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INTRODUCTION

In our first Interim Report dated March 1977 proposals were made for the work
to be undertaken in the contract year 1977/78. The methods paragraph, which
foresaw the division of the work into a resource survey and a special sites
survey, together with the continuing of archival and historical studies, and
liaison with British Rail, was subsequently agreed. Tﬁis second Interim Report
describes the outcome., All the fieldwork was confined to the Eastern Region of

BR.

RESQURCE SURVEY

The resource survey was divided in two parta:

A. Recording of random sites
B. Recording of cutting and embankment sites orientated east-west or north-

south. An equal number of each sort was taken.

Sixty random and sixty cutting/embankment sites were selected, representing

sixty days' fieldwork, all of which were completed.

SPECIAL SITES SURVEY

_ The special sites survey was undertaken on an opportunity basis. Information

about the location of possible sites of Biological Interest was obtained from

a number of scurces, principally the Regional Offices of the NCC, and from
descriptioﬁs of localities of plant records in County Floras. Some others were
visited speculatively, and in all 55 sites were recorded. In addition, some of
the sites in the resource survey were judged to be of biological interest, and

files on these will be added to the dossier of special sites to be prepared.

HISTORICAL AND ARCHIVAL STUDIES
Historicel and Archi7al studies have been continued. Wwhilst the main effort has

been confined to the Eastern Region of BR, it has not been possible to deal with
the Region exclusively because of the complexities of development of the railway
system and interwoven nature of the network. As a result, the data presented in
this report are fragmented, and we do not expect to be able to give a

comprehensive account until a later stage in the contract.

Liaison with British Rail has been developed as opportunities have occurred, and

we are very grateful to BR staff for the help and co-operation that we have

received from them at all times.
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HISTORICAL STUDIES

By the 1920s, the railway network had reached its greatest extent of 23,400
miles, Through agrcements and smalgamations between railway companies, a

reasonably unified network had cvolved. It is of interest now to see whether
the surviving network covers representative samplcs of each major type of

landform, rock, soil and habitat in the United Kingdom and, in particular, to
test the hypothesis that the railway provides a microcosm of the natural

environment.

In the words of the Nature Conservation Review, 'railways tend to follow the

low ground and valleys: they traverse a wide variety of geological formations,
and their verges have a correspondingly wide range of soils'. These obgervations
may be assessed in the context of Eastern Region by reference to Figures 1 to 3.
There is a clear relationship between the routes chésen for the railways and
areas of relatively low relief (Figure 1). For example, by taking advantage

of the Vale of York, it was possible to build an almost straight and level
track for 30 miles to the north of York, and gradients werc negligible over a
length of 100 miles between Retford and York. The route to Scotland used the
comparatively narrow coastal lowland north of Morpeth, whilst the lines through
the Pennines used the Tyne valley, and the one through the Chilterns exploited
the Lee-Stour. The bias toward low-lying areas was complicated, however, by
the need to avoid, where possible, areas prone to flooding and ground-
instability. For this reason, the line to Skegness kept well to the north of
the coastal marshes, and similarly the railway north.of Hull skirtedthe western

edge of the Vale of Holderness.

Figure -2 relates the railway network to the generally north-south strike of
the sedimentary rocks, and shows lengths of line which might include samples
of habitats‘associated with particular rock formations. Considerable lengths
traverse tﬂe comparatively young formations of the Norwich Red Crags, and the
London and Oxford Clays. Many strata are, however, covered by drift, which
usually considerably modifies any effects of the underlying rock on vegetation.
Figure 3 takes the form of a generalised soils map of the Region and, for
example, illustrates the variety of soils that has developed on the drift
overlying the chalk; soils range from Rendzinas on the Wolds to the Brown Sands
of the Breckland and Calcareous pelosols of the Chilterns. Where the surface
of the railway cuttings and embaniments include mixed samples of the local
rock, drift and consequent soils, it may be particularly difficult to

interpret the resulting pattern of habitats.
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In order to appreciate the array of factors which led to the choice of a
railway-route, an example may be given of one phase in the selection of a route
from London to York. When Joseph Locke was commissioned in 1844, he tried to
balance three attributes: the easiest route from an engineering point of view,

the most direct route, and the possibility of access to as many flourishing

centres as possible. The weight given to each factor varied along the route.

Between London and Potters Bar, there was no choice but to adopt a route which
involved a tunnel of a mile in length and large earthworks through London Clay.
The route between Potters Bar and Hatfield was 'easier', but primary
consideration had again to be given to engineering constraints between Hatfield
and Hitchin. Even on the coursc 'best adapted to the surface of the country',
there would have to be viaducts, deep cuttings and short tunnels. There was

a relatively direct and easy route from Hitchin to Huntingdon, from where two
possible routes were proposed, either via Peterborough, Deeping, Bourne,
Folkingham, Sleaford, Lincoln and Gainsborough or through Stilton, Wansford,
Stamford, Grantham, Newark and Tuxford. Locke pointed out that Peterborough,
Lincoln and Gainsboroughcontained three-quarters of the population and potential
goods traffic in the towns of the first alternative, and that the optimum route
would attempt to incorporate these three towns on a line which would otherwise
follow the second alternative. He believed that this could be achieved by
linking Newark and Lincoln to the main line by short branch lines which would,
in themselves, become part of an cast-west network of routes. Locke's
proposals wern only a few amongst many made during the long promotion of the
Great Northern Railway, and the cventual line was markedly different in some

parts from that which he had proposed.

Any detailed geograhical and historical analysis of the railway network soon
underlines the fact that no national master-plan was ever conceived, and that
there were considerable variations in the density of routes in different parts
of the country. Since the early part of this century, the length of track

has now declined from its maximum by at least a half, to about 11,300 miles,
causing the network to shrink in particular from upland arcas. Nevertheless,
extensive line closures have been experienced even in West Yorkshire and the
industrial North--east. In addition, although such lengths as the Peterborough.-
Retford line may provide cross-sections of a wide range of country, other areas
are unreprescnted; for example the North York Moors and Lincolnshire Wolds are
two of many types of landform and scenery which are nov devoid of operational

railways.

In its asseasment of their ccological significance, the Nature Conservation

Review laid stress on the value of the railway verges as 'relatively undisturbed

habitats in which plant communities have developed under a fairly stable



management regime'. If is for this reason that conservationists would regret
any major qhange in their use and management. But how far is this inter-
pretation historically valid, and therefore relevant to future vegetation?
From the archival studies now in progress, it is clear that the history of the
verges is much more complex than previously supposed, reflecting the extended
period over which the lines were constructed and the incidence of subsequent
track-widening and re-alignment programmes. Although Figure 4 may give the
impression of long lengths of line of similar age in Eastern Region, almost
every section has experienced later engineering works. Thus, in order to
accommodate incroasing traffic, considerable longths of the Great Northern
Railway track had to be tripled and quadrupled during the late nineteenth
century. In some cases, this amounted to a virtual rebuilding of at least one
gide of the railway, as cuttings and embankments were widened, a new

drainage system installed, and fresh grass sods were laid or seed was sown on
the new carthworks. As the author of the 'History of the Great Northern
Railway' wrote, the origiﬂal contractors 'would probably fail altogether to

recognize their own handiwork'. .

This.pattérn of frequently piccemeal reconstruction and disturbance has
coﬁtinued,_and its significance for wildlife conservation is referred to later
in this Report. In the case of the major routes, especially near London and
other important centres, the habitats which occur beside the permanent way

are likely to be both recent in origin and complex in the manner in which

they have developed.

Lastly, in studying the ccological processcs taking place in such artificial
ecosystems, and their implications fbr'wildlifc conservation, detailed reference

must be made to the creation and management of the carthworks and the

consequent development of wildlife habitats.

For these reasgons, studies are beihg undertaken of the age and extent of the
railway network, the way in which the railways were constructed and managed,
and their impact on the physical landscape. When completed, these studies
should cdmplement and expand on thosec reported in the First Interim Report.
The creation of the five Regions of British Rail is recent in terms of railway
history, and it has proved more efficient to carry out thesc studies within
the context of the entire railway nctwork rather than for each Region in turn.
Accordingly, the studies on the whole network are still in progress and we¢

shall not report in greater detail at this stage on the Bastern Region.
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RESOURCE SURVEY

Random Sites (Appendix 2)

a. Description and aim. These sites were distributed randomly on a

geographical basis, with the hope of covering a wide range of railway features.
From this survey it was expected that it would be possible to develop a general
picture of the railway resource in rural areas, with some indication of the

relative proportions of the different features.

Three major urban areas as defined on a map of the Bastern Region provided by
BR, were cxcluded from the survey. One of these, the West Yorkshire conurbation,
is the subject of a general ecological survey that includes railway land

undertaken by the Unit of Comparative Plant Ecology at Sheffield. We are
hoping to be able to make use of their data for that area. The other two

conurbations excluded were London and Tyneside. The reasons for these

exclusions were:

1. Iarge urban areas reprecsent rather specialised situations that we could
not do justice to with our available resources.

2. They contain dense networks of track which would give undue weight to
urban arcas if site selection were based on strictly proportional sampling
of track milecage.

3. In a random sampling scheme, the chances of selecting localities of
dercliction with little or no vegetation would be unacceptably high.
Sampling of such sites in a very limited survey such as ours would reduce

the opportunities for recording the more urgent situation in rural areas.

The decision to cxclude conurbations was not taken without consideration of
the countcr-arguments about the importance of railway land in these areas for
wildlife habitats. Especially‘for the intrinsic interest of populations of
ruderal, adventive and alien species of plants, and for the wide range of

animals for which urban and railway land provides & habitat and a refuge.

b. Methods. Having excluded the three main urban areas, the Bastern Region
of BR was divided into five approximately équal land areas (Fig. 5). It was
found that these arcas coincided reasonably with the Divisional boundaries of
the railway in tho north of the country, which were therefore taken for
administrative convenience as our boundaries. In the south our areas 1 and 2
were arbitrarily decided by a line drawn from west of Kings Lynn on the Wash,
to Clacton-on-Sea on the Esscx coast. The King's Croso, Stratford and Norwich

Divisions of the railway were included, but no attempt was made to adjust

these boundaries.



The track mileages in the five areas thus drawn were measurcd on a map of
8 miles : 1 inch provided by BR, and the 60 sites apportioned betwcen the areas
in proportion to the track milcage (Fig. 5).

Location of individual sites was obtained by the use of random numbers (within
the range required) to give co-ordinates of 10 km squares of the national grid.
These were then searched on the appropriate maps of the 1:25000 series for
access points to railway lines closest to the centres of the squares. Where
there was any doubt, the search was conducted in a clockwise dircction from grid
north. If a particular 10 km grid squarc did not mark a railway, adjoining

squarcs taken in clockwise order from the north were scanned in the same manner.

Sites were related to access points, as previous experience had shown that this
was unlikely to produce any observable physical or biological bias. The precise
location of a site was indicated by taking the closest railway quarter mile post
to the access point, providing that it was not part of it, or clearly influenced
by it. The quarter mile post was taken as the beginning of a 100 yds (measured
by pacing because of the physical difficulty of maraging long tapes in over-
grown arcas and around obstructions) plots for detailed recording on both sides

of the track.

Records werc made of the physical characteristics of each site, vegetation and
some zoological observations, using purposc designed proformas (Appendix I).

These data consisted of:

1. General plot descriptions.

2. Four quadrat rccords, taken at the ends of each plot and either side of
the track.

3. Overall species lists for each side of the track.

L, Animal sightings and habitat records for the plot as a whole, and the

immediately surrounding area.

In addition, photographs were taken to provide general and detailed pictures
of the plots. Thesc photographs were regarded primarily as supplementing the

written records, but some of them will be useful for display and other purposes.

The detailed vegetation records were taken from square plots of area 50 rn2 using
a quadrat design advocated by {and indced provided by) Shaw and Bunce. First
described in 1971 and subsequently used by them, by Hill and by others in a
variety of situations, this consis®d of a central post with four strings

radiating diagonally to posts at the corners of the square. Coloured nurkers



at intervals along diagonals marked the corner locations of concentric squares
of 1m2, L m2, 25 m2 and 50 m2. The whole quadrat was located by placing the
centre post at the measurcd centre of the railway verge, with one side of the
square parallel to the track. In some instances, the full extent of the quadrat
took in flat and sloping areas. In other places, the verge was too narrow to
accommodate the whole width of the quadrat, and records were only possible from
parts of it. Normally, however, the quadrat fitted onto the main landforn
(slope or flat).

Once the quadrat was laid out, the procedure was to record all species in the
centre marked 1 ma, and then the additional species occurring in the ‘
successively larger marked squares, recording on the proforma the square (1 m2,
b ma, 25 n° and 50 m2) in which the species was first recorded. At the
completion of this process, the individual species were then scored for their
cetimated cover of the entire quadrat, as a percentage. MNo attempt was made

to reduce the total percentage cover figure for all the species to 100% as the
vegetation was usually highly structured. In 1977 (mainly woody) species that
were rooted outside the quadrats, but overhung them, were recorded as if they
occurred in the quadrat at the first position where their projection was noted.

Climbers and stragglers such as Clematis, Convolvulus and Galium aparine were

treated similarly. However, in 1978, we sholl probably make a distinction
between species rooted in the quadrat, and those outside although overhanging.
Only vascular plants were recorded, but, if there was a significant moss
carpet, the cover value for this under the entry 'mosses' was made. Similarly,

cover values for bare ground and plant litter were recorded.

On some occasions, plants of particular interest werc seen on the approach to

the plot, or at some other location nearby. HNotes on these were made.

Some results of the preliminary asscssments and analyses from these data are

given below with the data from the cutting/embaniment sites.

Cutting/Embankment Sites {(Appendix 3)

a. Description and aim. Associated with the random sites, an equal number of

cutting and embankment sites werc selected, 30 orientatod cast-west, and 30
north-south. In the ideal situation the two formations werc continuous, in the
cxpectation that material from the cutting would have been used in the formation
of the embankment at the time of construction. Neither this ideal nor the

exact orientation east-west or north--south were always possible, but it was

felt that the 60 sites recorded conformed to the spirit of the requirencnt. The



general aim was to test the hypothesis that the aspect and nature of the

contrasting formations would have a significant and detectable influence on

the vegetation.

b. Mcthods. In choosing a method for the selection of these sites, a guiding
principle was that they should be close enough to the randon sites that a pair
should constitute a convenient day's work. As a consequence, a system was
adopted whereby, oncc a random site had been located (see above), the same map
was then searched in a clockwise direction for the first occurrence of a

section of contiguous cutting and embankment orientated in the correct direction.
In the majroity of cases, it was possible to find a suitable site within five
miles, but in some of the flatter areas of Norfolk, the Fens, Holderness and

the Vale of York, this selection was not possible and greater distances were

involved.

It is recognised that this method did not produce a random sample of the total
populations of east-west and north-south oricntated cuttings and embankments

in the Eastern Rcgion of BR. To have undertaken a map search to list the total
populations from which a sample could then have been taken was considered
impracticable. It is contended, however, that the sites were selccted
objectivcly from a wide range of random geographical locations, and that, given
the constraints of our survey, they represented a reasonable sample of the
variation. Necvertheless, the mecthod of selection of these sites is being

re-cxamined with a view to any practical improvements that can be made for

future field seasons.

On arrival at the access point to these sites, a 100 yd long section was chosen
for the recording plots with reference to some available artefact; if a

quarter mile post was'present it was usually chosen. At these sites, only one
pair of quadrats was recorded, one on cach side of the track, for the cutting
and the embankment respectively. The gquadrats were located at the mid-point

of the 100 yd plots and af the measured centre point of the slope. Only
vegetation on the slope was recorded, and any overlap of the quadrat onto

flat arcas at the top or bottom was ignored. Where grassland was represented
on each side of the track, and the first quadrat was in grassland, an adjustment
might be made to the cxact location of the quadrat on the other side if it
‘happened to fall unrepresentatively in the deep shade of an isolated bush, or
the middle of an isolated bramble patch. The quadrat recording procedures werc

the same as for the random sites.



Records of four kinds were made separately for the cuttings and for the
embankments, using the same proformas as for the random sites, with the excecption
of the sitc descriptions themselves, for which a separatc form was used

(Appendix 1).

Overall species lists were made for the sloping areas only, with the separate
addition of any other species of particular interest that might occur in the
general area of the plot. Photographic records were also made to supplement

the written data and descriptions (Appendix 7).

Accumulation of data

Data from a day's work would typically consist of:

a. Random site data Site description
Quadrat records
Animal record form
Species list (onc por side of track)
Photographs

N e

b. Cutting/Embankment site Site description {combined)
Quadrat records (two per formation)
Animal record forms
Species lists (two per formation)
Photographs

o &

to give for the scason:

Random sites 60 site descriptions
240 quadrat records
120 specics lists
cl0 animal record forms

Cutting/Embankment sites 60 site descriptions
240 quadrat rccords
240 specics lists
¢80 animal records (some combined)

The animal habitat and sighting record form was introduced about a third of the
way through the scason to formalise the notetaking that had been used carlier.
Collation and interpretation of the obscrvations are presented below under

'Results of animal recording.

Results of botanical recording
The quadrat data from the random sites, and those from the cutting/embankment

sites have been scparately subjected to Indicator Species Analysis using
programmes developed by Hill and Evans to produce hierarchies of five divisions.

In the casc of the random data, the initial split in the hicrarchy has been to
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separate off two quadrats where there was no data (because there was no
vegetation) from the remainder. The subsequent four divisions have given rise
to 16 final groups. With the cutting/embaniment data, the initial split has
been in effect at the same level as the second division of the random data,

with the result that the five divisions have generated 32 final groups.

The results of the two analyses have been examined in relation to the site
characteristics of the original data, and two dichotomous field keys based on
Evans, Hill & Ward (1977) (A dichotomous key to British submontane vegetation)
have becn constructed using the indicater species for the end groups. As
might be expected, there are some differences between the results of the two
analyses (random sites, and cutting/embankment sites), and the field keys

are not entirely compatible to the extent that particular quadrats do not
necessarily key oﬁt in the same end groups in both keys. To some extent this
is the result of there being 32 end groups in the cutting/embankment data
compared to 16 in the random data; and to some extent to expected differences
in the data sets themselves. Further analyses are now being made to extend
the random data to 32 end groups, and to combine the two sets of data in one
analysis., In the meantime, the dichotomous key based on the random data
(Figure 6) is being used to make further tests of the usefulness of keys to
describe railway vegetation. It seems likely that this usc of a key will be
possible, and that, if 8o, a reproducible method will be available for more

extensive asscssments.

In Figure 6, individual quadrat specics records are examined and compared with
List A. The occurrence of species in List A is then marked off in column 1

as + or - as indicated (species that do not occur in column 1 are ipgnored at
this stage). The pluses and minuscs are totalled and subtracted and the result
entered in the 'T' box at the foot of the colunn. Depending upon whether the
result in equal to or less than O, or more than O, the instructions at the

foot of the key are followed, and the procedure repeated in further columns
until an end group (indicated in roman numerals) is reached. Care should be
taken to include the threshold weightings in columns &, 5, 6, 7, 10, 12, 13 and
15. In column 1, at the first level of the dichotomy, if the score is greater
than O the user is referred to List B, where exactly the same proccdure is
followed. It will be noted that in this key, based on analysis of the RANDOCIH
sites, there are 16 end groups. It is anticipzted that this will be extended
to 32 by means of further analysis (see above) to produce the next level of
the hierarchy. However, this does not necessarily mean that the vegetation

will be divided into this number of groups in the final interpretation. It
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is quite likely that amalgamations will be made of some of the smaller or less

well defined groups.

Broadly end groups I toVIII (List A) represent permanent mixed grasslands, with

quite consistent occurrence of  25% Arrhenatherum elatius, 5% Festuca rubra,

Dactylis glomerata and Poa pratensis., These are generally undisturbed sites,

with little invasion by woody plants. Of the 132 quadrats contributing to these
end groups, 49 were on cutting and 1% on embankment (the remainder were low banks
or flats). End groups IX to XVI (List B) represent disturbed ground and woody

vegetation with consistent occurrence of bramble, nettle and Galium aparine., Of

the 106 quadrats contributing to these end groups,54 were on embankment and 10

on cutting.

Further subdivisions of these two lists bring together quadrats with common
attributes of occurrences in different geographical areas within Bastern Region;
of pH; of geology (chalk/limestone sites versus clays versus sandstones and
alluvia); of moisture; of altitude; of degree of disturbance; of species richness;
of dominance by particular species or of shading by trees. Unfortunately none

of these provide a basis for selection of criteria that can be identified from
existing maps, and whose populations can be measured, for use in a programme

of random stratified sampling.

Whilst procedures such as those described above may be useful in other contexts
for mapping vegetation, there is little prospect of being able to map vegetation
on railway land throughout the UK, except on a detailed scale for discrete sites,
In general, there are discernable gradicnts in the vegetation across most railway
formations that in other situations would be recognised as distinct vegetation
types; and also rapid linear- changes in major vegetation types (fine herb rich
grassland, coarse grassland, bramble and tall herb, scattered scrub, closed
scrub, woodland) along the track associated with chenges in the formation, past
management and recent disturbance. In fact, these changes both along and across
the railway verges arec so rapid that the 50 m2 quadrats frequently represent a
segment of the vegetation gradient and therefore a heterogencous situmtion,
rather than the homogeneous population advocated by Hill. In this way, it will
be seen that railway vegetation can be described as a cemplex variable rosaic,
sonmetimes fine and sometimes coarse, rather than a succession of discrete and

identifiable zones.



Figure 6. Dichotomous key based on RANDOM sites data.
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Figure 6 (cont.)
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Species list B

10

11

12

13

14

15

Column

Threshold
Weighting

Anthr syl

Arrhe ela

Arrhe ela D 5%
Arrhe ¢la > 25%
Arum mac

Bromu ste

Cirsi arv

Convo arv

Crata mon

Crata mon D 5%
Dacty glo

Epilo ang

Epilo ang D 5%
Equis arv

Filip ulm D 5%
Galiu apa

Glech hed

Glech hed 75%
Herac sph

Iris pse

Lamiu alb

Lathy pra

Poa pra s.s.

Poten rep

Prunu spi

Querc rob

Ranun rep

Rosa can s.l.

Rubus fru s.l.

Rubus fru s.1. >5%
Rubus fru s.l. D25%
Salix cap

Salix cap CPH%
Salix cin ocle

Urtic dio D5%
Urtic dio Sa5%
bare ground

bare ground D%
litter

brycphytes

bryophytes >5%

T =

If T{r=0 go to :
If T > O go to :

+ o+ 0

13
10

12
11

XII
XI

15
14

xav
X111




14

Bearing these problems in mind, we are novw running an additional analysis,
using the data from the 4 m2 segrent of the ouadrats, to see if we can detect
homogeneous facies of the vegetation by using the smaller quadrat size. If
this is successful we shall use the & m2 quadrat size for grassland situations
in future. Similarly, we shall use either a 16 m2 or 25 m2 quadrat for coarse
bramble, scrub and woodland types, but in this case we shall record separately
the centre 4 m2 (including separate cover assessment) to ensure comparability
between all quadrats. Thus, the size of quadrat to be used will necessarily
be a compromise, dependent upon the practical necds of the fieldwork programme,
and upon the nature of the vegetation. Results to December 1977 indicate that
the groupings generated so far are recognisable and sensible, and will provide
information about the total variation of plant communities, together with

detailed information about sections or sites of particular interest.

In addition to the quadrat data, the total species list data for the sites
are being processed. It is anticipated that these data will give additional

information about the distribution of species.

Table 1 shows the average number of species for the centre 1 m2 of the nested
20 m2 quadrats, and the average increment for the 4, 25 and 50 m2 segments,

for the random,cutting and embanikment sites.

Table 1 Average numbers of species in successive segments of the 50 m2

nested quadrats

Site 1m Lom 25 m 50 m Whole
Randonm 7 L v/ L 22
Cutting 10 5 7 b 25
Embanlment 6 3 6 L 19

The table indicates a greater total number of species occurring per unit arca
on cuttings than cmbankmenis, with the random sites (a high proportion of

which were on the flat or low banks) occupying an intermediate position. The
variability of the vegetation in general is indicated by the incrcase in numbers
of species with increcasing size of quadrat, and is demonstrated in the graph

(Fig 7) by the upward trcnd of the species/log area curves.

Table 2 compares the average total number of species per quadrat for the

different aspects of the cuttings and embankments.
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Table 2 Average total species per 50 m2 quadrat on different aspects of

cuttings and embankments

Morth South East ' West
Cuttings 2l 25 27 27
Embankments 16 19 20 20

The table indicates a 20-30% decrcase in species on embankments for all aspects
compared to cuttings, with north facing cutting or embankment slopes supporting

fewer species than the other aspects.

Results of animal recording

This section is frecly based on a report written by Mr. A.R. lLaws of UWIST,

Cardiff who assisted with the survey in 1977 as part of his industrial training.

A Mcthods. An example is given at Appendix 1 of the proforma used to record
sightings of animals, and for the description of animal habitats at random,
cutting and embankment sites., The proforma was introduced at the beginning of
June 1977, and was completed for %8 random sites, two combined cutting/
embankment sites and for %7 individual cuttings and embankments. In all 114
sites were recorded this way, whilst information in note form for sites

visited before the introduction of the proforma exists for a further 42, making

156 records in all.

The time spent at each site varied, but was generally onc to two hours. This
time restricted the number of species scen but allowed time for assessments
of the sites to be made, taking into account habitat types, neighbouring land
use, traffic disturbance, together with latitude and time of year of the
visit. The weather and timec of day influenced the number of sightings,
especially of insect species. In general the arca south of the Humber was
surveyed in the period May-Junc, while the area north of the Humber was
worked in the period July-August. However, none of the species of aniials

encountered were notable for any restriction of their distribution within

the Eastern Region.

b. Obscrvations. Railway land was found to provide a widc range of habitat

types, as noted previously, and it became apparent that the major habitat types,
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usually associated with the differcnt land forms, supported different animal
comtunities. The importance of the various habitats to birds, insects and

other animals is discusscd below,

c. Birds. A complete list of birds secn, or reported, on British Rail land
in the Eastern Region is given in Toble 3. Additional species seen on
neighbouring land but probably using the railway werc alse recorded. It will
be seen that the most frequently recorded railway species were whitethroat,
blackbird, goldfinch and linnet. The presence of the first two, which were
both found to nest on the railway land, was probably a reflectior of the
increase of scrub on the banks and cuttings. Goldfinches and linnets on the

other hand used the railway mainly as a feeding area, attracted by the large

numbers of secd bearing plants such as thistles (Cirsium spp.), knapweeds

(Centaurea spp.) and the mouse-cared chickweeds (Cerastium spp.).

Table 3. Birds seen or reported on railway land in the Eastern Region of

British Rail.

Common name

Scientific name

No. of sightings

Blackbird Turdus merula . 46 N
Blackcap Sylvia atricapilla 4
Bullfinch Pyrrhula pyrrhula 9N
Bunting - Corn Emberiza calandra 1
Reed E. schoeniclus 23 N
Chaffinch Fringilla coelebs 11
Chiffchaff Phylloscopus collybita b
Coot rulica atra 1IN
Crow - Carrion Corvus corone corone 8 N
Cuckoo Cuculus canorus 3
Dove - Collared Streptopelia decazocto 3
Rock Columba livia 1
Stock C. oenas 1N
Turtle Steptopelia turtur 5
Dunnock Prunella modularis 24 N
Flycatcher - Spotted Muscicapa striata 2
Goldfinch Carduelis carduelis 51
Grebe - Gt Crested Podiceps cristatus 1
Greenfinch Carduelis chloris 6
Gull -~ Herring Iarus argentatus 1
Jackdaw ‘ Corvus monedula 1
Jay Garrulus glandarius 6
Kestrel Falco tinnunculus
Magpie Pica pica 7
Mallard Anas platyrhynchos 3N
Martin - Sand Riparia riparia 1
House Delichon urbica Numerous N
Moorhen Gallinula chloropus 3N
Nuthatch Sitta europaca 1
Partridge - Grey Perdix perdix 1
Red--legged Alectoris rufa 2N
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Pheasant Phasianus colchicus 9N
Pigeon - Wood Columba palumbus 12 N
Pipit - Meadow Anthus pratensis 2
Redpoll Acanthis flarmmea 12
Robin Erithacus rubecula 13
Rook Corvus frugilegus 1N
Skylark Alauda arvensis 10 N
Sparrow - House Passer domesticus 0N
Tree P. montanus 2
Starling Sturnus vulgaris 1
Swallow Hirundo rustica Numerous N
Swift iApus apus Numerous N
Thrush - Mistle Turdus viscivorus 3
Song T. philomelos 14 N
Titmouse - Blue Parus caerulecus 21 N
Coal P. ater 2
Great P. major 8 N
Longtailed Aegithalos caudatus 1
Willow Parus montanus 2
Twite Acanthis flavirostris 1
Wagtail - Pied Motacilla alba yarrelli 9 N
White M. alba alba 1
Warbler - Garden Sylvia borin 1
Sedge Acrocephalus schocnobaenus 7
Willow Phylloscopus trochilus 22 N
Whitethroat Sylvia communis 50 N
Lesscr S. curruca b
Woodpecker - Green Picus viridis . 1
Wren Troglodytes troglodytes 18 N
Yellowhammer Emberiza citrinella S0
Linnet Acanthis cannabina L
Kingfisher Alcedo atthis Report

Additions seen on neighbouring land:.

Goldcrest Regulus regulus
Nightingale Luscinia megarhynchos
Tufted duck Aythya fuligule
Wheatear Qenanthe ocnanthe

(N = evidence of nesting on railway land)

The distribution of thesc and other bird species, and

an assecssment of the

importance of the various habitats to birdlife may be further examined by

broadly dividing the sites into (i) Flat verges, (ii) Cuttings, (iii)

Embankments and (iv) Specialiscd Habitats, e.g. woodland, borrow pits and

industrial land.

i. Flat verges. Thirty-four (68%) of the fifty random sites for which
information was available were classified as flat, i.e. without major earth
formations, but including minor banks and ditches. This high proportion

reflected the large arca of agricultural lowland in the Eastern Region,
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especially in the southern arcas. The most frequent vegetation type was a

rough Arrhenatherum elatius grassland with coarse herbs such as Heracleum

sphondylium and Anthriscus sylvestris, and scattered low scrub. These open

verges supported little bird life, especially where more attractive habitats
in the form of spinneys and hedgerows existed in the surrounding countryside.
Yellowhammer, reedbunting, skylark and meadow pipit were typical, whilst
whitethroats were to be found where scrub existed. However, in the more
intensively cultivated regions where many hedgerows had been removed, the
railway verges were of some importance as nesting habitat for game birds

and other species. Ncsts of pheasant, mallard, skylark and reedbunting were
all found in such areas, while the large number of casualties on the track
and the presence of dusting places suggested that railway land provided

attractive liviné areas for pheasants and partridges.

Narrow open verges, usually in the form of a minor embankment , were a
particular feature of railways passing through agricultural fenland in
Cambridgeshire and Lincolnshire, and in similar country south of the Humber,
The species mentioned above were usually present witih the notable addition
of sedge warblers, common in the dykes on either side of the line. However
some of the fenland sites visited proved to be of great ornithological
significance, The site near Leake, Lincolnshire, was notable for the
presence of the remnants of a hawthorn boundary hedge on either side of the
line. This hedge provided exccllent shelter, fceding and nesting habitat
not available in the surrounding open land. Eleven species of birds were
recorded including great--tit, dunnock and a nesting song thrush, none of
which are usually associated with fen land. .Similarly, a site visited on
the Goole-Thorne line in the Humber lowlands was characterised by a line of

crack willow (Salix fragilis) growing along the railway bank, providing a

- dominant feature in an otherwisc treeless landscape. The railway line

acted as a focal point for bird life, which included willow-tit, tree

sparrow, wren and blue-tit,

ii., Cuttings. The presence of a cutting usually meant a comparatively
large area of land with characteristic grassland vegetation, often herb
rich, and with varying amounts of scrub. This often predominately open
hapitat, provided little cover, although it might be of value as a feeding
area for birds from neighbouring habitats. Thus, ant hills were found to
be comoon on many of the slopes, providing food for grecn woodpeckers and
young game birds. Cutting slopes with a herb rich flora, especially where

burning or rabbit grazing had resulted in communities including Plantago
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lanceolata, Cerastium spp. and Hieracium spp., were seen to be frequented

by seed-eating goldfinches and linnets.

However, the number and species of birds present at cutting sites was seen
to depend to a large extent on the amount and type of scrub present., For
instance, at one site, scattered low hawthorn supported yellowhammers and
whitethroats. At another site, taller and denser ash and sallow on the
lower slopes of a tunnel cutting was frequented by tlue--tits, great-tits,
willow warbler and wren, although it was probably being mainly used as a

feeding area by birds from neighbouring woodland.

Some cuttings were seen to provide exccllent all-round bird habitats. A
site on the Wymondham-East Dereham line in Norfolk, was notable for its
variatior in vegetation types. Tall ash scrub on the south bank provided a
foraging area for insectivorous birds, whilst the north bank with lower
hawthorn scrub with bramble, and open areas, provided suitable nesting
habitat, The neighbouring woodland and hecath areas contributed to the bird
1ife on the railway, while the infrequently used track was little disturbed.
The presence of blue-tit, great-tit and pied wagtail nests, all within 10 m
of one another under the road bridge over the railwdy, reinforced the

assessment of the site as good bird habitat.

iii. Embankments. Disturbance by the tipping of ballast cleanings meant
that very few embankments supported grassland vegetation, and the slopes in
many cases were dircctly colonised by woody bramble and scrub. Low bramble
provided foraging arcas for insect and fruit eating birds, but it was the
embankment sites with dense scrub that were found to provide the most
favourable living, feeding and nesting habitat for birds on railway land.
The commonest scrub types were hawthorn, blackthorn and ash, supporting
bird populations which typically included blackbird, songthrush, dunnock,
vlue-tit, whitethroat and woodpigeon. Wherc the secrub was less dense,
thistles (Cirsium spp.) and Sonchus spp.), and ragworts (Senecio spp.), were
common on the disturbed ground, their secds atiracting partiecs of

goldfinches and linnets.

iv. Speccialised Habitats. In addition to the habitats associated with the

railway formations, the following specialised habitats were also found on

BR land.
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a) Woodland., Where the railway was built through old established
woodland, BR land contributed little to the surrounding habitat. However,
the cutting of woody vegetation to prevent encroachment onto the line
often produced a 'woodland ride' effect with shorter scrub type
vegetation, attracting woodland warblers such as blackcap and garden

warbler.

Where the railway ran through planted coniferous forest it was found,
nevertheless, that deciduous trees predominated next to the line.

They were probably planted originally to reduce the fire risk to the
highly inflammable conifers, and also to reducc the danger of these
shallow rooted trees falling on to the line., At the site where the
line passes through Nova Scotia Forestry Plantation, north of Market
Rasen, Lincolnshire, the cutting slopes and the land either side were
dominated by oak, ash and sallow, with a noticeable increase in birdlife
compared with the surrounding conifer forest; blue-tit, coal-tit, wren,
willow warbler, bullfinch and blackbird were all observed in the
deciduous trees. At another site, where the Thetford -Branden line
passed through Thetford Forest, Norfolk, the land surrounding the
railway was characterised by young coniferous and deciduous growth
with open turf areas, producing an attractive open-clearing habitat

in dense forestry. Green Voodpeckers, mixed parties of blue-tits,

coal tits and longtailed tits, and goldcrests were all active in this

ared.

b) Borrow pits. Borrow pits were created by the digging of clay for

the building of embankments and other earthworks during the construction
of the railways. They generally occurred near the line, and many are
still owned by BR, providing areas of often unpolluted open water,
invaded to a greater or lesser extent by vegetation; most typically

by reed beds and sallow carrs.

An outstanding example was recorded at the random sitc at Balderton

on the Newark-Grantham line in Lincolnshire. This site extended to about
3 acres, with two large borrow pits, one on either side of the line,
surrounded by sallow and birch scrub and woodland, providing prime bird
and animal habitat on the edge of an urban area. In the course of one
and a half hours, 18 species of birds were recorded, the highest number

for any single site, with many nests and young birds being present. The
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open water provided our only records for BR land of great crested grebe,
coot and moorhen, together with suitable habitat for herons and

kingfisher.

¢} Stations. Other large areas of 'naturalised' land were associated
with stations which had either declined in importance, or hod been closed.
The disused station at Louth, Lincolnshire provided diverse habitats
including herb rich grassland, derelict buildings and track, and scrub.
Such arcas often provide important feeding and nesting sites for wildlife

in towns and cities.

d) Industrial land. During the course of the survey, a visit was made

to Immingham Docks, an important Humberside railhcad with an extensive
network of railways and sidings. Areas between the sidings were found

to contain habitats of reedbed and scrub, providing cover for lesser
whitethroat, scdge warbler and wren within the surrounding oil refineries
and chemical works. The large areas of waste land were colonised by

Oxford ragwort (Senecio squalidus) and other coarse secd bearing plants,

and small flocks of goldfinches and linnets were seen feeding on their
seeds. A kestrel was seen hunting the area, while the railway signal

boxes supported large nesting colonies of house martins.

e) Railway structures and buildings. It was interesting to note the

use birds made of the various structures and buildings present on
railway land. Yellowhammers, whitethroats and willow warblers werc all
seen to use the telegraph wires as song perches, while swallows and
house martins, frequently seen havking along the railway for insects,

also used the wires as resting perches,

The numerous derelict railway buildings were used as nesting sites.
Almost everj 'platelayers hut' visited containecd at least onc swallow's
nest; the group of three huts at the automatic crossing where the
Sleaford -Grantham line crossed tha A153 at Wilsford supporting no fewer
than six nests., The house martin colonies on the signal boxes at
Immingham Docks have alrcady been mentioned, and swifts were seen
entering holes under the eves of the Station Master's house at North
Ferriby, Humberside. At Louth station, house-sparrows were nesting

in an old signal gantry.
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Bridges alsoprovided nesting sites. The nests of blue-tit, great-tit,
pied wagtail and stock dove were all found under railway bridges, while

a wren's nest was found in ivy growing on a bridge buttress.

The main cast coast line at a site just south of Berwick-on-Tweed was
found to be used as a feeding area for herring gulls and carrion crows,
that were scavenging from a neighbouring refuse tip. Scveral observations
were made of woodpigeons and turtledoves collecting grit from the 'cess'

by railway lines.

v. Influence of railway on neighbouring land. Numerous examples were found

of spinncys and shelterbelts that had been planted in offcuts of land
resulting from the construction of the railway. These arcas often occurrcd
betwcen the railway and roads, and provided suitable habitat for nightingales,
spotted flycatchers and other woodland birds. In some instances, the railway
was seen to have isolated an arca of wildlife habitat from other disturbance.
For example, the saltmarshes on the south of the Stour Estuary ncar Parkeston
in Essex, an ornithological SSSI notable for its wintering duck and wader

populations, was bounded on the landward side by the railway line, preventing

' easy public access to the marshes;

d. Insects. Due to their comparative casc of identification, butterflies
(Lepidoptera, sub-order Rhopalocera) werc uscd as indicators to assess the
importance of a site to inscct life. However, as would be cxpected, the

numbers and species of butterflies varied considerably with the prevailing

weather and the time of the season, making the asscsement of some sites

difficult,

Table 4 shows the specics of butterfly scen, together with the number of
sightings each month. It is relcvant to note that the food plants of the
larvae of many of the species whose adults were common to railway lines,
such as small skipper, meadow brown and gatckeeper, were grasses which also

commonly occurred on railway verges, e.g. Aira spp., Holcus spp. and Poa spp.

It was apparent that the herb rich grasslands of the cutting slopes provided
the most favourable habitat for butterflies and insect life in general. In
addition to their rich flora, cuttings provided a sheltered environment,
often acting as 'sun traps'. Some of the best insect sites werce the cutting

slopes of the main east coast linc. At Paxton Hill, just north of St. Neots,



MOTHS : - (Heterocera)

Burnet, six spot
Cinnabar

Emperoxr moth
Garden tiger moth
Plume moth

Zygaena filipendulae
Callimorpha jacobaeae
Saturnia pavonia
Arctia caja
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Table 4, Lepidoptcra identified on railway land in the Eastern Region of ER.
Common name Scientific name May June July Aug Total
BUTTERFLIES:- (Rhopalocera)

Brimstonc Gonepteryx rhamni 2 - 2 S
Comzon blue Polyommatus icarus - 1 5 - 6
Gatekecper Pyronria tithorus - 1 - 11 12
Holly blue Celastrina argiolus 1 - - - 1
lLarge white Pieris brassicae 1 10 11 19 41
Mcadow brown Manicla jurtina - - 12 11 23
Orange tip Anthocharis cardamincs 8 2 - 16
Paintcd lady Vanessa cardui - - 1 - 1
Peacock Inachis io 1 - - 2 3
Ringlet Aphantopus hyperantus - - 3 8 11
Small copper Lycacna phlacas 4 1 - 2 ?
Small heath Coenonympha pamphilus - 2 4 1 ?
Small skipper Thymelicus sylvestris - 3 3 8 14
Small tortoiscshell Aglais urticae 3 2 ) 19 27
Small white Pieris rapae 1 1 - 5 ?
Wall Lasiommata megera 1 1 - - 2

Pterophorus protadactylus

Silver Y moth Plusia gamma

the herb rich Arrhcnatherum clatius/Festuca rubra/Brachypodium sylvaticum sward
attracted peacock butterfly, small tortoiseshell, gatekecper, large white,

brimstone, small whitec, ringlet, small skipper and small copper as well as

the six spot burnet moth. In addition, bees were abundant, while a dragonfly,

jdentificd as Aeshna grandis, was scen hawking insects along the bank.

Stands of thistles (Cirsium vulgarc and C. arvense) and hard heads (Centaurea

nisza) growing on embankments were also frequented by butterflies, with small
tortoiseshell being especially attracted to the thistle flowers. The painted

lady butterfly was seen on a bramble covered embankment in Yorkshire.

Moths, especially members of the Microlepidoptera, were often flushed from
the grass railway verges. Those that were identified are given in Table b4,
The six spot burnet, a day flying moth, was particularly common, while the
caterpillars of the cinnabar moth were seen later in the scason on ragwort,

an abundant railway plant.
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Other species of insect identified included a leaf-cutter bee (Megachile

centuricularis) taking leaves into a holec in a wood on a disused station, and

2 nest of the buff-tailed bee (Bombus terrestris) at the base of a cutting

slope. Anthills, crickets and grasshoppers were common on the cutting slopes,

while numerous forms of aquatic insect life were found in railway ditches.

¢. Other Animals. A full list is given in Table 5.

Table 5. Animals observed on railway land in the Eastern Region of ER.

Badger Meles meles (disused sctt)
Bank vole Clethrionomys glarolis

Fox Vulpes vulpes (¢)
Grey squirrel Sciurus caroclinensis

Hare - brown Lepus europacus (c)
Hedgehog Erinaccus europaeus (c)
Mole Talpa europaea (c)
Rabbit Oryctolagus cuniculus (¢)
Rat Rattus norvegicus

Stoat Mustcla erminea (c)
Weasel M. nivalis

Frog - common Rana temporaria

Lizard - common ILaocerta vivipara

Toad Bufo bufo

{ (c) = casualty )

Rabbits occurred at 45% of the sites visited and were the most common
vertebrate (except birds) on railway land, colonising both open grassland
of the cuttings.,and the bramblc and scrub of the embankments. However, it
was noticeable that burrowing activity was greatly restricted by the
presence of thick spread ballast stone. 1In the cuttings, the rabbits
grazed the grass slopes, but, on the scrub covered embankments, the main
feeding areas werc on ncighbouring land, where many examples of scrious
damage to arable crops adjoining the railway were seen. Where scrub had
been cut; it was usually in aid of rabbit clearance activitics, The large
rabbit population attracted predators, and stoats were frequently scen
hunting along the lines. Foxes were less obvious, with only two sightings,

of which one was a corpse.

It was intercsting that there werc so few sightings of small mammals such
as voles and mice, although their runs were often seen. It was noticeable,
however, that kestrels did not seem to hunt the railway banks as intensively

as they do roadside verges.
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At Benhall, in Suffolk, molc workings were found actually in the cess as

well as on the banks.

The only sign of badgers on railway land was a disused sett in a series of

deep ditches at the base of a wooded cutting at Hessle near Hull.

Frogs werc found to breed in the ditches on railway land, while toads and

common lizards were occasionally scen.

§f. Casualties. The mammal and bird casualties found on the track are given

in Tables 5 and 6 respectively.

Table 6. Species of birds found dead by railway lines.

Blackbird Turdus merula
Carrion crow Corvus corore corone
Cuckoo Cuculus canorus
Guilliemot Uria aalge
Gull - blackhecaded Larus ridibundus
—‘-H{3y Garrulus glandarius
lapwing Vanellus vanellus
Pheasant Phasianus colchicus
Swallow Hirundo rustica

\

It may be noted that the birds included specics not otherwise rccorded on
railway land, such as black-headed gull and lapwing. Presumably these were
struck when flying across the line. Perhaps the most difficult to explain
was the guilliemot found on the track at Bridlington.

All the hedgehogs recorded on railway land were cagualties, although these
did not appear to be as common as on roads, perhaps because rail traffic
was less frequent. Carrion crow and magpies were often seen feeding on

casualties, especially the many rabbits that had been struck by passing

trains.

g. Conclusions. The results of subjective assessments of the sites for their

comparative importance for animals are summarised in Table 7.

Fifty seven per cent (a + b) of the 156 sites were assessed as having some
zoological importance, with 32 per cent (a) being of ornithological
importance compared with 25 per cent (b) being important for insects. The

figures reflect the large areas of scrub present on the railways providing

suitable bird habitats.
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Table 7., Comparative importance of railway sités as animal habitats.

Bird Insect Bird/Inscct Zoological
No of . . . interest
Land form N habitat habitat habitat .
sites (Bird + Insect)
(a) (b) (c)
a+ b
percent percent
CUTTING/EMBANKMENT SITES
Cuttings 53 25 L2 6 67
Embankments 53 0 15 L Ls
RANDOM SITES
Cuttings 7 29 L3 29 72
Embankments 9 %6 11 11 ‘ 67
Flat Zh 2h 15 9 39
TOTAL SITES 156 32 25 i 6 57

For both the random and the. cutting/embankment sites, the cuttings, with their
variety of habitats from open grassland to dense scrub and woodland, had the
greatest proportion of sites of zoological interest. The data support the
observations that the embankment slopes provided the most suitable bird
habitat, while the cutting slopes werc of greater importance to insect life.
The differences botwecen the figures for the cutting/cmbankment sites, and
those for the cuttings and cmbankments of the random sites is probably due to
the small sample in the laotter, although the general trends discussed above

arc still shown.

The small percentage of sites notable for both birds and insects shows that
dual purposc habitat was found to be generally rare on railway land in the
Eastern Region. It was noticeable that the four really outstanding sites
for birds, mmuaials and insects were all large areas supporting diverse
habitat types. These sites were Clarborough Tunncl Entrance on the
Gainsborough-East Retford line (Lincolnshire), Louth Station {Lincolnshire);
the terraced cutting slopes on the Newcastle-Carlisle line cast of Hexham

(Northumberland), and the borrow pits at Balderton in Iincolnshirec.



28

SITES OF BIOLOGICAL INTEREST

Aim
The aim of this work is to build up a dossier on sites of bioclogical interest,
with asscasments of their importance, of procedures required for their

protection, and of measures for their management .

Methods

The work has been conceived partly as a desk exercise to open files with basic
information about sites upon which information has been reccived from one
source or another. These files are intended to take the form shown in Appendix
5. It is not anticipated that all the sites will be visited as a part of this
contract, but that preference should be given to sites indicated by NCC as
being of particular concern. The files would constitute the basis of NCC's

data bank on sites of conscrvation interest on railway land.

In 1977, about 80 sites of potential biological interest were listed: the
majority were obtained from records in County and Local Floras, with a smaller
number submitted by NCC Regional Officers, usually as being adjacent to, or

part of, SSSIs. "Regional Officers indicated two other sites in 1977 in which
they were particularly interested; a further site in Cambridgeshire was reported
by Mrs G, Crompton from her records of sites of rare species; other areas were
suggested by railway staff. During the course of the scason speculative

visits were made to sections of track that 'locoked good'. In addition a number
of the sites from the resource survey rated recognition, and, where appropriate,

files were opened.

The preliminary list of sites for the Eastern Region of BR is given in

Appendix 4. 55 of these sites were visited and a proportion of them werec found
to be without any special interest, whilst at others the particular feature of
interest was not seen. This lack of interest occurred particularly with some
of the sites for the County Fleorz records, where the oxact location of the

record was comctimes (deliberately) vague.

A problem with récording ill-defined sites of this sort is that a
disproportionate amount of time can be spent recording features that are not
of any particular interest. Nevertheless, it secms important that a basic
description of these sites should be made, with notes about the available

habitats as a basis for future visits.
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In addition to the specific sites, we were also told of scveral sections of
line passing through particular parts of the country, about which NCC staff
thought that it would be interesting to have more information. We were not
able in 1977 to make extensive surveys of failway lines, but the possibilities

and logistics of doing so in the future arc discussed below.
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DISCUSSICON

The Naturc Conservation Review

This review has becn published since our first Interim Report. In the chapter
on Artificial Ecosystems the section on railways was first drafted by one of
us (JMW). It is of interest to see how the subjective impressions of 1971

compare with subsequent experience of two years fieldwork.,

In the first instance it is likely thet the area of railway land quoted in the
Review as 24,000 ha is an underestimate. Calculations from field measurements
and other data in 1976 suggested a figure of 74,925 ha (30,170--118,865 ha)
exclusive of the track. Measurements of the 60 random sites in 1977 gave an
average cross-section of the verges (exclusive of the track) in Eastern Region
as 20.5 m. Applied to the 11,300 miles (18,200 km) of track still existing
throughout the country this produces a revised figure of 37,300 ha, still
within the 1977 range, but half the mean then calculated; although still 50%
more than the figure calculated for the NCR. It will be of interest, in due
course, to see how rcpresentative Eastern Region is of the rest of the

network, and what further revisions up or down will have to be made.

Secondly, it is now clear that railway land has been oxtensively disturbed
since the lines were originally constructed, either by earthworks to widen

or strengthen the formations, by drainage, or by tipping. The East Coast

Main line {(King's Cross to Edinburgh), for instance, has been considerably
reconstructed with many sections being widened from two to four track, some

as recently as the late 1950s, and cven more recently in connection with works
to bring the track up to the standard required for the high speed train (HST).
Reconstruction of local and branch lines is less likely, but the tipping of
rubble and waste materials, cinders and used ballast on embankments is almost
universal, with severe effects over at least five metres from the track. In
some instances, ballast has also becen deposited over the lower parts of cutting
slopes. For both cuttings and embankments, lack of management for 15 years or
more has contributed to the problems; in the days of hand or machine mowing
the ground was kept clear for easc of work, but there is now a gradual build--
up of discarded concrete, wood and wire., lack of management has itself had
cffects that were not visualised when the Review was being drafted, so that
there arc not the extensive areas of cut or burned, but otherwise undisturbed,
grassland that would have been the case up to the mid--1960s. Nevertheless,

areas of herb rich grassland are still widely distributed, mostly on
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cuttings, and the contribution of cuttings and embankments to a widc range of
wildlife habitats, as mentiored in the Review, is still an important aspect

of railway land.

It is of further interest to comparc habitats and the vegetation of railway
land with roadsides. In general, cuttings and embankments are not found on
general-purpose roads, the sunken roads of the southwest and of some other
areas having arisen as a result of erosion over long periods of time.
Embankments are only very exceptionally found. With the newer highways
constructed since the war (and especially the motorways), cuttings and
embankments have becen made, but the development of -these features is still
very recent and they bear only a general comparison with railway land. It
is unlikely that thc grasslands that develop on thesc roadsides will
necessarily do so in the same way as on the railways of the past, owing to
differences in management {particularly burning), and lack of tipping and
other sorts of disturbance that have been described above. However, with
the current lack of management of roadsides, it is likely that the gradual
encroachment of roadside verges by scrub and bramble will parallel the
similar developments of woody growth on the railway, for the same reason,

over a longer period of time.

The point of difference then betwcen the NCR and thc observations in the

field lies in the assumed extent of stable, undisturbed habitats, which
appear to be more resfrictcd, at least in the Bastern Region than had been
thought. Nevertheless, the general cmphasis in the Review upon the importance

of railway land for wildlife remains amply justificd.

Management

As noted in our previous report there has been a general policy of no
management of railway land over approximately the last 15 years. The only
signs of management that we saw in 1977 were small local areas of burning,
possibly accidental, and some scrub clearance, with or without chemical
stump treatment, and with or without clearance of cut material. There was

no evidence of grass cutting, nor of bramble/briar control.

~ In November 1977, JMW with D.A. Wells (NCC) attended a BR Civil Engineers

meeting at Watford, convened to discuss the increasingly urgent problems of

vegetation on BR land. Three main areas of concern were voiced:
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a. Encroachment of vegetation into the cess and permanent way, causing
safety and engineering probléms.

b. Dangers of fire.

Ca Pest control, both in a spirit of good neighbourliness (BR nceds
friendly relations asAit depends on neighbouring landowners for access

to the linc in many parts of the country), and in reclation to the

Pests Acts.

A variety of hand and mechanical methods of control were described. However,
most of the discussions revolved around the extension of the use of herbicides.
This possibility has been foreseen by us both individually and severally for
come time, and was a prime reason for the placing of this NCC/ITE contract.

IN RESPECT OF THIS DEVELOPMENT THE IDENTIFICATION, NOTIFICATION, AND
TELIMITING OF AREAS OF BIOLOGICAL INTEREST BECOMES MORE URGENT .

It scems likely that the spray trains (sce first Interim Report) will now
apply selective herbicides up to 8 ft from the cess to control woody growth
(bramble, briar and scrub) for engineering and safety rcasons. This work
would be done at the samec time as the spraying of the track, and, except for
the cost of the materials and the additional water requirea, it would not
pose any application problems. The swathe to be trcated would be confined

to 8 ft in order to prevent any danger of drift or damage to neighbouring
land, for which the contractors/British Rail might be liable. As practically
the whole BR track network is covered by the spray trains, the potential for
spraying the banks at thc same time is very considerable. In addition, other
arcas might be spraycd by hand held equipment, cither by direct labour, or by

contract.

It is probable that 2,4,5-T alone or in combination will be most widely used.
Howcver, therc arc other chemicals available for this work, We have becen
asked by BR to observe the effects in trials of a recently introduced
compound (ammonium ¢thyl carbomylphosphonate, trade name KRENITE, DuPont Ltd)
which has shown some interesting properties for the chemiéal 'pruning' of

woody growth.

It will be of interest to see what replaces woody growth on the highly
disturbed and tipped-upon arcas on embankments. They are unlikely to support
stable grass herb communitics, and it scems probable that ruderal species
will persist.so far as they can tolcrate ouy chemicals applicd for scrud

control.



33

Sites of biological interest

The need for the identification of these sitcs has been noted above in
connection with the possible extended use of herbicides. The restriction

of the sprayed area to an 8 ft band will minimise effccts on the majority

of sites where an extensive area of land is involved. Nevertheless, a number
of Flora sites occur on relatively narrow sections of verge, and some of
these may be at risk. It should also be noted that the favoured habitat of
many annuals is the cess and disturbed area immediately adjoining. Although
these annuals arc quite common at the present time, and have not been noted
for protection, an increase in the sprayed area in the early spring and

summer might have considerable effects on their populations.

In building up a dossier of sites (which would be arranged by NCC Regions),

it might also be useful to compile a data bank on the lines of the data bank

currently being built up for roadside verges. This could almost certainly

be done using the programme being developed for the roadside data, and would
provide a means of rapidly assessing information. Indications are that we
should contribute something in the order of 500 railway sites in the first

instance,

Extensive surveys

Qur existing programme concentrates firstly on the resources survey, which is
necessary for providing a base line description of the extent and variation

of the railway habitats, and for evaluating the,comparativé importance of
different areas. It concentrates secondly on cataloguing sites of biological
importance from information received. We have only had limited opportunitiecs
for 'discovering' new sites, although a number have been visited speculatively.
It is undeniable that there arc a great number of sitecs still to be
discovered, but resources are limited and the rate of discovery by the
interestcd public is restricted because of the difficulty of access to

railway land (on roadsides, a high proportion of the notified sites have

been discovered by local naturalists). A way is needed by which the results
of the experience of our resources survey c¢an be used to design more extensive

surveys to locate new sites of importance.

One approach would be by observation from trains. This rnethod would seem
particularly valid as we have received from NCC Regional staff a number of
suggestions about railway lines (as opposed to specific localities) of

apparent interest {c.g. the line between Brentwood and Colchester in NCC
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Tast Anglian region). Survpys of lengths of line might be done by walking
the line, depending on the distances involved, by spot observations from
bridges and access points, or, as is being suggested, fror the cab or brake

van ofa train. The latter should produce continuous data economically.

One diffizulty lies in finding trains that travel slowly enough {about

25 mph) for meaningful observations and records to be made, The observations
themselves could be recorded on tape, and supplemented by photographs, in
conjunction with & carefully prepared map appreciation. Several journeys
over a particular stretch of line would be required for a satisfactory
account, but it should be possible to do a number of journeys in a single
day. The interpretation of the data would require careful thought, but
experience from the resource survey would help, particularly with recognition
of associations and facice of the vegetation. It is to be cmphasised that

photographic records cannot be taken as an end in themselves.

These are all problems that can be resolved, and we hope to make some

preliminary surveys of this sort during the term of the contract.

Urban areas

Phere is a considerable acreage of railway land within urban boundaries.
Much of it is derelict or disturbed, and accumulations of hard litter make
management difficult. Nevertheless, habitats on railway property may be
unique in the urban environment, either becausc they arc not represchnted
elsewhere, or, even iflthey are (in gardens for instance), the lack of human
presence makes them more acceptable, especially to animals. There are
stretches of urban line that do supﬁort well established vegetation, and
there arc sites of biological importance; not all the arcas are degraded.
Indeed, railways have been described as ‘green corridors' into the city
centres. In addition to these features, there are the irregular occurrences
of adventive and alicn species of plants around goods handling depots and

similar places, which are of continuing intercst.

However, as noted above, we have, by agreement, excluded urban areas from
our resource survey for the reasons given. This exclusion is not intended

as a value judgement on the importance of railway land within urban areas.
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1977 results

Lists of sites, and descriptions of some of the preliminary results of the
Indicator Species Analysis, are given in the body of the report and in the
Appendices. Many of our general conclusions are discussed there, or have

emerged in earlier parts of this discussion.

It is apparent that thc major hierarchical split in the analysis of both the
random and the cutting/embankment data,divides the grassland communities from
unstable communitics on disturbed ground and woody communities. It is
reassuring that this division should occur at this level, and enables a
rigorous interpretation of subjective observations that werc made during the
course of the field work. In terms of ground features the split represents

a general division of cuttings and flat arcas from embaniments.

Becausc of the over-riding influence of disturbance, it is cvident that
recognisable soil characteristics are not useful criteria for interpreting
or predicting vegetation. We shall now look for correlations with geology,
altitude, pH and geographical location, and also for any long term residual

effects of past management.

One of the dangers of an extended survey in time and space is that blas may
appear because of the seasonality of some of the plants. In 1977, this bias
does not seem to have been a problem; indicator species at the different
Jevels of the hierarchy are those that would be easily recognisable at any

time of the year.

Records were made of observations of living and dead animals (mostly birds),
and of asscssments of animal habitats. In urban areas, and in areas of
intensive agriculture, it was concluded that railway land of almost any
kind provided refugia and alternative habitats for animals of all sorts.
In general, the gradual succession towards bramble, scrub and woodland in
rural arcas on cmbankments and elsewhere was favouring birds, although a
wide range of insects would bencfit from flowering bramble and briar, and
from associated nettles and coarse herbs. However, the more diverse
vegetation types found on cuttings, comctimes representing most stages of
succession from bare ground, closed turf, densc + herb rich grassland,
scrub and finally trees, produced the highest proportion of. sitcs of
zoological interest. Grassland facies were of particular importance to

ground insccts and small memmals. However, the diversity of habitats needed
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to provide a locus for viable animal populations was only found where BR
land occupied an extensive area, such as at borrow pits, disused stations,
or in large cuttings. Generally, the railway complemented habitats and
feeding areas prescnt in the surrounding countryside, although, in the more
intensively farmed areas often providing features of an animal's overall

requirements that were otherwisc missing.
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PROGRAMME FOR FIELD SEASON 1978

It has been agreced, that a similar programme of work to that carried out in
1977 should be undertaken in the Southern and Wcstern Regions of BR. This
proposal has been discussed with BR, and preliminary contacts have becn made
with BR Regional staff. NCC Regional staff have been asked to provide
information on known or potential sites of biological interest in these two
BR regions, and many have done so. We also intcnd to canvas for information
from other sources, including the County Naturalist's Trusts and the

National Biological Records Centre.

Sixty days field work are provisionally to be allocated to the random and
cutting/embankment sites resources survey, as in 1977. However, some agreed
variation to these may be necessary in the light of further analyses of data
now in progress and discussion of the results. Visits to sites of
biological interest will be arranged to fit in with the resource survey, but,

as it will only be possible to visit a small proportion of the 200 or so of

these sitcs likely to be notified before the beginning of the season, the further

possibilities for speculative visits to ‘'discovery' sites will be reduced.
However, we hope that opportunities will occur during this coming season to
test our tcchniques of extensive survey, as outlined above, with a view to

covering more ground more effectively.
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ADVICE

During the course of the year we have been able to give general advice to
NCC staff about the characteristics of railway land for conservation. In
addition, we have also been able to give specific advice to the Nottinghamshire
County Council in responsc to a request for an assessment of the importance of
a secction of disused railway line, the subject of a disputed planning proposal

(Appendix 6).
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Planning and Transport
Department

Ditector Brnan T Coling

Trent Bridge House

Fox Road West Bridgford

Nottingham NG2 6BJ
telephone (0602) 866555

Nottinghamshire
County Council

ation

your ref ourrel
S.PL/JS 6402.8.1
Dr. J.l. %Way,
Institute of Terrestrial
. Ecolory, {p
Henxzs Wood Experimental St L.twn,...,::,,' t_

Ahbots Ripton,

'\:v."‘

ptcase ask for
fr. P. Lees
Bxt: 319

date

Huntirgdon, T. 26tn October, 1977
PL17 2L3

Dcar Dr. Yy,

ECOLOGICAL SURVEY OF BRITISH RATL LAND

At the recent open duy at Honks Yocd Experiméntal Station, m As istant

Iir.e Lees discussed vith you the possibility that you nay be “0

“dats which T have accumulated on a disused reilway cutiing and borrow

le to exomine
pit.

This site is currenily the subject of an appeal ainst the County Cowuncilts
. ag Al

decision to refuse perimission for filling with indusiriat

ard domazstic waste.

The main reason for refusal was the Dadure Conservation rmpsrtence of the site.

would be graieful for your opinion oag
hth others found in your Jurvcy of I

so be grateful if you could 1
specics in your study :—

let me Imow

Ruwnex crispus
Rumex obtusifoliug
Cirsiun arveuso
Cirsium vulgare
Senecio jacabaea

Yours gsincercly, 7 7

for Director of Plannins ind Trensportolion

lo the value of this site as compared
British Nail's Bzsiern Regien.

1 would

how abundant you found the following




iir, P. Lees 'Ig’Ju (02,001
Lepi of DPlunning and Transoort 3 :

nofllnuhaﬂsa;lu uounty Cuun01l : SIRI/TID

Trent Bridge lious

I RQeed 51 Celoher 19Y7

1 M e .t T
oot Lridgford,

|.;

Dear ¥ir. Looo,

10010 i Al Durver of Jnll'“" Tond

Tranl: you for your letter of 2% October concerning the disused railvay site
and borrovw pit ai Daddington Ionc, dlllnrb.

I have looked at the site plap and the flcru Jist viih conci

aevable. inteoront.
Included in the impresoive nmwsber of covecics rezorcded we have noted the following

as weinp of poard Ecujl; 1nunr="t clither in their own risht, or bLuzomuss of their
ocourreince in this purt of Hottinghanghivre,

Blacimtonda =

C rox ocqlnur~
Carelr lemidocarpa

Kriepnorus ancushbiloling slovongi
Eriophoyun vaminsiun Scridrapa gromalnin
Dunierhin cynuriszios "; :v Ioinyroddes

Listora
Cﬁq¢n"10h.1m vieloeman
brc‘. s morio

Tiwhriztan
o aa Skt r-.o\j-\-ﬂ-! -

i_-“l."-_ ~ sl -t

nalusire
pivnildosun

SOUICTOSU

O '.‘:Z""J'_‘.OZ‘..CJ.C._:

e sivte nlan indicobes o varieby of contrasting habiinte in o linited arec tlust
would be, b aay stondards, of ndzgh wildiife conservation imsortence. I, oo I

it

tie

kS
wetl, Lbhe site nlso contrasts wiitn neipghbouring lend voen nund availad! o hl bit
] [

N
u ifs ilrweoriance will be mreater.

been concerned yith active roils ard T an oble to ooy
; of the Dastorn Z 1 iv feound one or
shisdllar importance o Lihds on Syom this it would bo ponsible to

‘ rallwgrs there are olc monraiively Tou sites of hingh
Lhere ¢ tracluny nrnviﬁing
dipoavervod this giie in
ietvre Conserviancy Ceuncil's

Lher b ahould bhe

ve should hnve n;;:n thc

sorontifi 11 Lereni.



Wl
CL the five stalubory wiss spaciles thnd yeu Jist 1“HC”JD docshane vas
provably the nost common,calilioush ceversl - hc* spocies of Len oiﬁ??ﬁl@ ccoeur
and could ennily Lo confunzd with S )chu ¢ by anyone nol fa th {he
senug,  Iode not recall peeing it wecur in oat abundonce.
alse nf Ini ron eccurrancs bul n

wre anundani [
obtusifalius uere more onorndic An Dholr oociarronoo

- St — s

oG of these live plonts cconrred in sufficisnt ohundanco

cntlile

]

]

Xpericnce wa

to give rice to o »ink of serious infestation of neigiibowring land.

air eaclosing pone other vapers tihot wore included UY error in your

Yours sincercly,
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Planning and Transportation
Department
Director Brion T Colling

Trent Bridge House

LS I3 Fox Road West Bridgford
NOttlnghan]bhlre Nottingham NG2 6BJ

County Council telephone (0602) 866555

" Dr. J. . Way, W
Institute of Terresirial By 2

your :of : our tel please ask for
S.HAV/CPW/6402.8.1 lir. Vincent
‘ Ext. 319

Ecologzy, E 5‘5} :
Monks Wood Experimental Station=f) EBEE:
Abbots Rinton, Lm}
Huntingdon, 1

PE1T7 2LS5.

date

Deay Dr. Way,

ECOLOUTCAL SURVEY OF RAILWAY LAND

Thank you very much for your letier of 3lst Cctober 1977 evaluating
the disused railusy line at Ruddingtorn Lane, Wilford in relation to
your 1977 survey ol operating railways in the Eastern Region. Your
detailed comment is much appreciated and is likely fo be prescented
as evidence when the Appeal against the refusal of plamming consent
for controlled tipping is considercd by ihe Secretary of State.

Thank you ornce again for your valuolle assistonce in this matter.

Yours sincercly,

for Diractor of Planning and MPransnortation

30th Movember 1977
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EASTERN REGION: SOILS
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