends to give a more representative sample than a unit of more

9
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compact shape. The alignment of the strips in a nortl_l-south direction was a
purely arbitrary arrangement; but as the hedgerows run in all sorts of directions,
it was unlikely to bias the results.

(b) Field Survey

An appropriate number of six-inch quarter sheets, prepared as described
above, was issued to each party of field surveyors, together with a supply of the
Field Forms reproduced in Appendix I, page 67 and the Instructions to
Surveyors reproduced as Appendices II and III, pages 74 and 78.

An exception arose where inspection of any particular map suggested that it
represented an area that was treeless, or nearly so. To save time in the field,
a recent aerial photograph, taken vertically on a scale of approximately six inches
to the mile, was first examined. If this photograph showed that no trees were,
in fact, present on the ground due to be inspected, no map was issued, and no
field inspection was made. The samples had, nevertheless, to be included in
certain of the computations, so as to give a representation of the treeless areas.

Each field party consisted of two men, both of whom had previous training
in forestry and, in most cases, previous experience of census work. Motor vans
were used for transport. On arrival at the location of the map to be sampled,
the actual inspection was carried out in three stages, one for the Hedgerow and
Park Timber, as here described, and others for the One-to-Five Acre Woods,
and the “Unproductive” Woodlands which are dealt with later. (See Sections
I1, page 13, and III, page 15).

The detailed instructions for the field sampling of trees falling within this
section of the survey are set out in Appendix Il, para 2 (i), para. 3 (i), para. 4(i)
and para. 6. (See page 74).

Briefly, the procedure was for the surveyors, first of all, to find on the ground
the point of origin of the strip shown on the map. From this point they pro-
ceeded due north for one mile, enumerating and measuring every tree that stood
within one chain of the central axis of the strip. Where necessary, a compass
was used for securing alignment, but in many districts sufficient check points
were available from the six-inch map itself, e.g. junctions of field boundaries,
roads, etc. A measuring tape was used to check whether any “border line”
trees actually stood within the designated strip.

Included within this enumeration were all hedgerow, park and garden trees
apparently capable of producing timber either immediately or in the near future,
all such trees forming part of a stand less than one acre in extent, and also all

such trees forming part of a belt less than one chain in width, whatever the total
area of the belt might be.

Excluded were all trees in woodlands of one acre or more in extent, (with the
exception of trees in narrow belts as mentioned above), all orchard trees, and,
in practice, nearly all trees under ten feet in height or of less than 3 inches
breast-height quarter-girth. (See Plates VII and VIII.)

‘The field form used for enumeration (Strip Data Form) is reproduced as
Figs. 1 and 2 in Appendix I, page 68. Each tree was inspected, and the
appropriate details were entered on the reverse of the form. When the inspection

of the strip was completed, the figures obtained were summarised on the front
of the form.

All trees were recorded by species and by four main categories. All quarter-
girths were measured over bark at breast-height, 4 feet 3 inches above ground.
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“Timber” trees comprised all trees having a quarter-girth of 6 inches or over,
together with a minimum length of 10 feet of apparently sound timber. They
were sub-divided into three girth-classes.

6 to 92 inches quarter-girth at breast height
10 to 14% b b2 b4 2 b 2
15 . ’ ,, and upwards at breast height.

“Short timber” trees comprised those trees of 6 inches quarter-girth and up-
wards, that had between 6 feet and 10 feet of sound timber.

“Saplings” were well-grown young trees between 3 and 6 inches quarter-girth,
with at least 10 feet of straight stem. (See Plate IX.) These were regarded as
obviously capable of producing timber trees in the future. No enumeration was
made of trees smaller than this.

“Firewood” trees included all trees with a quarter-girth greater than 3 inches,
but with less than 6 feet of straight stem or timber. This definition was framed
to bring in crooked, short-boled, and defective trees, useless for timber but
of possible value for fuel wood or charcoal. Straight trees with more than 6 feet
of timber had also to be classed as “firewood’ trees if their bole obviously
contained decay or other serious defects.

Although the volumes of the ‘“‘short timber” and the “firewood” trees were
determined in the field these descriptions are not further discussed in this Report,
owing to their low commercial value. No assessment was made of the branch-
wood volume of trees of any description.

Young trees (saplings) with a quarter-girth of three to six inches were only
enumerated. Firewood trees were enumerated but their volume was estimated
visually without any other measurements being taken. All other trees enumerated
were measured in terms of height, breast-height quarter-girth, and volume.

In the case of conifers, heights were measured by Abney level. For the broad-
leaved trees, estimation was done by eye, with an occasional instrumental
check. Total heights were recorded for conifers, but timber heights for broad-
leaved trees; this difference in procedure is accounted for by the different bases
on which the Volume Tables for these two groups of trees have been drawn up.
“Timber height” in broadleaved trees was taken to a top diameter of six inches,
or spring of the crown, whichever came first.

Volumes were computed by using the Forestry Commission series of Volume
Tables published by H.M. Stationery Office as Forest Records Nos. 5 to 11.
These are General Volume Tables for Great Britain, which implies that they are
based on an average of measurements for the whole country; hence they could
fairly be applied to a comprehensive survey of this kind. Only certain species
are directly covered by the series, but it was known that their use could be
extended to other species of tree (as detailed in Appendix II, para. 6, page 74)
without serious inaccuracies arising.

The volume of each tree was determined individually, from its total height
or timber length and breast-height quarter-girth measurement. Any volume of
timber in the branches was ignored throughout.

The completed strip Data Forms were forwarded to the Forestry Commission
Research Station at Alice Holt Lodge near Farnham, Surrey, for subsequent

computation.
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HEDGEROW TIMBER AND SMALL WOODS, 1951
(¢) Computation

For the Hedgerow and Park Timber, results were calculated by Forestry
Commission Conservancies, by individual countries, and for Great Britain as
a whole. The basic unit of area for the computation of results was the Conser-
vancy. Results for the individual countries, England, Scotland, and Wales, were
built up by adding the results for their component Conservancies. Results
for Great Britain were similarly obtained by adding the country figures.

Adjustments had to be made to the boundaries of certain Conservancies, which
consequently do not always coincide with the boundaries shown in the Com-
mission’s Annual Report for 1951. (See Map 2, page 88.) The New Forest
area was here treated as a Conservancy; besides the New Forest proper, it
includes the Isle of Wight, part of the Hampshire mainland, and part of Dorset.
The Forest of Dean and its associated woods lie mainly in England but also
include some land in Monmouth, which county was, in this survey, treated
as being part of the South Wales Conservancy. To get over this difficulty,
the Forest of Dean was disregarded entirely as a territorial division, and the
lands comprised in it were divided, along the eastern border of Monmouth,
between South Wales and South-West England. Certain minor adjustments
were also made to the boundaries of other Conservancies in England and Wales.

In general, the Conservancies thus delineated agreed with those used for
administration purposes, but there was one exceptional adjustment that calls
for explanation. Owing to an error in mapping, the extreme western portion
of the North Riding of Yorkshire, comprising 51,831 acres in Swaledale and
Wensleydale, were shown in the North-West England Conservancy instead of
in the North-East England Conservancy. This point did not come to light until
the subsequent calculations were too far advanced to permit of corrections being
made. It was ascertained, however, that had the correct Conservancy boundary
been adhered to, the volume of hedgerow timber in the four territorial units
affected would have been computed as follows:

North-East England: 99.5 million cubic feet, instead of 98.5

North-West England: 104.5 ,, v 9 ’ ,, 105.2
England: 680.8 ,, v . ,, 680.5
Great Britain: 807.0 ' 3 ’ ,, 806.7

The differences are thus very small, but require mention here as a matter of
statistical accuracy.

Conservancy totals were obtained as follows:

(1) All Strip Data Forms for the Conservancy concerned were examined, and

the figures for the desired characteristic were added up, to give the total for
all strips.

(2) This figure was then divided by the number of strips, to give the mean
value per strip.

(3) Since every strip had a uniform area of 16 acres, this figure in turn was
divided by 16, to give the mean value per acre.

(4) This per acre figure was next multiplied by the number of acres of land
area, in the whole Conservancy, to give the estimated total for that Conservancy.

A point to be noted here is that these figures are computed on a basis of
“per acre of total land area.” Total land area includes inland water surfaces,
woodlands of all kinds, built-up areas, mountain tops, and, in fact, the whole
superficial area of the Conservancy, whether bearing trees or not.
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A second point of interest is that no figures were computed for six-inch
quarter sheets of the Ordnance Survey, although such sheets formed the basis
of the sampling method. Had the calculations been done on a map sheet
basis, a great deal of adjustment would have been required, for many sheets
overlap other sheets, or stretches of the sea, or portions of other Conservancies.

II. AREA AND VOLUME SURVEY OF WOODS OF
ONE TO FIVE ACRES

(a) Demarcation of Areas for Field Inspection

For this purpose only the south-west quarter of each Ordnance Survey six-inch
quarter sheet was considered. The map was examined and every stand of wood-
land of between one and five acres in extent was demarcated. (See Plate VI.)
All such stands were later inspected in the field. On some maps, of course,
no such woods appeared.

The sampling fraction for the total area of ground examined on the maps was
0.25 per cent for each of the A, B, and C samples, or 0.75 per cent for the three
combined; hence, it was to be expected that about one acre of Small Wood
woodland in every 133 would fall within the scope of the field survey. In
practice the total area demarcated was 1,723 acres, which corresponds to a
sampling fraction of 0.92 per cent, or one acre in every 109.

(b) Field Survey

This consisted of a classification, by area, type and age-class, of those small
woods lying in the south-west quarter of each quarter-sheet. In addition, the
surveyors were instructed to examine the territory for small woods which had
either been newly formed, or which had altered in size, since the Ordnance
map used was last revised. If these new or altered woods fell within the size
range of one to five acres, then they had to be included in the survey.

No enumerations of trees, or volume measurements, were required for this
section; because, as will be explained later (page 15), volume per acre in each
Type and age-class in these small woods, was assumed to be the same as that
in the larger woods of five acres and over.

The field classification of the small woods by Type, for example as High
Forest, Coppice, Scrub, or Felled areas, followed exactly the same scheme as
that laid down in the main Census of Woodlands of 1947-49. The detailed
instructions are reproduced as Appendix III, on page 78.

The field forms used (Stand Data Forms) were the same as those for the main
Census: an example is reproduced as Figs. 3 and 4 in Appendix I, page 70.
These Stand Data Forms enable a very full description of each stand—i.e. area
of woodland of a similar character—to be recorded with the minimum of writing
in the field.

The present analysis of the Small Woods was carried out in much the same
way as that for the larger woods, and the main data extracted were:
(i) Classification by Type and Sub-type:
High Forest: Coniferous
Mixed and Mainly Coniferous
Mixed and Mainly Broadleaved
Broadleaved.
(Continued overleaf)
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Coppice: Coppice-with-Standards
Simple Coppice

Scrub:

Devastated Woodlands

Felled Woodlands

Lost or Disafforested areas.

(A small point of detail here was the separation of Mixed High Forest into
“Mainly Coniferous” and ‘“Mainly Broadleaved”. Another minor point is
that Felled Woodlands were not divided into those Felled Before, and those
Felled After, 1st September, 1939, which were distinguished in the main 1947-49

Census).
(ii) Classification of the four sub-types of High Forest by age-classes:
Details appear in Appendix III, page 78.

Although only these basic data were used in the subsequent calculations,
the field surveyors were required to record other information on the Stand
Data Forms, so that it could be analysed later if required. These Stand Data
Forms, with their related map references, were the only reports on this section of
the survey, required from the field parties.

(c) Computation

It was required to know both the area and the volume of the small woods by
type and age-class for the three countries and for Great Britain as a whole.
The sampling fraction was too small to provide reasonably accurate estimates
for any individual conservancy.

(1) Areas

From two independent one-per-cent samples of the six-inch maps of Great
Britain, taken during the course of the main 1947-49 Census of Woodlands,
the total extent of the Small Woods had been estimated with adequate accuracy.
The figures then obtained were:

England: 120,000 acres
Wales: 29,000 ,,
Scotland: 38,000 ,,

Qreat Britain: 187,000 ,,

These figures were derived solely from maps, as no field inspection of the Small
Woods had hitherto been made. It could not be assumed that the proportions
of Types and age-classes in the Small Woods would correspond to those ascer-
tained in the enumeration of the larger woodlands, of five acres and over, since
size is probably one of the factors that affect the character of a wood and also
the way in which it is managed.

The main Census had shown, moreover, that the proportions of Types and
age-classes, in the larger woodlands, vary appreciably from one country to
another. A similar variation was likely to be found in the Small Woods; but it
could not be assumed that it would follow the same trends.

The calculations were therefore done separately for each country, and total
figures were then obtained for Great Britain as a whole. They were worked
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out on the assumption that the Small Woods surveyed were a fair sample of all
the Small Woods in the country concerned. The steps were:

(1) The total area of the “Surveyed Small Woods” was found by adding up
all the areas recorded on the Stand Data Forms.

(2) The area of each description of “Surveyed Small Woods™ was then ascer-
tained, also from the Stand Data Forms, and expressed as a percentage of this
total surveyed area.

(3) This set of percentages was applied to the total area of all -Small Woods
in each country, as mentioned above, that had been ascertained by the earlier
map inspection. The calculation is, in effect, one of simple proportion.

The areas so obtained for the various Types of woodland are considered to
be reasonably accurate. But no great reliance can be placed on the figures for
the age-classes of High Forest, as the intensity of sampling was rather low.

(i1) Volumes

The volume of timber standing in the Small Woods was computed by a similar
proportionate calculation. It was assumed that volumes per acre would not vary
appreciably as between Small Woods and larger woodlands of any given

Type.

The average volumes per acre in the High Forest and Coppice-with-Standards
Types of the larger woodlands had already been computed in the course of the
main 1947-49 Census. Average volumes per acre for the remaining Types—
Simple Coppice, and the “Unproductive” types comprising Scrub, Devastated
Woods, and Felled Woodlands—were obtained in the course of this present
survey. (See page 53).

The calculations were done separately for each description of woodland
(by Type and age-class) in each country, and the total figures were then obtained
by addition. The steps were:

(1) The area for each description of woodland in each country was obtained
from the area survey described under (i) above.

(2) For woodlands classed as High Forest or Coppice-with-Standards the
volume per acre appropriate to that description was obtained from the previous
main Census of Woodlands of Five Acres and Over carried out in 1947-49.
(For details see Census Report No. 1, page 135).

(3) The total volume for each Type and age category in High Forest and
Coppice-with-Standards occurring in the woods of one to five acres was obtained
by multiplying (1) by (2).

(4) Similar processes were followed for the Simple Coppice and the “Unpro-
ductive” descriptions, except that the volumes per acre used were obtained
from the present survey.

(5) The results obtained at (3) and (4) were added to give the required totals.

III. SURVEY OF VOLUME IN SIMPLE COPPICE AND
“UNPRODUCTIVE ”WOODLANDS

(a) Demarcation of Areas for Field Inspection

For this section of the work the whole of each selected six-inch quarter-
sheet was used, and one sample was taken in each of the following Types or
Sub-Types, namely Simple Coppice, Scrub, Devastated, and Felled Woodlands
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which happened to be represented on the sheet, (see Plate VI). As all these
areas had previously been classified in the main Census of Woodlands, it was
possible to mark them on the maps, from office records, before the field party
visited the locality. Where two or more stands.of the same Type occurred
on any map, an arbitrary choice was made.

No precise sampling fraction is applicable to this section, nor was it required
for subsequent computation.

(b) Field Survey

In the field survey, the surveyors had only to take into consideration those
stands that were already demarcated on their maps. The area of the stand was
immaterial for the purpose of this survey, provided it was not less than half an
acre. The object was to obtain volume-per-acre figures based on one sample
plot in each Type on every map that was sampled. The area of each plot was
one acre, although exceptionally, a half-acre sample plot had to be accepted.

In order to eliminate any bias arising from personal choice, the sites of the
sample plots were marked on the map before it was issued, the selection being
made in the office by a person unfamiliar with the ground. This method was
generally satisfactory, but there were occasions on which it led to an unrepre-
sentative choice. In such cases, the surveyors were authorised to select another
plot in the same wood.

Every plot had to be representative of the Type of Woodland which it was
desired to sample. If, for example, a plot for Coppice happened to fall on a
clear-felled area, the surveyors had to choose an alternative plot actually in
coppice. Such adjustments were necessary because small areas of one Type,
occurring in another, were not always differentiated in the earlier area Census,
and a plot picked at random might fall in one of these. (This procedure is not
the same as that used in the Volume Survey of the 1947 Census of the larger
Woodlands; in that survey, no such adjustments were permitted).

The standard lay-out for the sample plot was a strip of one acre in extent,
one chain wide and ten chains long, running east-west from the marked point
of origin. But where conditions made it desirable, the surveyors were per-
mitted to alter the direction, shape, or size of the plot. Instructions covering
these points appear in Appendix 1I, para. 2 (iii), page 75.

The subsequent enumeration and measurement of the trees standing on the
sample plots was done in the same way as has been described for the Hedgerow
and Park Timber. Detailed instructions will be found in Appendix 1I, para. 3
(i) and (iii), and para. 4 (i) and (iii); minor variations in procedure are there
noted. (See page 75.)

The same Strip Data Forms (See Appendix 1, Figs. 1 and 2) were used as
for the Hedgerow and Park Timber. For a sheet whereon Simple Coppice and
all three Types of “Unproductive” Woodlands were represented, four such
Strip Data Forms were submitted by the field party to the Census Office, for
subsequent computations to be made.

(c) Computation of Results

All these Simple Coppice and “Unproductive” woodlands had actually been
enumerated during the main Census, and their areas were thus already accurately
known. The findings of the present volume sampling survey, if expressed on a
volume per acre basis, would therefore enable the total volume within these
Types to be calculated. This was done separately for England, Scotland, and
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nge;s, and the figures so obtained were then added to give totals for Great
Britain as a whole. With the methods adopted, it would not have been possible
to provide reasonably accurate information by counties or Conservancies.

As each sample plot measured in these Simple Coppice and ‘“Unproductive”
woods was one acre in extent (or was adjusted to that area), all the relative
Strip Data Forms automatically gave “per acre” figures of volume. All that was
required was to average the Strip Data Forms for each Type of woodland, and
then to apply the mean volume per acre to the known area of that Type. In all
the Types the average volume figures showed a considerable variation between
Countries. Due to the smallness of the sample in Wales, however, it was deemed
safer to take the average volume based on the combined totals of England and
Wales, and to treat only Scotland as a separate entity. But in Simple Coppice
the mean volume per acre which has been taken throughout is that of England
and Wales, and this figure has been applied to all three countries; for only one
Simple Coppice plot was measured in Scotland.

The distinction made between the volume of coniferous timber, and that of
broadleaved timber, was based on the volume found in the present volume
survey, and not on any classification made in the earlier area survey.

A further distinction was drawn between Private Woodlands and State
Forests. This was based simply on the area figures found in the earlier main
Census of 1947-49.

PROGRESS OF THE FIELD SURVEY

The field survey was begun in August 1950, and completed in April 1951.
The mean date of the survey may be taken as 1st January, 1951. An advan-
tage of sampling surveys, such as this, is that they can be completed in a short
space of time, before gains through growth, or losses through felling, have
materially affected the volume of timber to be measured.

Although the strength of the personnel of the survey parties varied from time
to time, on the average two parties of two surveyors each were engaged
throughout in England and Wales, while a third party worked in Scotland.
In all, 441 sets of samples were investigated, 252 being in England, 47 in Wales,
and 142 in Scotland.

The complete survey, including both field and office work, took nine months
to carry out, and, on the average, nine people were employed. These comprised
one technical officer, six field surveyors with a technical knowledge of forestry
(who included two forestry graduates, two trained foresters, and a student of
estate agency), and two office workers. The actual expenditure of time was
about 300 man-weeks, and the cost, including transport and equipment, was
approximately £4,000. The low cost is primarily due to the use of sampling
techniques.
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CHAPTER 2
HEDGEROW AND PARK TIMBER

Total Volume

THE survey of hedgerow and park timber, together with the woods under one
acre in extent, and the belts less than one chain in width, disclosed a total
volume of 806.7 million cubic feet of timber. Of this total, 748.1 million cubic
feet, or 93 per cent, consisted of broadleaved timber, while 58.6 million
cubic feet, or 7 per cent, consisted of coniferous timber. For this purpose,
“timber” is defined as having a minimum quarter-girth at breast-height of six
inches, and a minimum length of ten feet of sound timber. Itis measured on the
quarter-girth or Hoppus system, measurements being taken over bark. This
timber volume is further classified below.

In addition to this main timber classification, the survey disclosed a quantity
of smaller material, which could only be classed as ‘“‘short timber”, being over
six inches in quarter-girth but having only from six to ten feet of sound timber,
or as “firewood”. The volume of this material, which is of minor importance,
is not further considered or classified ; but details are given later of the numbers
of trees in these groups.

Plates I-V and IX to XII show representative Hedgerow and Park Timber,
Small Woods, and shelterbelts. In Scotland, what is here described as “park’
timber is generally known as “policy’ timber.

Distribution by Countries

The distribution of the hedgerow and park timber over the three countries
that make up Great Britain is set out in Table 1 below. Details of volumes per
strip, and per acre, for the three countries, are given in Appendix IV, page 82.

DISTRIBUTION OF HEDGEROW AND PARK TIMBER BY COUNTRIES

Table 1. Millions of cubic feet, quarter-girth, over bark
Percentage of
Country Coniferous Broadleaved Total, and Total for
Standard Error Great Britain
England 44.2 636.3 680.5+60.9 84
Wales ... 10.8 75.7 86.5+18.9 11
England and
Wales 55.0 712.0 767.0+63.5 95
Scotland 3.6 36.1 39.7+11.1 5
Great Britain .... 58.6 748.1 806.7-L68.3 100

It will be seen that no less than 767 million cubic feet, or 95 per cent, is to be
found in England and Wales. The density per acre is 20.8 cubic feet for England
and 16.9 cubic feet for Wales. The density in Scotland is only 2.4 cubic feet
per acre. (See Tables 2 to 4). The relationship of broadleaved timber to
coniferous is much the same in all three countries; some nine-tenths of the whole
being broadleaved.
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Distribution by Conservancies—England

The total volume of 680.5 million cubic feet of hedgerow and park timber
standing in England is distributed over the six Conservancies, adapted for the
purpose of the survey, as shown in Table 2 below. Details of volume per strip,
and per acre, for English Conservancies, appear in Appendix IV, page 82,
while the areas comprising the Conservancies are set out in Appendix VI,
page 84, and in Map 2 reproduced on page 88.

DISTRIBUTION OF HEDGEROW AND PARK TIMBER
BY CONSERVANCIES—ENGLAND

Table 2.

Conservancy Coniferous Broadleaved Total ..

Density in
| cubic feet per acre,
Millions of cubic feet, quarter quarter girth,
girth, over bark over bark

North-West.... 4.2 101.0 105.2 13.7
North-East .... 1.6 96.9 98.5 18.0
East .... 4.2 139.1 143.3 17.6
South-East .... 15.4 126.4 141.8 37.3
South-West ... 18.8 170.6 189.4 28.3
New Forest.... — 2.3 2.3 5.6
England:

Total 44 .2 636.3 680.5

Average 20.8

This table shows that the density of hedgerow and park timber per acre of
land surface is below the average in the more northerly Conservancies, and also
in the New Forest, but above the average in the South-East and South-West
Conservancies. In fact, these last two Conservancies—South-East and South-
West—hold nearly half the total volume of hedgerow and park timber,
although they cover only about one-third of the total area of England. Putting
it another way, it may be said that half the hedgerow timber in England lies in
the twelve southern counties of Kent, Surrey, Sussex, Hampshire, Berkshire,
Wiltshire, Gloucestershire, Hereford, Dorset, Somerset, Devon, and Cornwall.

The exceptionally low density per acre recorded for the New Forest calls
for some explanation. This Conservancy is a relatively small one, situated
partly in the west of Hampshire and partly in the east of Dorset. It includes an
exceptionally large area of woodland, and, in the New Forest proper and its
adjacent commons, one of the largest stretches of unenclosed land in the south
of England. Moreover, the enclosed fields in this district are commonly fenced
with turf banks. Consequently hedges and hedgerow trees are infrequent.

The sampling fraction was too low to show in detail the composition by
species of the hedgerow timber in each Conservancy, but observations and
records made during the field work enable some broad generalisations to be
made.

In the North-West Conservancy, oak and ash are the principal hedgerow
trees. The more northerly counties, that is Cumberland, Westmorland, and
parts of Lancashire, Yorkshire, Cheshire, and Derbyshire, include large areas
of hill land that is either unenclosed or fenced with stone walls. The south
of Lancashire is highly industrialised and carries little timber: but it was noted
that although the oak there is poor, there is some sycamore and also some
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elm of fair quality. The more southerly counties of this Conservancy, which
extends well into the Midlands, show a better stocking of hedgerow and park
timber, of satisfactory tree form.

The North-East Conservancy likewise includes wide stretches of hill land along
the Pennine range, in Northumberland, Durham, and Yorkshire, and also on
the North York moors, which is either unfenced or has stone walls for field
boundaries. Such trees as exist in these hill regions are generally windswept
and stunted. The West Riding of Yorkshire includes a large industrial area,
where smoke pollution is a serious factor;and there are similar industrial regions
on Tyneside and in Durham. Nevertheless, in the lowland portions of the
Conservancy there is much good oak, ash, sycamore, and beech, and hedgerow
trees are fairly numerous.

The East Conservancy shows considerable regional variation both in species
and density. Oak is the principal tree, being especially plentiful in Oxfordshire,
the northern half of Norfolk, and the northern half of Suffolk. The elms are
frequent, particularly in the counties of Huntingdon, Lincoln, and Bedford.
Ash tends to be most common along the western borders of the Conservancy,
which include a wide belt of Oolitic limestone. Norfolk is probably the county
with the greatest density of hedgerow timber. Cambridgeshire, on the other
hand, shows a low density, and there are wide areas of Fen country in
Cambridgeshire, Huntingdonshire, the Soke of Peterborough (Northants),
the Holland division of Lincolnshire, and the extreme west of Norfolk, which
are virtually treeless.

A feature of the South-East Conservancy is the large volume of timber
occurring in private gardens and public and private parks. Oak is the main
tree along the hedgerows, but elm also occurs frequently. There is a good deal
of Scots pine in Hampshire, and also in Kent.

Most of the counties included in the South-West Conservancy show a heavy
density of hedgerow timber, but Cornwall is a notable exception. There are
few hedgerow or park trees in Cornwall, except along the eastern border, where
it adjoins Devon. Oak is the principal hedgerow tree, especially in Devon,
Somerset, and Gloucestershire, while ash is also fairly frequent.There is a con-
siderable volume of coniferous timber, much of which occurs in parks, gardens,
small clumps and narrow belts, rather than along the hedgerows. Conifers
that were commonly encountered are Scots pine, Corsican pine, maritime pine,
European larch, and the Monterey cypress (Cupressus macrocarpa).

Distribution by Conservancies—Wales

The distribution of the 86.5 million cubic feet of hedgerow and park timber
standing in Wales and Monmouth, between the two Conservancies, is set out
in Table 3 below. Details of volume per strip, and per acre, for Welsh Conser-
vancies, appear in Appendix 1V, page 82. Areas for the Conservancies are
given in Appendix VI, page 84.
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DISTRIBUTION OF HEDGEROW AND PARK TIMBER
BY CONSERVANCIES—WALES

Table 3.
Conservancy Coniferous Broadleaved Total Density in cubic
feet per acre,
Millions of cubic feet, quarter qug.{lg;r bg;lr(th,
girth, over bark
North 8.6 43.8 52.4 18.6
South 2.2 31.9 34.1 14.7
Wales:
Total 10.8 75.7 86.5
Average 16.9

A feature common to both the Welsh Conservancies is the large extent of
moorland and mountain, which runs from north to south through the centre
of Wales. Consequently the bulk of the hedgerow and park timber is found on
the periphery of the country, that is along the northern, western and southern
coastal ‘strips, and along the valleys that run eastwards into England. Never-
theless there is a good deal of scattered timber in clumps and belts along the
valley bottoms among the hills.

In North Wales oak is the principal tree, but there are considerable volumes
of sycamore and elm. The relatively high proportion of coniferous timber, 16
per cent, should be noted. This consists mainly of Scots and Corsican pines,
European larch, and Norway spruce.

In South Wales, many of the valleys are highly industrialised, but there is
much hedgerow timber in the agricultural coastal belt of Carmarthen, Glamor-
gan and Monmouth. Oak is the principal tree, with ash, beech, and sycamore
as important subsidiary species.

Distribution by Conservancies—Scotland

Table 4 below shows the distribution of the 39.7 million cubic feet of hedgerow
and park timber in Scotland, between the four Conservancies. Details of volume
per strip, and per acre, for Scottish Conservancies, appear in Appendix IV,
page 82. Areas for the Conservancies are given in Appendix VI, page 84.

DISTRIBUTION OF HEDGEROW AND PARK TIMBER
BY CONSERVANCIES—SCOTLAND

Table 4.
Conservancy Coniferous Broadleaved Total Density in cubic
feet per acre,
Millions of cubic feet, quarter quarter girth,
girth, over bark over bark
1 |
North — 3.9 3.9 0.6
East .... 2.7 9.9 12.6 3.0
South 0.3 10.0 10.3 2.6
West 0.6 12.3 12.9 4.3
Scotland
Total 3.6 36.1 39.7
Average 24
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Taking Scotland as a whole, it may be said that hedgerow timber is almost
non-existent north of the Great Glen. Between the Great Glen and the Highland
line there lies the great mass of the Grampian mountains, which again is almost
devoid of hedgerows. The Southern Wplands are largely devoted to sheep
grazing, and carry little hedgerow timber. Consequently the greater part of the
Scottish hedgerow and park timber is to be found in the narrow lowland belts.
The principal tree species observed were beech, oak, ash, sycamore and Scots
pine.

Classification of Hedgerow and Park Timber by Species
and Quarter-girth Class—Great Britain

The classification of the volume of hedgerow and park timber by species
and also by quarter-girth classes for Great Britain as a whole is set out in
Table 5 below, and for the three individual countries in Tables 6 to 8 following.

CLASSIFICATION OF VOLUME OF HEDGEROW AND
PARK TIMBER BY SPECIES AND QUARTER-GIRTH
CLASS—GREAT BRITAIN

Table 5. Millions of cubic feet, quarter-girth over bark
Quarter-girth Class Percentage
in each
Species 6-93 10-14% 15 inches Total species
inches inches and above

Scots pine 6.0 8.5 8.4 22.9 2.8
European larch 2.7 2.7 1.5 6.9 0.9
Norway spruce 2.4 1.5 0.6 4.5 0.6
Other Conifers 2.6 6.2 15.5 24.3 3.0
Total Conifer 13.7 18.9 26.0 58.6 7.3
Oak 9.4 38.0 202.8 250.2 31.0
Ash .. 8.7 22.5 73.3 104.5 13.0
Beech 3.3 16.6 49.9 69.8 8.7
Elm .. 8.6 36.5 112.1 157.2 19.5
Birch ... 1.4 1.1 0.3 2.8 0.3
Sycamore . 7.8 17.1 33.6 58.5 7.2
Spanish chestnut — 0.6 2.1 2.7 0.3
Other Broadieaves 9.0 19.1 74.3 102.4 12.7
Total Broadleaved 48.2 151.5 548 .4 748.1 92.7
Grand Total .... 61.9 170.4 574 .4 806.7 100
Percentage in each

quarter-girth class.... 7.7 21.1 71.2 100 —

Species

The first point to note is that the bulk of this hedgerow timber occurs in
broadleaved trees or hardwoods, which have 748 million cubic feet, or 93 per
cent. The coniferous trees, or softwoods, account for only 59 million cubic
feet, or 7 per cent.

The oaks are the most important species, having 250 million cubic feet, or 31
per cent, and so accounting for nearly one-third of all the hedgerow timber
in the country. The elms come next, with 157 million cubic feet, or 19 per cent.
Thus these two groups comprise half the hedgerow timber in Britain.
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Ash takes third place with 105 million cubic feet, or 13 per cent, and beech
comes fourth with 70 million cubic feet, or 9 per cent, while sycamore occupies
the fifth place with 59 million cubic feet, or 7 per cent.

The five principal broadleaved hedgerow trees—oak, elm, ash, beech, and
sycamore, account between them for 640 million cubic feet, or 79 per cent—
nearly four-fifths—of all the hedgerow and park timber in Great Britain.

Birch and Spanish chestnut, the only other broadleaved trees shown separately
in the table, are of minor significance. But “Other Broadleaves” comprise
102 million cubic feet, or 13 per cent of the total. These include a wide range of
native and introduced species, and reflect the fact that a large proportion of the
volume is made up of trees in ornamental grounds, parks, and gardens.

Scots pine is the only individual coniferous species with any appreciable
volume in the form of hedgerow and park timber. This amounts to 23 million
cubic feet or 3 per cent of the total. European larch and Norway spruce show
very small quantities. ““Other conifers”, however, show the substantial quantity
of 24 million cubic feet, or 3 per cent, and, like the “Other Broadleaves”, bring
out the fact that much of this volume is standing in gardens or parklands.
Again a wide range of species is represented.

Quarter-girth Class

The classification of timber volume by quarter-girth classes shows that the
bulk of it lies in the largest size category—that for trees above 15 inches quarter-
girth at breast height, which holds 574 million cubic feet, or 71 per cent. The
intermediate class, of 10 to 143 inches quarter-girth, follows, with 170 million
cubic feet or 21 per cent. The smallest class, of 6 to 92 inches quarter-girth,
has the smallest volume, only 62 million cubic feet or 8 per cent.

The relationship between the size classes, outlined above, is much the same
for most species or species groups, but a few exceptions call for comment.
In birch, Scots pine, Norway spruce and European larch, the general trend is
reversed; with these species, the greater part of the volume is in the two smaller
size classes. This result is understandable for birch, a broadleaved tree that is
comparatively short-lived, and which seldom attains to large dimensions.
Although the three common coniferous trees have most of their volume in the
smaller size classes, the ‘“Other Conifers” include a substantial quantity of
larger timber, probably because they are mostly ornamental trees that are grown
under favourable conditions and preserved to a considerable age: many are
notable for their rapid growth on suitable sites.
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Classification of Hedgerow and Park Timber by Species
and Quarter-girth Class—England

Details for England are set out, on the same pattern as those for Great
Britain, in Table 6 below.

CLASSIFICATION OF VOLUME OF HEDGEROW AND PARK TIMBER
BY SPECIES AND QUARTER-GIRTH CLASS—ENGLAND

Table 6. Millions of cubic feet, quarter-girth over bark
Quarter-girth Class Percentage
‘ in each
Species 6-93 10-143 15 inches Total species
inches inches and above

Scots pine 3.2 7.6 7.2 18.0 2.7
European larch 1.0 1.5 1.1 3.6 0.5
Norway spruce 2.0 0.5 0.3 2.8 0.4
Other Conifers 2.4 5.2 12.2 19.8 2.9
Total Conifer 8.6 14.8 20.8 44.2 6.5
Oak 6.8 30.4 176.4 213.6 31.4
Ash .. 6.7 18.9 60.4 86.0 12.6
Beech ... 2.7 14.0 39.1 55.8 8.2
Elm ... 6.4 33.6 104.9 144.9 21.3
Birch ... 0.9 0.5 0.3 1.7 0.3
Sycamore . 6.6 11.8 22.7 41.1 6.0
Spanish chestnut —_ 0.6 2.1 2.7 0.4
Other Broadleaves 7.9 16.0 66.6 90.5 13.3
Total Broadleaved 38.0 125.8 472.5 636.3 93.5
Grand Total ... 46.6 140.6 493 .3 680.5 100
Percentage in each

quarter-girth class.... 6.8 20.7 72.5 100 —

It will be seen that the English figures, accounting as they do for the bulk
of the volume, accord closely with the general classification for Britain as a
whole. The order of importance for individual species is: oak 31 per cent;
elm, 21 per cent; ash, 13 per cent; beech, 8 per cent; sycamore, 6 per cent;
Scots pine, 3 per cent.
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Classification of Hedgerow and Park Timber
by Species and Quarter-Girth Class—Wales

Details for Wales, on the same plan, are given in Table 7 below.

CLASSIFICATION OF VOLUME OF HEDGEROW AND PARK TIMBER
BY SPECIES AND QUARTER-GIRTH CLASS—WALES

Table 7. Millions of cubic feet, quarter-girth over bark
Quarter-girth Class Percentage
in each
Species 6-9% 10-143% 15 inches Total species
inches inches and above
Scots pine 0.1 0.2 1.2 1.5 1.8
European larch 1.7 1.2 0.4 3.3 3.8
Norway spruce 0.2 1.0 0.3 1.5 1.7
Other Conifers 0.2 1.0 3.3 4.5 5.2
Total Conifer 2.2 3.4 5.2 10.8 12.5
Oak 2.2 5.1 19.7 27.0 31.2
Ash ... 1.8 2.7 5.4 9.9 11.4
Beech ... 0.2 0.9 2.7 3.8 4.4
Elm ... 2.1 2.5 6.9 11.5 13.3
Birch ... 0.4 0.5 — 0.9 1.0
Sycamore . 1.1 3.0 8.7 12.8 14 .8
Spanish chestnut — — — — —
Other Broadleaves 1.1 1.6 7.1 9.8 11.4
Total Broadleaved ... 8.9 16.3 50.5 75.7 87.5
Grand Total .... 11.1 19.7 55.7 86.5 100
Percentage in each
quarter-girth class.... 12.8 22.8 64.4 100 —

Some interesting comparisons may be made with the corresponding data
for England, which have been presented in Table 6.

Species

Coniferous trees are relatively more important in the Welsh hedgerows and
parks, accounting for 12 per cent of the volume, as compared with 6 per cent
in England. Larch is particularly frequent, having 4 per cent of the volume,
as against only 0.5 per cent in England. Of the broadleaved trees, sycamore has
a much greater representation in Wales, with 15 per cent of the volume, com-
pared with only 6 per cent in England.

On the other hand, elm is less important in Wales, with only 13 per cent of the
volume, whereas in England it has 21 per cent. Beech accounts for only 4 per
cent of the Welsh volume, as compared with 8 per cent in England. Oak,
with 31 per cent, is equally important in both countries.

The order of importance for Wales is: oak, 31 per cent; sycamore, 15 per cent;
elm, 13 per cent; ash, 11 per cent; beech and European larch each 4 per cent;
Scots pine and Norway spruce each 2 per cent; and birch, 1 per cent.

Quarter-Girth Class

Only 64 per cent falls in the largest quarter-girth class, with 23 per cent in the
intermediate class and 13 per cent in the smallest class.
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Classification of Hedgerow and Park Timber by Species
and Quarter-Girth Class—Scotland

Details for Scotland, which follow in Tabl; 8, show a representation of tree
species substantially different to that found in England and Wales.

CLASSIFICATION OF VOLUME OF HEDGEROW AND PARK TIMBER
BY SPECIES AND QUARTER-GIRTH CLASS—SCOTLAND

Table 8. Millions of cubic feet, quarter-girth over bark
Quarter-girth Class Percentage
in each
Species 6-9% 10-143% 15 inches Total species
inches inches and above

Scots pine ... 2.7 0.7 — 3.4 8.6
European larch — — — —_ —
Norway spruce 0.2 — — 0.2 0.5
Other Conifers — — — — —
Total Conifer.... 2.9 0.7 — 3.6 9.1
Oak 0.4 2.5 6.7 9.6 24.2
Ash ... 0.2 0.9 7.5 8.6 21.6
Beech ... 0.4 1.7 8.1 10.2 25.7
Elm ... 0.1 0.4 0.3 0.8 2.0
Birch ... 0.1 0.1 — 0.2 0.5
Sycamore 0.1 2.3 2.2 4.6 11.6
Spanish chestnut — — — — _
Other Broadleaves — 1.5 0.6 2.1 5.3
Total Broadleaved 1.3 9.4 25.4 36.1 90.9
Grand Total .... 4.2 10.1 25.4 39.7 100
Percentage in each

quarter-girth class.... 10.6 25.4 64.0 100 —

Species

Conifers are seen to have only a minor share (9 per cent) of the volume of
Scottish hedgerow and policy timber. But the absence of any volume in the
largest quarter-girth class, and also in the “Other Conifers” group, may be due
to the chances of sampling. The volumes generally being small, the relative
precision is comparatively low.

Among the broadleaved trees beech, with 26 per cent, has the largest volume;
whereas in England it takes fourth place, with only 8 per cent. Oak, which is
easily the most important species in England and Wales, takes second place,
with 24 per cent. Ash, with 22 per cent, is far more important in the Scottish
hedgerows and policies than it is south of the Border. Elms, on the other hand,
hold only 2 per cent of the Scottish volume, compared with 21 per cent in
England, where they are major species.

The order of importance for Scotland is thus: beech, 26 per cent; oak,
24 per cent; ash, 22 per cent; sycamore, 12 per cent; Scots pine, 9 per cent;
and elm, 2 per cent.

Quarter-girth Class

The proportions of timber in the larger quarter-girth classes tend to be smaller
in Scotland than they are in England.
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Number of Hedgerow and Park Trees—Great Britain

The actual number of measurable trees standing along the hedgerows and in
the parks and policies of Britain was computed from the data obtained during
the field survey, and the overall figures are presented in Table 9 page 27. These
trees are classified according to their description as saplings, timber, short
timber, or firewood, while the timber trees are shown under their quarter-

girth classes. Details are given by countries,”and also, in Tables 10 to 12, by
Conservancies, pages 28-30.

The total number of hedgerow and park trees (as considered for purposes of
this survey) was found to be 73 million, 55 million being in England, 11 million
in Wales, and 7 million in Scotland. Only 33 million however, or 45 per cent,
were classified as “timber”, the balance consisting of 23 million saplings (32
per cent), 3 million “short timber” trees (5 per cent), and 14 million firewood
trees (18 per cent). The timber trees were very evenly divided between the three
quarter-girth classes, as shown by the lower percentage column of Table 9.

Inspection of the upper percentage column in Table 9 provides some
information as to the degree in which the larger hedgerow trees are likely to be
replaced, as they disappear, by smaller trees. If “short timber” and firewood
trees are disregarded, it will be seen that the ratio between the saplings and the
three quarter-girth classes of timber trees is approximately 2: 1: 1: 1. Thus
there are twice as many saplings as small timber trees, which may be adequate
for replacement. But unless no losses occur among the smallest class of timber
trees, which is unlikely, the intermediate class is unlikely to be replaced in ade-
quate numbers, as its present trees grow larger and pass into the largest class.
In the same way, the largest size class is unlikely to get adequate recruitment
from the intermediate class, and ultimately from the smallest class.

This must be regarded, however, as only a very general pointer to what is
going on, as the survey provided no information regarding the ages of the trees
concerned, nor does it show how rapidly they increase in girth and consequently
pass from one class to another. Moreover, no data were obtained concerning
recruitment to the sapling class, which is confined to trees at least three inches
in quarter-girth, and having at least ten feet of straight stem. Nevertheless the
figures do suggest that the volume of hedgerow timber is likely to diminish
eventually, through insufficient recruitment of young trees, unless further
planting is carried out.

Number of Hedgerow and Park Trees—England

The numbers of hedgerow and park trees growing in England are set out, by
description and girth classes, in Table 10, page 28.

The distribution of the total number of trees between the various descriptions
and quarter-girth classes resembles that for Great Britain, discussed above, and
needs no further comment. Out of 55 million hedgerow trees, 27 million, or
49 per cent were classed as timber.

As the Conservancies differ considerably in area, close comparisons cannot
be drawn between the figures for each, which are presented as a matter of record.
It may be noted, however, that out of a total of 55 million hedgerow trees,
25 million lie in the three southern Conservancies, comprising Hereford,
Gloucester, South-west England, and the counties south of the Thames.

In most Conservancies there is a reasonable balance between saplings and
larger timber trees of the various quarter-girth classes, though South-east
England shows a deficiency of saplings.
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Number of Hedgerow and Park Trees—Wales

Details for Wales and its two component Conservancies are given in Table
11, page 29. In all there are 11 million hedgerow trees, of which 4.3 million,

or 40 per cent, rank as timber.

By comparison with England, Wales shows a high proportion of the smaller
trees—saplings and timber in the smaller quarter-girth classes. The number
of saplings is more than three times that of the smallest timber class, and may
be adequate for its replacement. The proportion of ‘“firewood trees” is only
one per cent and therefore much less than the sixteen per cent recorded
for England. The total number of hedgerow trees is 11 million, over 6 million
being in the South Conservancy, though that has a smaller land area than the

North Conservancy.

Number of Hedgerow and Park Trees—Scotland

Figures for Scotland and its four component Conservancies are presented in
Table 12, page 30. There are 6.7 million hedgerow trees, but only 1.7 million
(26 per cent) rank as timber, 4.8 million being ‘““firewood” trees, 0.1 million
“short timber” trees, and 0.1 million saplings.

Probable Annual Increment of Hedgerow and Park Timber

Only the volume of hedgerow and park timber was measured during the
survey, and no general investigation of increment was carried out. However,
as a result of other investigations, undertaken by the Mensuration Section
of the Forestry Commission, it was found possible to make a very general
estimate of the probable increment accruing to the hedgerow and park trees.
Trees in the smallest quarter-girth class, of 6 to 92 inches, which are known
to be growing fairly rapidly, were assumed to have an average annual increment
of 4 per cent of their volume; larger trees, growing relatively slowly, were
assumed to have an average annual increment of approximately 1.2 per cent.
On this basis, the total annual increment for the 1951 growing season was
computed to be as follows:—

ANNUAL INCREMENT OF HEDGEROW AND PARK TIMBER

Table 13 For 1951, Millions of Cubic Feet, quarter-girth, over bark
Country Coniferous Broadleaved Total
England 0.8 8.8 9.6
Wales 0.2 1.2 1.4
Scotland ... 0.1 0.5 0.6
Total, Great Britain 1.1 10.5 11.6

Note: Only timber over 10ft. long and 6 in. girth, is considered.

These figures must be treated with reserve, since they are based on an estimate
of volume from a sample and also on an assumed rate of increment. Never-
theless, it is fairly safe to say that, over Great Britain as a whole, hedgerow
and park timber is growing at the rate of about 10 million cubic feet per annum.
But owing to the high proportion of garden trees, ornamental trees, and trees
planted for shelter, much of this increment is unavailable for harvesting.
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Miscellaneous Observations

In the course of the survey of hedgerow timber a number of observations
were made which, while not always contributing directly to the main results,
throw some light on the character and distribution of hedgerow, park and
garden trees generally.

Sampling Strips carrying no Hedgerow or Park Timber

The number of strips selected for measurement under the procedure described
in Chapter 1, page 7, which proved on inspection to carry no measurable
hedgerow or park trees, was 173, or 39 per cent of the total of 441 strips.
Figures for individual countries were: England, 57, or 23 per cent of 252;
Wales, 14, or 30 per cent of 47; and Scotland, 102 or 72 per cent of 142.
See Appendlx V., page 83.

It may be noted that the proportion of such strips is highest in Scotland.
It was particularly high in the North and South Conservancies of that country..
Otherwise the strips without hedgerow or park timber were spread fairly evenly
over Great Britain, some occurring in every Conservancy. It should be borne
in mind that such strips might include woodlands of one acre or more in extent.

Sampling Strips in Built-up Areas

From the nature of the sampling procedure, it was probable that a number
of strips would fall on urban or suburban areas that were more or less built-up
and hence included no rural hedgerows or parks. Actually ten such strips
occurred, all of them in England, but all except three were found to include
trees growing in public parks or private gardens.

The treeless urban strips were at Bootle, Lancs.; Tynemouth, Northumber-
land; and Bexhill, Sussex. A strip with only 7 cubic feet of timber was surveyed
at Barking, Essex, on the eastern outskirts of London. Only one strip fell
within the administrative county of London: this chanced to include a portion
of Wandsworth Common, a public park, and consequently showed a con-
siderable volume—171 cubic feet on the standard area of sixteen acres. The
largest volume recorded on an urban strip was at Torquay, Devon; this
happened to include numerous garden and street trees and showed a volume of
3,778 cubic feet, equivalent to 236 cubic feet per acre; it had, in fact, the highest
volume of any strip measured, whether urban or rural.

The average volume for the ten urban strips was 435 cubic feet, equivalent
to 28 cubic feet per acre. This is higher than the general average for any country,
and also higher than the general average for any Conservancy except South-
east England. Although it would be unwise to place great reliance on figures
obtained from so small a number of samples, including one exceptional strip,
it does appear possible that the density of hedgerow, park and garden timber
may be at least as great in some built-up areas as it is in the rural ones.

The proportion of treeless strips in built-up areas, 30 per cent, is no higher
than that for the country as a whole.

Trees of Exceptional Size

The largest tree measured in the course of the survey was an oak, growing
in Kent, which had a volume of 457 cubic feet. This single tree had thus a much
greater volume than was usually found on the whole of a sixteen-acre strip.

It was not, however, the tree with the greatest quarter-girth. Another oak,
growing in Somerset, was found to have a quarter-girth, over bark, at breast
height, of 56} inches.
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CHAPTER 3
SMALL WOODS

THE Small Woods to which the survey relates are of very varied character and
outline. They range from small patches of scrub on remote hillsides to well-
tended plantations of High Forest growing on good lowland sites, and they
include many amenity woods and shelterbelts. Shelterbelts less than one
chain (66 feet) wide were excluded from this group, having been surveyed with
hedgerow timber; nevertheless a high proportion of shelterbelts fall in the
Small Wood class; belts one chain wide, and between ten and fifty chains long,
are included, as are those two chains wide and between five and twenty-five
chains long; and these dimensions are fairly representative of many of the belts
planted to give protecfion from the wind. (See Plates IV and XII.) In contrast
to these long narrow belts, a small compact wood measuring no more than three
and one-third chains (74 yards) in each direction qualified for inclusion, while
the largest wood of square outline that could be considered measured little
more than seven chains each way.

I. AREA OF THE SMALL WOODS

In the course of the 1947-49 Census of the larger woodlands of five acres and
over, a computation was made of the area covered by the smaller woods that
have an individual size of one to five acres. This was based on two independent
one per cent samples (2 per cent in all) of the six-inch Ordnance Survey maps of
Great Britain. The total area, including any such woods that had been “lost”
or disafforested since the maps were last revised, was found to be 187,000 acres.
Of this, 120,000 acres were in England, 29,000 acres in Wales, and 38,000 acres
in Scotland. (See Census Report No. 1, page 39.)

The classification of these areas into Types similar to those used in the 1947-49
Census of the larger woodlands, was made on the basis of three 0.25 per cent
samples (0.75 per cent in all) of the Ordnance Maps, which actually included
0.92 per cent of the estimated total Small Wood area. Details of the methods
used are given on pages 7 and 13, while the Types are defined in Appendix II1I
page 78. Comparisons have been drawn, where appropriate, between the
composition of the Small Woods and that of the Large Woods dealt with in the
1947-49 survey.

The first classification to be considered is that into four main Groups, which
include the Types and Sub-types used in the 1947-49 Census of larger woodlands,
on the following basis:

Group 1. Mainly Coniferous
Pure Coniferous High Forest
Mainly Coniferous Mixed High Forest

Group 2. Mainly Broadleaved
Pure Broadleaved High Forest
Mainly Broadleaved Mixed High Forest
Coppice-with-Standards

Group 3. Simple Coppice and Unproductive
Simple Coppice
Scrub
Devastated Woods
Felled Woodlands
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Group 4. Lost or Disafforested Areas

This classification is set out for Great Britain and the component countries
in Table 14, page 35. Simple Coppice is grouped with the “Unproductive”
descriptions of woodland because it carries so little timber; and—for that
reason—it was sampled for timber volume along with them.

Lost Woods

Attention should first be directed to the woods of Group 4, that is the Lost
or Disafforested Small Woods, which have been converted to non-forest
uses since the last revision of the Ordnance Survey maps used in the field
survey. This includes cleared woods which have been converted to agricultural
uses, and those that have disappeared as the result of building or the con-
struction of roads, aerodromes, or of other developments. The total lost in
this way was found to be 8,720 acres, equivalent to 5 per cent of the total area
of the Small Woods of Great Britain. This percentage is notably higher than
that recorded for the larger woodlands, which was only 2 per cent, though it
relates, so far as can be estimated, to the same period of years. It is evident
that woodland comprised in Small Woods is more liable to be converted to
other forms of land use, than is woodland in larger blocks.

The percentages of Small Woods Lost in England, 6 per cent, and also in
Wales, 5 per cent, are close to the general average. But the Scottish percentage
i1s much lower, being only 1 per cent. A similar state of affairs was noted with
the larger woodlands. But even in Scotland the percentage of Small Woods
lost is distinctly higher than the percentage of larger woodlands lost, which is
only 0.5 per cent.

Comparison of Area of Small Woods with that of Large Woods

The area of Large Woods in Great Britain (excluding any “lost” areas)
was determined by the 1947-49 Census to be 3,448,362 acres. When the Small
Woods covering 178,300 acres (again excluding lost areas) are added to this the
combined area is found to be 3,626,662 acres. Thus, 95 per cent of the wood-
land area is in the Large Woods, and 5 per cent in the Small Woods.

The corresponding figures for the two major timber-producing descriptions
of woodland, i.e. High Forest and Coppice with Standards, are:

Large Woods, .. ... 2,018,587 acres 94 per cent

Small Woods, _
(Privately Owned) ... 119,400 acres 6 per cent
Total: ... ... 2,137,987 acres 100 per cent

Thus 6 per cent of such timber-producing woodland is in the Small Woods.

Distribution of Small Woods by Countries

Dealing again with those Small Woods that were actually in existence at the
I1st January 1951, the total area is seen to be 178,300 acres. Of this, 113,300
acres or 63 per cent was in England, and 27,500 acres, or 16 per cent was in
Wales. Scotland had 37,500 acres, or 21 per cent.

For comparison, it should be noted that where the larger, (over S-acre)
woods are concerned, England has 54 per cent, Wales 9 per cent, and Scotland
37 per cent. It thus appears that England and Wales both have larger shares
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in Britain’s total area of Small Woods, than they do in the total area of larger
woods. Scotland has a relatively small share of the Small Woods.

Classification of Small Woods by Main Groups

_ When the classification of the existing area of Small Woods, 178,300 acres,
into its three main groups of Mainly Coniferous, Mainly Broadleaved and
Unproductive, is considered, the following conclusions appear:

Taking Great Britain as a whole 3,900 acres, or 2%, are simple coppice and
55,000 acres or 319, are unproductive. This compares favourably with 3%, and
389%, respectively in the large woods. This suggests that, on the whole, the Small
Woods have suffered less exploitation than the larger ones, but nevertheless
it is disappointing to note that nearly one-third of their area is idle and growing
nothing of value. This proportion of Unproductive Woodland is fairly constant
for the three countries.

The Productive area (excluding Simple Coppice) amounts to 119,400 acres,
27,200 acres being Mainly Coniferous and 92,200 acres Mainly Broadleaved.
Conifers thus occupy 23 per cent of the Productive area, and broadleaved trees
77 per cent. The equivalent figures for large woods are 53 per cent coniferous
and 47 per cent broadleaved. Hence the Small Woods show a substantially
higher proportion of broadleaved trees. It may be said that, when all the High
Forest Crops in both private woodlands and State forests are considered,
conifers and broadleaved trees are fairly evenly balanced in the Large Woods,
but in the Small Woods there is three times as much broadleaved woodland
as there is coniferous. As will be shown later (see page 40), when only the
private woodlands are considered the proportions of broadleaved and coniferous
timber are similar for both Large and Small Woods.

It will be seen from Table 14 that the proportion of coniferous to broadleaved
areas in the Small Woods is fairly constant for the three countries. In England
conifers occupy 23 per cent of the area classed as High Forest and Coppice-
with-Standards, in Wales 17 per cent, and in Scotland 26 per cent.

Classification of Small Woods by Type
and Sub-Type—Great Britain

The classification presented in Table 14 is carried a stage further by Table
15 overleaf which subdivides the woodland area comprised in the Small Woods
into its main Types and Sub-types. Further details of sub-types of Productive
Small Woods are shown in Table 16, page 39. Since virtually all the Small
Woods are in private ownership it has been thought advisable to make certain
comparisons with the privately owned Large Woods.
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Table 15 enables an analysis to be made of the various Unproductive Types
that constitute 31 per cent of the Small Woods, and also permits comparisons
to be drawn with similar areas in the Privately-Owned Large Woods.

It will be seen that the felled area amounts to 17,300 acres, or 10 per cent of
the Small Woods, which is well below the 22 per cent found in the Large Woods.

The Small Woods are seen to contain 12,100 acres of Devastated Woodland,
and 25,600 acres of Scrub. The proportions under these Types are generally
similar to those for the Privately-Owned Large Woods.

High Forest and Coppice-with-Standards in the Small Woods extend to
119,400 acres, of which 92,200 acres or 779, is Broadleaved or Mainly Broad-
leaved High Forest or Coppice-with-Standards while 27,200 acres or 23, is
Coniferous or Mainly Coniferous High Forest. The area of coniferous standards
over coppice is negligible.

In the Privately owned Large Woods the respective percentages in these
categories are 689, Broadleaved and 32", Coniferous.

The area of Simple Coppice, estimated at 3,900 acres, is comparatively small.

The second characteristic of the Small Woods that is analysed in Table 16
is their age-class composition. It will be seen that 4,500 acres are Coppice-with-
Standards. Uneven-aged woods cover 29,100 acres, or about a quarter of all
the Small Woods classed as High Forest and Coppice-with-Standards; 5,000
acres of these are coniferous and 24,100 acres are broadleaved.

The even-aged areas, which total 85,800 acres, require the further analysis
that follows in Table 17 below:
CLASSIFICATION OF EVEN-AGED HIGH FOREST SMALL WOODS,
CONIFEROUS AND BROADLEAVED BY AGE CLASSES—GREAT BRITAIN

Table 17.

Mainly Coniferous Mainly Broadleaved
Age Class !
Years Thousand Percentage Thousand Percentage
Acres Acres

0-20 2.0 9 1.0 2

21-40 8.0 36 3.7 6

41-60 4.1 19 7.5 12

61-80 7.1 32 17.8 28

81-120 0.9 4 24 .4 38

Over 120 0.1 — 9.2 14

All ages classes 22.2 100 63.6 100

A remarkable contrast appears between the age-class structure of the
coniferous and the broadleaved even-aged High Forest Small Woods. The
coniferous woods are mostly young: 45 per cent of them are under 40 years of
age, and 64 per cent are under 60 years. The broadleaved woods on the other
hand, are mostiy old, 52 per cent being over 80 years of age, and 80 per cent over
60 years.

Classification of Small Woods by Type
and Sub-Type—England

The analyses that have been presented for Great Britain in Tables 15 and 16
are repeated for the English Small Woods in .Tables 18 and 19 following.
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PLaTE XI. Scots pines, originally planted as a low hedge but subsequently allowed
to develop into timber trees. Near Mildenhall, Suffolk.

PLaTte XII. A shelterbelt of broadleaved and coniferous trees. Such belts were
classified under ‘“‘Hedgerow and Park Timber” if less than one chain in width.
Near Mildenhall, Suffolk.
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Inasmuch as the greater part of the Small Woods are situated in England,
the proportions of the various Types and age-classes are similar to those for
Great Britain, and require little further comment. It should be noted, however,
that all the Simple Coppice (3,900 acres) and nearly all the Coppice-with-
Standards (4,100 out of 4,500 acres) is in England; this result may be due to the
chances of sampling, but it is evident that any area under coppice in the Scottish
and Welsh Small Woods must be very small. The proportion of High Forest
and Coppice-with-Standards in the English Small Woods is 65 per cent, com-
pared with an average for Great Britain of 67 per cent. The proportion of Scrub
in the English Small Woods, 19 per cent, is rather high; it is believed to be mainly
broadleaved and to include much regrowth on felled areas.

Classification of Small Woods by Type
and Sub-Type—Wales

Classifications similar to those discussed for Great Britain are presented for
Wales in Tables 20 and 21, pages 43 and 44.

One fact that emerges from an examination of these figures, is the rather high
proportion of productive woodland in the Small Woods of Wales. At 75 per
cent, it is higher than the general average of 67 per cent for Great Britain, and
much higher than the figure of 53 per cent for the Large Woods of Wales. Most
of it is broadleaved High Forest. The proportion of Scrub in the Welsh Small
Woods, only 3 per cent, is remarkably low.

Classification of Small Woods by Type and
Sub-Type—Scotland

The Scottish Small Woods are analysed, on the lines previously described
for Great Britain, in Tables 22 and 23, pages 45 and 46.

The general composition of the Small Woods in Scotland is not markedly
different from that of those in England and Wales, except that the Coppice
Types are absent. But the Scottish Small Woods are seen to be in very much
better shape than the Scottish Large Woods. Two-thirds of these Small Woods
are Productive, whereas little more than one-third of the Large Woods could be
so classed.

Another remarkable conclusion is that the Scottish Small Woods contain a
very much higher proportion of broadleaved woodland than do the Scottish
Large Woods; if only High Forest and Coppice-with-Standards are considered,
74 per cent of the Small Woods is broadleaved, but only 30 per cent of the Large
Woods.

Species Composition of Small Woods, by Area

The principal tree species of each Small Wood was recorded on the field
forms, but the data obtained are not sufficient to permit of very close analysis.
They are based on a small (0.92 per cent) sample of the Small Woods, and
as twenty-nine species or species groups were recorded, divided among seven
types or sub-types of woodland, the area actually found for each description
is too small to serve as a reliable basis for the estimation of its importance in
the country as a whole. Nevertheless, certain broad conclusions may be
drawn.

Taking, first of all, the Small Woods of Great Britain as a whole, oak is
easily the most important species, accounting for about one-third of all woods
surveyed; while the bulk of the oak occurs as Broadleaved High Forest, it was
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also found as a principal species in Mixed High Forest, Coppice-with-Standards,
Scrub, and Devastated Woods. Three other hardwoods, beech, sycamore, and
ash, when taken together, account for another third of the small woods: and
again, all possible Types and sub-types of woodland are represented. Other
broadleaved species of trees and shrubs recorded in the survey were hazel,
birch, alder, horse chestnut, hornbeam, poplar, lime, spanish chestnut, willow,
hawthorn, elder, elm, and privet.

Only three coniferous trees, Scots pine, European larch, and Norway spruce,
occupied substantial areas of the sample. Also recorded were: Sitka spruce,
Corsican pine, Austrian pine, Monterey pine (Pinus radiata), Japanese larch,
hybrid larch, Douglas fir, redwood (Sequoia sempervirens) and a pinetum of
mixed conifers.

This list of 27 species brings out the diversity of the British Small Woods.
Taking the following woodland Types together, namely High Forest, Coppice,
Scrub, and Devastated, the relative order of importance is probably that set
out below:

Percentage of

Order Species Sampled Area
1 Oak .. 329%,
2 Beech 139,
3 Sycamore ... 8%
4 Ash .. 7%
5 Scots pine ... 7%
6 European larch 5%
7 Elm .. 49,
8 Birch ... 494
9 Alder ... 2%

10 Norway spruce 29,
— Hazel (Coppice and Scrub) 6%,
—  All other broadleaved 7%
— All other conifers ... 3%

Total ... 1009,

Few valid comparisons can be drawn between this order of importance and
that recorded for the High Forest component of the Large Woods. But one
significant fact stands out. Oak accounts for 31 per cent of the High Forest
area of the Privately-Owned Large Woods, 32 per cent of the total area of the
Small Woods, and also for 31 per cent of the total volume of Hedgerow and
Park timber. It thus appears that nearly one third of all woods and trees in
private ownership in Great Britain consists of oak.

Six other trees are sufficiently well represented in all three groups to permit
of a general and rather interesting comparison being made, as follows:

Percentage of Percentage of Percentage of
Private High Small Woods, | Hedgerow trees,
Species Forest
By Area By Area By Volume

Scots pine ... 209 7% 39,
Beech 129, 139, A
Ash .. 6% 7% 13%
Birch ... 5%, 49, —
Sycamore ... 49, 8% 7%,
Elm .. 2% 49, 20%
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Scots pine plays a major part in Large Woods and has a moderate share in
Small Woods, but does not figure to any great extent in Hedgerows. Beech is
seen to play a large part in both Large and Small Woods, but a somewhat
lesser one in Hedgerows. Ash with a considerable share in all woodlands, is
even more important in the hedgerow class. Birch, however, though well re-
presented in woods, is uncommon as a hedgerow tree. Sycamore is seen to be
better represented in Small Woods than in either Large Woods or Hedgerows;
this may be due to its value as a shelterbelt tree. The elms, though unimportant
a? \ta;loodland species, have a greater ““Hedgerow” volume than any other tree
of the six.

Putting it another way, Scots pine and birch are forest trees, but not hedgerow
trees; the smaller the unit, the lower is their share therein. At the other extreme,
the elms and ash are predominantly hedgerow trees, having greater importance
among the open-grown solitary trees and small woods than they do amid the
larger woods. Sycamore and beech are outstanding as “Small Wood” trees,
though both are well represented in Large Woods and Hedgerows.

Species Composition of Small Woods—By Area, within Countries

Owing to the smallness of the samples taken, variations in species composition,
as between the three countries, can only be discussed for the major species
recorded, i.e. those listed in the main order of precedence on page 43.

In England, the general order of importance by area closely resembles that for
Great Britain. In Wales, the only exceptional feature is the importance of alder,
which occupies fourth place, following oak, beech, and ash. The bulk of the
alder is good enough to be classed as High Forest.

Scotland, however, shows an order of precedence quite different from that
for England and Wales, namely: sycamore, beech, Scots pine, oak, lime, and
birch. It will be noted that the three principal trees are particularly valued
for shelter, and also that three out of the first six—sycamore, beech, and lime,
are not indigenous to Scotland. The small part played by oak—occupying
15 per cent of Scottish Small Woods as against 31 per cent in England and
Wales, is rather surprising.

Other Characteristics of Small Woods

A number of factors that were assessed for the Large Woods in the 1947-49
Census could not be assessed accurately for the Small Woods owing to the
small size of the sample taken. These include tree form, stocking, and ““Suit-
ability for Economic Management”.

Size Classification and Number of Small Woods

An estimate of the area of Small Woods, falling in four size classifications,
was made during the main 1947-49 Census. The object of this investigation
was to show how much of the total “Small Wood” woodland is comprised in
woods between one and two acres in extent, how much in somewhat larger
woods, and so on. From these data it is possible to estimate the numbers of
small woods that are likely to make up each size class. The results are set out in
Table 24 overleaf, but it must be emphasised that they are arrived at by a process
of sampling and calculation, and not from complete enumeration of the woods.
Lost or Disafforested Woods are included in this table.

Table 24 shows that there were approximately 71,730 individual Small Woods
throughout Great Britain. As might be expected, woods in the smaller size
classes are more numerous than those in the larger: but the total area is fairly
evenly divided among the four size classes. This applies to each individual
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SMALL WOODS

country as well as to Great Britain as a whole. It will be seen that in all, England
has 46,150 Small Woods, Wales 10,840, and Scotland 14,740. In relation to
land area, the density of Small Woods is above the average in Wales, and below
the average in Scotland.

Small Woods on Forestry Commission Areas

The foregoing figures do not include a small area of woodland comprised
in Small Woods on the Forestry Commission estates. This consists partly of
amenity woods on farms or residential properties, and partly of outlying
patches of scrub or similar woodland not yet linked, by afforestation, to larger
woods. The total area is estimated at 750 acres comprised in about 290 blocks.
This is too small to affect the general position, and it has not been further
considered or classified.

II. TIMBER VOLUME OF SMALL WOODS

As explained in Chapter 1, page 7, the volume of timber standing in the
Small Woods was estimated by applying, to the areas of each type ascertained
in their area survey, the corresponding volumes per acre found for the Large
Woods. This method has the drawback of assuming that, for any given des-
cription of woodland, the average stocking of timber is the same in the Small
Woods as it is in the Large Woods. In point of fact, it may be greater or less;
because the Small Woods, as a class, may be sited on better or on poorer ground
than are the Large Woods. But an independent survey of timber volumes in
Small Woods would have required an expenditure of effort out of all proportion
to the total volume of timber involved. A large number of plots would have had
to be measured to give a sufficiently large representation of each description of
woodland. Hence it was more convenient to apply the data already obtained
for the Large Woods, which are based on a large and representative survey.
Many of the Small Woods in lowland areas are growing on very good sites
and it is unlikely that the stocking of the class, as a whole, is poorer than
that of the Large Woods. The results obtained are considered reasonably
accurate for the three main groups of Small Woods, that is, the coniferous
areas, the broadleaved areas, and the ‘“‘unproductive’ woods, and they are set
out in this form in Table 25 below. The Small Woods are seen to have a total
volume of 223 million cubic feet.

VOLUME OF TIMBER IN SMALL WOODS,
CLASSIFIED BY GROUPS AND COUNTRIES

Table 25. Millions of cubic feet, quarter-girth, over bark
Group 3t
Group 1 Group 2* Simple
Country Coniferous & | Broadleaved Total Coppice Grand
and mainly & Mainly and Total
Coniferous Broadleaved Unproductive
Woods
England 31.1 924 123.5 3.2 126.7
Wales 6.6 29.8 36.4 0.5 36.9
England and
Wales 37.7 122.2 159.9 3.7 163.6
Scotland 15.9 41.8 57.7 1.2 58.9
Total: Great Britain 53.6 164.0 217.6 49 222.5

* Includes Coppice-with-Standards.
1 Includes Simple Coppice, Scrub, Devastated and Felled woodlands.
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It is interesting to note that the Small Woods have a larger share in the total
volume of woods of one acre and above, than they do in the area of such woods.
Small Woods hold 5 per cent of the total area, and 6 per cent of the area classed
as High Forest and Coppice-with-Standards, but 8 per c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>