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SECTION 1 INTRODUCTION

1.1 General

This is the third interim report to the Nature Conservancy Council on the
Biological Survey of British Reil Land. It is primarily concerned with the
refinement of information collection, handling and assessment techniques, and
does not, at a mid-point in the contract, attempt to make fundamental statements

about the quality and distribution of biological specics.

However, the range of variability of observed biota is recorded, not only for
purposes of method evaluation, but also to draw attention to those areas which
are likely to be of particular interest to the Nature Conservancy Council, Sites
where any alteration of current management techniques might prove of concern

have been ncted, as have areas where additional research might prove especially

fruitful.

vWork completed during 19?8Ais dezeribed and proposed modifications outlined

and discussed, the intention being to trace the development of ideas which will
define the eventual shape of the project and to discuss results only as they are
implicated in this process. The objectives of the survey have been defined in

earlier reports (1977, 1978) and are not fully re-examined at this stage.

1.2 Liaison with British Rail and the Nature Consecrvancy Council

During the past year, work has again been carried out in close co-operation
with British Rail. Contacts were established with Regioral and Divisional
Engineers (Permanent Way) in Southern and Western Regions, who supplied maps and

information and who have been kept fully informed of the movements of the field

team. Permission to work in the London Midland Region during 1979 has been granted

by the Chief Civil Engincer, and members of his staff have suppliecd excellent line
maps and given full assistance to the project. The team have again undertaken to

observe safety precautions defined by British Rail.

Additional information concerning railway land management has been received, Of
particular irterest has been discussion about the sources and properties of
ballasting materials (C. Beagley, pers. comme)s A list of quarries from which
the ballast is derived is in preparation, although records of distribution,
which depend on local and temporal availability, are difficult to trace.

Previously, limestone ballast has been widely used, although after wvetting
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attrition problems arc experienced and it is likely that limestonc will gradually
be entirely replaced by granite. This change will have some effect on the railway

flora since the prescnce of geologically uncharacteristic ballast may introduce

local modification to pH.

Further information has been received corcerning herbicides, approved under
the Agricultural Chemicals Approval Scheme, and in current use or proposed for

future use on British Rail property. Table 1 lists herticides approved for
purchase by British Ruil permancnt way staff, whilst Table 2 pives those chemicals
likely to be used by the major companies holding weed control contracts for
British Rail property. Of partiéular interest is the inclusion of ammonium

ethyl carbamoylphosphonate, or "Krenite" (£.I. du Pont de MNemours & Co.) in the
former list. Krenite has been developed as a brush control agent having a very

low éoxicity to the majority of animal forms. It is presently undergoing trials
by the British Rail Disinfestation Services and by chemical contractors to

British Rail. Results to date have not been entirely consistent, although the
virtual absence of known harmful side offects from this chemical strongly indicate

its potential environmental value. Limited usage and more widecspread trials

are likely to be introduced in 1979.

A preliminary list of sites of particular interest occurring in zZastern,

Southern and Western Reglons ha§ been sent to British Rail and to the Nature
Conservancy Council, and some discussion concerning the ways in which such sites
might best be protected or managed has been generated. Some of the alternatives
already considered are described in Section 6. In one particular instance,
location by a member of the tcam (J.0. Mountford) of a hitherio unrecorded specics

for Britain (Sell & West, in press) Hieracium zygophorum Hyl. (Hylander, 1943)

growing together with Hicracium exotericum Jord. ex Bor., a rarc alienf, has led

to cooperation between British Rail and the Naturc Conservancy Council. It is
hoped that the site will be sympatretically muanzged and that the populations

of these rore or overlooked hawkweeds will be carefully monitored.

Advice concerning sites of suspected Biological Interest in Southern and

Western Regions was received from staff members of the Hature Conservancy Council.
Many of these sites were surveyed during 1978 (Section 3}, although some bias

was shown toward sites in South Wales and South-Western England, where

particularly extensive and detailed information was made available.
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l Table 1.1. Approved list of weedkillers for BR purchase 1978,
l I For spraying of slopes (Selective .‘.'Jcedkille:‘s)

Phortox 50 (Fisons) 2.4.5 T
' Atladox (Chipman) Picloram and 2,4-D

Tordon 22K (Dow-Chemical} Picloram (1)
l Krenite (Dupont ) Ammoniurm ethyl carbamoylphosphonate (2)
l II For spraying of track, cess, yards (Total Weedkillers)

Atrazine 1.80 (Fisons) Atrazine
. Atlazin (Chipman) Aminotriazol and Atrazine

Destrol BR (Borax) Bromacil and Aminotrazol (3)
l Destrol Super (Borax) Bromacil, Dazlapon and 2,4-D  (3)

IIT Granules for track, cess, yards (Total Wecedkillers)

' Chlorea (Chipman) Sodium chlorate, Atrazine, 2,4-D and Borax

Hydon (Chipman) Bromacil and Picloram
I Borocil (Botax) Atrazine and Bromacil

Weedex ALG (Ciba Geigy) Atrazine

IV  Dusting powder for yards, plstforms, ctc. (Total Wcedkiller)

l Atlacide Extra (Chipman}  Sodium chlorate, Sodium metasilicate

- and Atrazine
l Notes:-

(1} Recently approved .- Mot on Supplics Managers Contract Advice.

' (2) Tor experimental use -- iot on the Agricultural Chemicals Approval

l Scheme, but considered to be = very safe cherical.

(3) For use by BR Spray Train only.
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Table 1.2. Approved list of wecdkillers for contractbrs use on BR property 1978.

I Fisons Spray Train

(a) Track Spray

Herbazine S0 (Fisons) Simazine
Qeedqzol (Fisons) Aminotriazol
Fisons R.250 (Fisens) MCPA
Fisons R.262 (Fisons) 2-3-6 TBA and MCPA
(b) Slope Spray
Phortox 50 (Fisons) 2-4.5 T (April to August)

II Chipmans Spray Train

(a) Track Spray

Residox (Chipman) Atrazine
Atlazin (Chipman) Aminotriazo) and Atrazine
Tordon 22K (Dow Chemical) Picloram

(v) SioRo Spray
Chipman Brushwood Killer (Chipman) 2.4.5 T
Atladox (Chipman) Picloram and 2,4-D
Tordon 22K {Dow Chemical) Picloram

IIY Chipmans Hand Spray Treatment

(a) Track Treatment
As IT (a) plus
Chipman 2,4.D ‘ . (Chipman) 2,4-D

Chipko Diuron 80 {Chipman} Diuron
(b) Slopc Treatment
As II (b)

(Courtesy C. Beagley)
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Comparable infermation for 1979 is being received from NCC Regional Officers

whose areas coincide with the L.M.R.

1.3 Historical and Archival Researches

Historical and archival researches by Dr. J. Sheail have been largely completed

and will be found separctely bound.

1.4 Sites of varticular Biological Interest®

During 1977, files were opered for sites deemed to be of particular biolopical

interest. The critcria for a site from either the objective or the "biological

interest' surveys to be filed, included one or more of the following:

a) The flora should be particularly characteristic of some aspects of the
rallway environment;

k) The site should contain rare or interesting species or species associailons;

¢) The flora should be diversec:

d) The site should provide a particularly good znirmal habitat;

e) The site should occur in a landscape otherwise lacking thot kind of

vegetation or habitat,

Methods of measuring the relationships between all kinds of railway sites arec
being introduced (Section 3:.2) this year, but, until such time as a working
system has been achieved, no zttempt is made to relate these subjectively assessecd

sites to one another or to other comporents of the survey.

The files include descrivptions of physical and vegetative properties of the

sites, species lists, and, where approvriatc, suggested management or conservation
practices. Files have been completed for Bastern Region by.Mr. J.0. Mountford
who has had an opportunity to visit all the sites in question. They will be

found scparately bound as Appendix 6 to the present interim report.

1.5 The 1978 3urvey

The 1978 survey took place in Southern and Western regions of British R:-il,

During the season (April-September), 171 sites were visited. Of these sites,

* Use of the phrase "sites of particular biological interest" has been
introduced to distinguish these from those occurring in the Biological
Interest Survey (Section 3). Whilst & number (but by no means all) of
sites from that survey are included in the former category, sites from the
objective survey are also well represented,
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60 were ‘'randomly'* selccted, 60 near adjacenit cuttings and embankments, and 51
were sites about which informétion had been received from liCC staff members or
for which documentation of gome kind previously existed.

The sites were conparable with those visited in gastern Regior in 1977,

although the method of choosiﬁg random and cuttihg/embankment sites was improved
tb give all stretches of rural track an equal opportunity of sclection. Data
collection wa;rmodified, and a systerm which, whilst retaining compatibility with
previous work, was thought to be iore appropria{e to the disturbed and hetero-

geneous vegetation under consideration was introduced.

Classification of data into vegetation and site kinds was by I1.S.a, (Hill,
Bunce & Shaw, 1975) and the defined groupings additionally used in conjunction
with reciprocal averaging ordination (Hill, 1973; Bunce & Smith, 1978) to help
interpret spatial and environnental trends. Particular attention has been poid
to quality and compatibility of input data arnd it has been decided to examine
the relationship‘betwcon variously modificd data sets. A vegetation key using
all available and c0mpatiﬁle species dzta is in preparation, and it iz hoped to
use this key to.relate the sites of notified biological interest to the more
objective survey. The feasibility and usefulness of a site key is under

consideration.

Much attention has been given to finding a suitable system of stratification
which, whilst improving sampling efficicncy and ease of interprctation, will

not introduce too great a subjective bias.

The notified sites (Section })lare considercd sepnrately from the random and
cutting/embanknent surveys (Section 2) although some attempt is made to draw
their particular contributions together. A separale section written by

Mr. J.0. Mountford and ccncerning some of the more interesting plant species
recorded during the ficld season will be found (Scction &), and a list of
additional species is given in Appendix 5. Photographic records have again

been made and these are available for recference et Monks Wood.

u Terted rondom but in fact stratified into British Rail Divigsions.



1.6 Animal recording

It is generally acecpted that the associations of a particular plant community
or vegetation typc may be assesscd with some degree of accuracy after only a
single visit, However, the amount of variation in aninal observation introducecd
by such factors as weather and mobility requires that records be rade more
frequently to produce aany useful or consistent informatioer. Thc provlem of
animal recording is reinforced by thne diversity of taxa present in most
situations. Given n single short visit to each site in the railway survey, any
attempt at animal recording witk a view toward classification would seem, at
best, inoppropriate. liowever, given also that railway access is excecdingly
limited and that the likelihood of revisiting many of the sites is small, some
attempt to note and analysc the presence of the more readily observable species

has been made.

During 1978, the responsibility for such recording was given to Mr. Alan
Marsden, a first year sandwich course student from Brunel Uriversity. An edited
version of his Industrial Training Report, in whicn some attempt to rationalise
this difficult situation is made, is given in Section 5. Lists of observed

species are included in that Section.

1.7 Staffing

During 1978, the Project Leader for this survey, Dr. J.M. Way, vas transferred
on secondment to the Department of the Euviranment. After a short interim
period, when Dr. S.B. Chapman (ITE Furzebrook) assumed temporary responsibility,
the present author took over leadership of the projéct. whilst certain
modifications will, of course, be made, it is intended that the change will nrot

affect continuity, and that the high standards introduced by Dr. Way will be

maintained.



SECTION 2 THE OBJECTIVE SURVEYS

2.1 location of =ites

The experience of 1977 led to certain changes in sampiing procedure, in
particular, new methods werc sought to locate the sampling cites and to improve

the homogeneity of quedrat data within those sites.

In Fostern Region, the number of randem and cutting/esbankment sites to be
investigated within each of five defined rural areas wWas rclated to the
length of track within that area. The aress coincided with, or werc of more or
less comparable size to, certain British kail divisions. The randor: sites
were located by rcference to 10 ku squares of the Nationzl Grid, and the
cutting and embankment sites were those formations as near adjacent to one
another and as close to the random sitc as possible, with the constraint that
they should be on or within 150 of = Morth/South or an Euast/West orientation.
The 10 ¥n squares were selected by random numpers, ond were searched,
beginning wedianly and proceeding in a clockwise direction, if necessary to
adjacent squares, until a railway line was encountered. The site was located

at the accoss point (bridge, level crossing, etc.) nearest to that encounter.
Y 21

It was rccognised that this method would not permit an equal opportunity of
selection for &1l lengths of track as an equal length of track does not occur
in each 10 kn square and as all lengths of track are not equidistant from the
centre of their respective squares. It was further appareﬁt (although the
intention had been purely pragmatic) that stratification or division into
econonic or comparable size areas would be unlitkely to reflect vegetational

differences.

The difficully of uncqual representation was cvercone in 1978 by selecting
random sites with reference only fo the lengths of track involved (each rural
rurning track mile becoming a unit for notential selection) and not by location
with respect to co-ordinates of the Wational Grid. IHowever, a practicable -
solution to the problens of stratification with relaution te vegetation
differences was not found at this stage.® Instead, Southern and Western Regions

were divided into their component 13 administrative divisions (Man 1), Whilst

* Stratification of railway proeperty ic considered in some detail in the
discussion and outline of proposed work below {Section 6).



-ql

it was rccognised that this divisior produced ar economic stratification only,
the division gave rise to convenient map working creas, simplified liaison with
British Rail Divisional Engineers, and ensured that the sites to be sampled were

widely distributed.

In practice, sites were located in the following way:-

a) Urban arecs were excluded and the regions divided inte their 1% component
areas.

b) Rural milecage within each of those divisions was recorded and the
individual miles ascribed numbers.

¢) A total of 60 random and 80 cuttirg/embanwment sites were proportionally
allocated between the 13 divisions.

d) For each division, random numbers were generated within the recorded range.
Corresponding map locations were found and the line scarched for the closest
access point (bridge, level crossing, etc.).

e) The access point defined the random site and the closest cutting and
embankment, within he orientation constraints, were then located. A total of
30 Fast/West and 30 North/South formations were sought.

f) In the field, the 100 m random sites were measurcd by pacing away from the
mile post cleeest Lo the access point. The four transects were located between

either side of the track and the BR boundarics at both ends of the neasured site.

The cutting and cmbankment sites were found in a similar way, except that the
two transects recorded at each formation - a total of four for the poired

sites - lay at tne centre of cach site.

2.2 Quadrat sizc, position and pattern
2

Field uscge of rested, 1m2, bm™, 25m2 and 5Om2, quadrats (Bunce & Shaw, 1973)
during 1977 indicated that these quadrats uight not be entirely suiiable for
recording at railuay sites. The most obvious and fucile difficulty arose vhen
the width of railwsy land to be investigated was less than that of the 50m2
quadrats. Of greater concern, however, are the vegetational gradients and
discontinuitics which change and occur within small distanceg both parallel to,
and along the length of, the track (Niemi, 1969). Alinough the analyticel
methods used are powerful enough to cope with n ceriein degree of leterogeneity,
and the nesting of gquadrats will, by design, measure that degree, it was
nevertheless thought likely thazt use of the larger quadrats would not produce

sufficient information about pattern to justify measurement. TFurther, it was



10.

considered that the placing of 2 single nested quadrat at each variable

length transect (differences ir track side width can be fairly cxtreme (Way,
Sheail & Mountford, 1977) would rot satisfactorily describe the range of
vegetation and, particularly, thc more stable types occurring at some distance
from the track in vider sections., Insufficient resources were availlable to

increase the number of nested quadrats placed.

An alternative system was sought, whnerc the units mcasured would be likely to

be homogencous, would ve small enough to give some mcasurement of species
association, and would bz repeatable with sufficient frequency (within tne
available resource) to ncasure variubility at the larger sites. At the same tine,
it was essential that nany new sampling wmethod should produce data compotible

with that previously obtaircd.

It was decided that a &m2 (2 x 2) quadrat would fulfil most of these requirexents.
It was thought that the amount of heterogeneity within such an arca would be
unlikely to perturb p}oposed mathematical classifications. The size is not too
large to obscure species association information and is sufficiently small to
enable a reasonable (in terms of vegetation diversity) number of samples to be
recorded at coch site. At wooded quadrats, wherc vattern is likely to be of a
different scale, it was proposcd to nest the hma unit within a 25 m2 (5 x 5)

quadrat.

The choice of 4 and 25&2 quadrats was particlly dictated by the inclusion of
these sizes in the nested system in use in 1977. The data already collected
wouid be corpatible with the proposed method except in terris of the cover
percentage estimate which previously referred only to the largest (SOma) of the
nested quadrats. Some authors (e.g. Hill and EQans, 1978) have found that
percentage cover does rnot vary greatly with quadrat cize, although the use of
estimated quantitative data during fine mathematicul analyses is in itself
questionable. The matter is considered in greater detail below (2.4), where use
of quantitative estimates is compared with use of incidence (presence/absence)
data., Previously, it has been found (Dale and Williamas, 1972; Shaw, 1978) that
there is a tendency for gqualitative data to retain more infermation than

quantitztive,

With the introduction of smsller quuadrat sizes, the rules governiug their
disposition clearly had to be altered. Maintaining the usc of transccis between

the track and boundary of British Rail property at the four corners of tie
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meazured site (Way et al, 1978), the most cffective distribution of quadrats

along those transects was sought and the following alternatives considered:

upY If the :rancect was less than 5 m in length, one 2 x 2 m quadrat would

be recorded. The position of the centre point of the quadrat would be deter-
mined by use of random numbers so that the vhele guadrat was on the transect.
B) If the transect was more than 5 m in length, ihe centre noint of the
tronsect should be stablished, and two 2 # 2 m guadrats recorded, one in
either nalf. The centre point of the quddrats would be placed at rendom

(by use of & dice or random tables, etc.) in the respective halves so that the
quadrats themselves did not overlep. Ir the cases where the vegetation was
scrub or woodland, so that a 20 m2 quadrat was requircd; the critical transect
length would be increased to 10 m.

C) Alternatively, if the transect was more than 5 o, the number of quadrats
to be recorded would be increased for each 5 m increase in transect length.
thus, for a transect up to 10 =, there would be 2 quadrats, up to 15 m three
quadrats, and so on, with the centre point of the quadrats nlaced at random
within the increments.

D) Again, if tne transect was more than S 1, the number of quadrats should
be increased geometrically, i.e. for a 10 nm transect, two quadrats; for a 20 m
transect, three quadrats; for a LO m transect, four quadrats, and so on. The
transect would then be divided in equal segments depending upon the number of
quadrats to be taken, and the cenire points of the quadrats determined by
random numbers as before.

E) Finally, if the transect was morc than S m, quadreats should be taken in

clearly recogniseble vegetation zones. ' (Vay, 1978, note from file).

It was decided to adopt option A for one hma quadrat in any transect up to 5m,
or for one 25m2 in any transecct up to 10w, Having estimated the time taken

to record a 4m2 quadrat, it wag considered that option D, where additional
quadrats vere placed zt geometrically increasing intervuls, would prove
feasible. Use of option T was vetoed vecause of the difficultics in making

an "objective' decision in the field, and because subtleties in vegetation
change or gradient may not be readily apparent. For the analytical techniques

in use, a cysteinmtic collection of information is clearly to be preferred.

A table of ground ruies is given in Apperdix %,
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2.3 Information recording

Site, species, and quadrat informalioci were recorded at 21l locations during
1977 and 1978, Hewever, in 1978, modifications were made to the kinds of

information recorded, Ticre were three main reasons for this chunge.

a) It was essenticl that the main effort be put into collecting infornation

appropriate to the kinds of aralysis in use,

A vegetation code, developed during the reconnaisstnce (Way and Sheail, 1977)
had been used to supplement species information. The categories in this code
were Subjcctive znd depended on visual estimation of vegetation type and
structure, It is established that subjective information of this kind, when
coupled with more absolute {spocies presence) datn; will reduce the reliability
of any (mathematically assisted or not) aralysis of that data. The cortribution
of estimated informatio:: to interpretation carries Lhe same constraints and will
tend to obviate any precision in the original technique. It was therefore

decided to discontinue recording the vegetation code,

Until the present, estimated percentage cover has been considered an important
componerit of ‘he railway quadrat information, 2nd, to this end, species cover
and certain “'cover categories' including bare ground, bryophyte mass, and litter
have been recorded. In 1978, the nwasber of these categories was expanded and
percentage cover of open water, ballast, cinder, lichens and bharc rock were also
recorded. The effects of these estimates (most of which are for transient or
heterogencous features) or the analyses lws ceen evaained and-the vilue or
otiierwise of their contribution iz considered below (2.6, 2.7). It is likely

thazt recording of these estimztes will be discontinued in 1979.

b) On the other hand, it became apparent that some information of seeming
importunce was not being collected. Edaphically, the roilway tends to be very
disturbed. Soil profiles are largely undeveloped and little understood;

drainage patterns depend on cagineering practices; and conditions change very

locally with ballast tipping and provenance, It was decided that & survey of soil

type and structure, whilst extremely informative would be beyond the resources
of the current precject. Houwever, it was thought possible Lo intensify pH
sampling in relation to the increased number of quadrats (2.1} exanined. Thus,
suituble material was taxen from the centre of every qundrat visited and was
measured in the lahoratory as soon as possible after collection., Additionally,

estimates vere made of the severity and age of ballast tioping at each gquadrat.
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Ballas* is either limestone or granite (C. Beagley, pers. comr.; Section 1.2)
and, whilst the sources of material are Xnown, its distribution has been
arbitrary, depending on availability ai laying or replacement times. 1In 1979,
a simple test, using hydrochloric acid, will be introduced to determine the
nature of the bnallast. The deposition of calcarcous materizl in zn otherwise

acid habitat is lilely to have interesting effects on the local flora.

Bryophytes and lichens have hitherto (in the context of this survey) only
beer considered in terns of estimated percentage cover. However, it is expected
that a fairly characteristic florz exists and that it contains additional,
and often very sensitive, information which would make a useful contribution to

the aralysis. It is hoped to begin species recording ir 1979.

¢) The revised size and distribution rules for quadrats (2.2) have also led
to modifications in recording technique. The proformas were altered to
accomodate these changes and completed cxamples of the kinds in use in 1978

are given in Appendix b,

As in 1977, one site recording form, two animal &and two plant specics lists were
recorded at each single (randonm) site, and two site and animal sheets and

four plant species lists were completed at each paired (cutting and embankment)
site. The number of quadrat sheets prepared was variable and proportional to

the width of British Rail land occurring at each transect.

2.4 Analytical methods .
Data collected during 1977 was clossified by Indicator Species Analysis (4il1,

Bunce and Shaw, 1975). However the derived classes contained an unacceptable
degree of heterogencily which did not greatly reduce with reasonable subdivision.
The heterogeneity was almos: certainly due to incompatibility between :
vegetation pattern and quadrat, or sample, size. Initially, data from only the
largest of the nested quadrats (SOmR) was used, although subsequently, ard for
bomparison, a classification of information from the hm2 unit, guantified by
cover estimates from the 50:.12 quadrat, was preparcd. This latter classification
produced seemingly more homogencous end groupings, although, in the absence of

a simple matnematical method, no attempt other than purely subjective, was made
to compare the two classifications. It is, however, nossible to compare

ordinations of similar data by measuring correlations between corresponding

pairs of axes (Shaw, 1978).
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The value of certain aspects of the informotion input, and, most particularly,
those concerncd with cover estimates ond classes {(Scction 2.%), is currently
being questioned and it has becowe essential to systematically compure allied
sets of data. Ordination by reciprocal averaging (Hill, 1973) has therefore
beer. introduced to the project and has been coupled to a technique correlating

similarity between axeg, and to a new method in which ihe howogencity of

- ¢lusters vwroduced by different information input is cxamined.

This multiple approachk has further, and at least eguaily important, advantages
for interprctation. The use of classification aleore (whether or not it depends
on an initial ordination) will result in loss of spatial and directional
information, whilst independent ordination clearly does not produce discrete
grouping. In combination, howcver, such analytical techniques display spatial
relationships botween and within defined classes and can be used effectively

to examine the influence of known environmental variables. Greig-Swith (1963)
has pointed to the weakness of ordination in the absence of a good classification.
Irposition of arbitrary or subjective grouping will reduce any ordination,
nowever finely derived, to the level of the arbitrary clascification. The
converse also applics when epatial or dircctional differcnces arc hazarded.
Complimcntéry use of Indicator Species Analysis and Reclprocai Averaging, where

each is objective, thus provides a uscful analytical and investigative method.

Programmes for running both kinds of analysis on the PDP 11 ai ITC Monks Wood
were made available by bMr. M.W. Shaw cf ITE Bangor. Data rodifying and handling
vrogrammes were written at Monks Wood with the assistance cf Mr. G.J. Moller.

Correlation aralysis was by standard methods.

The randor and cutting/embankment surveys are not statistically compatible and
have therefore been analysed independently. However, a purcly pragmatic
atternpt to reiate these tc one another and to the Biological Interest Survey is

being considered, and is discussed in Section 3.

2.5 Site analysis

The structurc and vegetational composition of sites has not previously been
analyscd during this project, although the particular method of combining
vegetatior data is likely to produce useful resulis. Initially, it is of interest
to determine whether the concept of a site in the railway context is valid. It

is possible that the amount of heterogeneity and overlap prescnt in and between
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all except & fow sites mzkes 'site' as defined ir this survey, a not very
useful category. However, if therc is sufficient distinction between sites,
the unit may be of use for future interoretation, especially in a geographical
context, and for correlation with NCC informotion outside the immedizte survey.
On the other hand, it may prove neceszary to base 21l analyscs on an under-

standing of vegetation types and continua wiich occur within and between sites.

The sitc analyses vwere based on: a specics frequency which was found by pooling
quadrat and species list data, Four frequency classes vwerc uged and these
were hased on percentage, rather than absclute, occurrence since the nurnver of
quadrats, and hencc bits of information, varicd from site to site. The
anslyses have beern run on compatible rapndom site data and cover estimstes have

not been included.

=

Indicator Spocies Analysis of the random data (40 sites) gave rise to the
followirng 1% classes. The indicators involved in successive division are glven

in Table 2.1, which also shows the relationship between the iLerminal groups.

1. Rank nitrophilous vegelation, characterised by stands of Urtica dicica,

some relict woodland specics and scrub witii Rubus fruticosus and Arrhenatherum

elatius. The seven sites in this class are Ibirly disturbed and most show
signs of serub clearance. They occur on well-drained and mainly sloping
formations cbove varied geological strata and drift. oH £.-2. Occurrcnce 12%.

s v

2. Dry scrub and grassland on shallow s03.1. Characterised by Trisetum
flavescens ard calcicolous scrubby species. Two welludraincd sites arc
included here, one is & Cretaceous (upper chalk) cutting with unstable scrub
and some grassland (pH >7), the other occurs on bocene Thanet beds and supnorts

dry grasslend (pH 5.2-7.3). Ji.

e Acid grassland cites with encroaching scrub, bramble and bracken. These

sites are charscterised by Holeus mollis, Festuca rubra and A elatius with

invasive species including Ulex curopac:, Rhododendron ronticun and Prunus

-spirosa. Cryptogamc are well represented. The nine sites lie on griis,
shales and sandstones. pH <6 with some local aromalies introduced by
linestone ballast Drainage roderate to slightly impeded, and sites often

vith indications of earlier scrub clearunce and burning, Gccurrence 155,
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b, Damp or acid sites with some woodland., These are characterised by Molinia

caqzylcg and stchampﬁia flexuosn with Guercus petracu (Q: robur on the South--

western peninsula), introduced conifers, und sallows and Juncus spp. where vet.
The five sites occur on slates, shales and grit and generully have a low (<6}

sH, &7,

5e Species rich acid woodland. A single ard interesting site with & diverse

deciduous woodland flora. Q. robur over Ilex aquifolia. On alluviun over slate

and lying between the Camcl River and « coniferous plantation which occupied

part of the site. pH <5.1.

6. Recently clearcd and/or burnt calcicolous vwoodland., Sites characterised

by much bare soil, stumps and cinder. Woodland, relict and colonising specics
k] 1

[

include Clematis vilalba, Swida sanguinca, Fraxinus cxcelsior and Accr campecctire,.

2 sites, both on limestone with pd >€.8. 3%.

7 Damp neutral grassland. Generally occurring on low cabaniarents with
drainage ditches or small streams, Characterised by A, elatius with some
meadow species and aquatics. Some encroaching scrub. Five sites pH 6-8,

mainly on ailuvial or heud deposits. 9%.

8. Dry grassland with invasive scrub or beconing predominahtly scrubby and

evertually woody. A. elatius with Dactylis glomerata characterise the grassland

and invasive woody species include Rosa canina, Ligustrun vulgare, 5. sznguinea,

Corylus avellara and 4. robur. The inclusion of oak over hazel woodland sites

suggests that further subdivision of the class would be uscful. There are
12 sites, mainly on cloy but with some on chaliz or sandstorne. pH very variable.

Occurrence 20%.

9, Disturbed acid sites, weedy, and vith somewhcot impeded drainage. Species

poor Arrhenatherun grasslend cheracterised oy invasive P, aquilinum, R. fruticosus,

Tauisetus arvense and Cirsium arvensc. Some garden escapes noted. Three sites

on sandstone or clay. pH usually <6. 5%.

10. Sites including marsh and aquatic vegetation. Characterised by E. arvense,

Phragmites comrmunis, Chamaenerion angustifolium, Filivendula ulmaria and including

such species as Ccltha palustris and Cenanthe crocata. I'ive sites with one

slightly anomalous inclusion of a narrow flat doninated by £. arvense. Hainly on

alluvium with pi >6. 8%. :
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11. Bage-rich scrub and grassland sites influcnced by streams or ditches.

Arrhenatherus grassland with tall herbs, U. dioica and invasive Lubus fruticosus.

Some deciduous woodland species. Five sites or alluviun with pH 6.5 8.

12. Blackthorn scrub with coarse grassland. Prunus spinosa with Cratacgus

monogymna and species poor Bromus/Arrhenaiherum grassland. Threc sites on
varied geological strata but all occupying low cuttings with more or less

extensive grass and cinder flats. pH 6.0-3.5 5%.

15. A single site with Arrhenatherum/Agro on grassland and garden escapes
g A AgTOpyTOon £ G p

including Juglans regia, Iris germenice and Mensterc delicosa. Brickeorih

over Cretaccous uppner chalk, pH 7.

The 1.S,A. was initially taken to four levels of divisicn giving rise to a
potential 4® (16) classcs where no previous terminations occur. With a
restricted number of sites to classify (60 in this test casc) 16 scemed a
reasonable level at which to stop subdivision. However, classcs having fewer
than three members were terminated, snd this termination occurred once in the
second division and twice in the third division. Occurrence of a termiral group
in the second division led to considerable heterogereity (etfectively insufficient
division) in the end classes on the same side of the dichotomy, and it was found
useful to subdivide these further. 4 totzl of 13 recasonably homogeneous classes

resulted (Table 2.1).

At cuch level of division, a numbher of ".isclassifications' (Hill, Bunce & Shaw,
1975) occurred duc to the heterogeneous naturc of the cowbined site data.
However, this hetcrogeneity retains considerable information, which becomes
apparent in the capacity to lirx allied sites in 4 seeminpgly sensible and

consistent way.

The charéctcr and relative distances of the linkages were examined by ordination
of the data with Reciprocal Averaging (Hill, 1973} and by plotting the I.S5.A.
clisses against the two dimensicnal mairix formed between the first and sccond
axes of the ordination. With the exception of those classes which terminated
early during 1.8.A. and which were peripherally placed on the matrix, a

variable degree of overlap occurred. It is unlikely that this overlap reflects
any great inconsictency botween the kinds of aunlyses uscd, since, during I.S.A.

the multivariate date is scaled by Reciprocal Average prior to divisive
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¢lustering. The combination of techniques used herc merely rescales the
clusters uithin an N-dimensional attribube space when N ordinatlon oxes are

used.

By inspection, observed and rccorded cuvironmental gradients ﬁcre superimposed
on the ordination, tne best fit occurring with respect to pH and to an
apperently reciprocal gradient betueen nutrient status and drainage (Table 2.2).
The relationship between classes and the process of classification was examined

with respect to these cnvironmental gradients.

The initial I.S.A. dichotomy separated sites occurring on acid (classes 3, 4, %)
or thin (class 2) soils or those with radical nutrient status (disturbed by
burning (6) or local uitrification (1) ) from those with calcicolous (11, 12)

and marsh or aquatic forms (7, 10} or having a high proportion of garden escapes
or aliens (9, 13). On the negative side, the next division removed peripheral
groups without close linkage (5, 5), and subsequent division occurred firzt with
respect to pii (1, 2 3 3, ) and then roughly along the nﬁtriont:drainage

gradient (1 : 2; 3 : 4). Ou thc positive side, after termination of class 13

at the unbalanced first division, the next split reflected the initial dichotomy,

and subsequent grouping occurred along the nutrient:drainage (7 : 8, 9;

10 : 21, 12; 11 : 12) and pll (B8 : 9) gradients. In some cases where definitive

propertics were shared, superficinlly unlikely allocations were made. Thus, the
highly calcicolous class 2 is allocated to the more acidic (negative) side of the
initial dichotomy by virtue of possessing thin, dry soils, whilst ir: the acidic
class 9, the converse applies, and calciphobic sites will be found pgrouped with

the basophiles. Further inspection will suggest scveral other apparent anomalies.

Tt will also he observed that the imposcd environmental axes do not conform to
the ordination axes, which, in conjunction with the overlap obscrved between
classes on the two dimensional matrix, indicates that o greater number of
dimensions are required to define and describe the attribute space cccupied by
these site classes. learly, the number of dimensions nceded 1B inversely
proportional to the between class heterogeneity, und hence to the quantity and

quality of involved environmental -vectors.

The proposed interpretation is thercfore over-simplified., However, it has been
introduced to provide a basis for discussion of the merits of including site

analyses in the project, and the following poinis arise.
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Te Witilst it is apparent that a unit of site size will be internally hetero-
gencous and that the kinds and distributior of vegetation will vary between
sites, patterns exist vhich arc sufficiently recurrent to establich at least

some homogeneous site classes,

b. Certain vectors contributing to the clustering of these classes may be
identified, and it is of interest that these do not necessarily correspond with
factors influcncing classification at smaller scales (Section 2.5). Tor example,
when hma quadrat data arc examined in a comprrable way, the fundamental dichotony
occurs between herbaceous and woody vegetation, reflecting local structure. In
the railway situation, this structure is lurgely deterrn:ined by management
(herbicide s»raying, ballast tipping, ctc.) which, at the quadrat scale, is
likely to be the most influential divisive vector, Houcver, ut the site scale,
this influence is less important, and the overriding factors become drainage,

pH and nutrient status. It is exnocted that if the scale were again increased

the determinants would be climate and geology (Section 6).

The kinds of information derived from site analysis therefore contribute to
understanding local patter: and to rel-ting gifferent scales of pattern within

the railuay actwork.

Site informaticn is likely to be of practical use to the Kature Conservancy
Council for identifying arcas of particulsar interest, and since Lomogeneous
site classes can be recognised, sites are potentinlly useful as sampling units

for a proposcd geographical stratification of British Rail property (Section 6).

2.6 Quadrat analysis ,

Quadrat data were analysed with the intention of defiring and distinguishing
horogeneous vegetation classes. The reduction of gquadrat size (2.2) was
introduced with this analysis in mind and preliminary results, couparing the kinds
of cnd groups produced, indicated that the omaller samwling unit led to a "more
recoguisable” classification. The question has not been cxamined in any greater
detail here and has become acadenic since any furiher alteration in guadrat

size would lead to an unacceptable degree of incompatibility in the information
obtained from different rcgions of British Rail. However, the question of the
kinds and degree of weighting (in terms of cover clasces and estimates) to be
placed on the collected data, and the usefulness of the particular clusterin

vy

technigues employed, provide a contiruing source of interest and cxperiment.
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Irndicator species anzlyses and reciprocal averaging ordinations were run on

the 1973 sets of random quadrat data, with and-without (i.e. quantitative and

incidence) species cover cstimates and cover classes (referring to contri-
butions by factors other than vascular nimnts). The clusters were considerably

~

perturbed and condensed by a szall number of quadrats (3%) occupying over &

quarter of the ecnd classes or matrices. These vere a distinctive and diverse

group of quadrats osccurring on cinder flats. Having noted their contrivution

and relevance, it was decided to remove them from the analyses in order to
expand the distanccos and clarify thc relaticnships petween other, more

homogeneous, groupings. The following discussion refers to 211 other random

quadrat data collected in 1978.

An indication of the similarity betweern quantitative and incidence data may

be found by a regression snalysis of the first axes of the two reciprocal

averaging ordinctions (Shaw, 1978). The correlation coefficicnt of /Y was

found to be 0.28689 when X was the first axis of cover, and Y of incidence data.

This coefficient does not indicate & statistically significant sorrelation, and

further examination of the influence of cover information orn clustering of

this data was nccessary pefore any value judmement could be made,

The composition and derivation of the end classes of the respective L.5.A8

werc thercfore coampsred (Tahle 2.3). Although initial divisions were not

dissimilar, divergence at cach successive level was marked and ues compounded

by the hierarchical rature of the tcchnique.

Level 1. In both sets of dats, the initial dichotoiy occurred between voody

ard predoninantly grassy verctation. This lrind of physiognomic classification
J [ Py

is charactcristic of the first divisicn of all I.5.A.s run on railway data to

datc.

Level 2. Taking the negative side of the dichotomy, the next split cccurred

between grassy and more wcedy, herbaccous vegetation. Uhere cover was &

componcnt, all damp or poorly-drained quadrats were placed on the herbaceous side

of the split, which had-the eventual cffect of disassociating some kinds of

assland. On the positive side of the division, the sccond level split wos
b} Hy

between serub and more stable woodland. Again, quadrat water rclations were

tiie wain cause of variotior between the divisions, and whilst incidence data

split fairly strictly between serub and woodland, cover data segregated all



wet or poorly drazired quadrats, and included some open scrub with the voodland

section.

The cffcct of these sccond level divisions was to give rise to four classes,
grassland, weedy vegetation, serub and woodland, broadly similar in botn scts
of data, although shifted between scts with respect to water status. For

clarity, the further subdivisions arc examined under these group hecadings.

Gragsland

The grasslands divided first in relation to pH, and then with respect to
stability or the degree of disturbance and extent of invasive scrub. In the
calcicolous grassland groups, incidence data separated the very dry, disturbed
and brambly quadrats (101 quadrats) from speccies-rich grassland in which some
woody species occurred (19 guadrats). On the other hand, cover data separated
dry and often disturbed chalk grassland (%1 quadrats) from quadrats with
invasive scrub (91 quadrats), carlier division hzving removed damp quadrats
from this part of the hierarchy.

With ipcidence data, the acid grasslands vere separated (56 : 18 quadrats) by

the nreseace of woody or woocdland {¢.g. Teucrium scorodonia) species, whilst

quantitative data split a small group of Molinia heaths (4 quadrats) from the
remainder (25 quadrats) ir which invasive scrub was important. Damp acid

ass5.Le 5 WCTC j.v e SOWL LS
sslands were included elsewher

Weedy vegetation

Quantitative data having included much of the damp grassy or herbaccous
vepetation here, the first split was with respect to a rmoisture gradient.

Subsequently, disturbed stands dominated oy Charaenerion angustifolium (19

quadrats) were scparated from those with ditch or aquatic vegetation (55
quadrats), whilst, on the drier side, disturbed vegetation was divided on the

presence (82 quadrate) or absence (14 quadrats) of bramble and nettle.

Incidence data produced a comparable, (although reversed, Table 2.3) first
division, which led to the establishment of reed beds (18 quadrats) and
coarse herbacecous vegetation typical of lower, or damp, embankment slopes
(69 gquadrats)} as end groups on the wetter side of the dichotomy. On the
dricr side, weedy and herbacecous guadrats (45 quadrats) typical of better

drained, disturbed slopes, werc recognised as distinct from cinder vegetation
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(15 guadrats) usually found along thc cess. (The more cxtreme types of such

cinder vegetation were previously removed from the anulysis (above).)

Woodland

Quantitative and incidence data produced digsimilar divisions. With the former,
a split was induced betweon strongly calcicelous and other woodland types. The
calcicoles subsequently divided into chalk scrub (%7 quadrats) and dry, basi.c

scrub and woodland (36 quadrats), whilst the base.-poor wondlands subdivided

with respect to the dominant oak: Quercus robur in the south-western peninsula

(39 quadrats) and Q. petraég clscvherc.,

With incidence data, a small (4 gquadrats) homogencous groupvof damp alder

woodland {not recognised clsewhere) was removed initially, and subdivision in

this group did not produce any useful additional information. The remaining

woodlands divided with respect to pH, cegregating calcicolous woodland.

poor types (48 qﬁadrats). Both of these groups

(92 quadrats) from the base-
the indicator species belng closely comparuble

could uscfully have been sub&ivided,

with thosc determining the previous level split in quarntitative data.

Scruk

The scrubby guadrats iritinrlly divided with respect to nolsture, willow and

iy L . . .
horsetail being indicator specles for the damper side wherc, with cover data,

further subdivision distinguished guadrats with sallow and some reed (7 quadrats)

from damp, blackthorn thickets (11 quudrats). Incidence data removed Two curious

quadrats spanning a ditch under Sulix fragilis from remaining damp scrubby

On the other side of the dichotoniy, dry serub with

sites (9 quadrats).

hawthorn (59 quadrats) was separated by incidence data from scrub with more wood-

1and and forn species (15 quadrats) (blackthorn occurring in both groups),

whilst cover.data recognised dry blackthorn thickets and segregated these from
rough, brambly, vegetation. Most of the mcre open speciesnrich scrub had

been included in the voodland part of the hicrarchy oy cover data.

Since, in many instances, she data are continuously variable, somc degrec of

sense can be made out of both classifications. In onc area, cover data may

ur and . petraea

producc a better gistinction, as botween the Quercus rob

dominated acid woodlands, whilst ¢lsewhere, in the recognition of alder stands

or the grouping of species rich grasslands or rced swamp, incidence data may be

preferred.
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It was thought that further subdivision might produce more compatible
groupings. but the investigation of this possibility merely served to underline
the problems ascociated with hicrarchical classification, where information is
charnelled at cach level and becomes unavailable for rcconsideration or
reentry. This channelling led to a certain amount of linkage or similarity in
classes widely scparated in the one--dimensional terminal arra&. Whilst it is
possible to examine the extent of this similariﬁy by rcasuring the degree of
overlap following imposition of the classes on the comnlementary two or multi-
dimensional ordinratior (Tatle 2,2), it would clearly bLe preferable to produce

more discrete classes initially.

Thus, rather than solving the problem of whether or not to include guantitative
data, the oxercise has raised the further question of whether a hierarchical
classification is suitable for these kinds of data (other thar as a measure to

produce an identification key -- Section 3).

A nethod was therefore sought whercby comparison could be made between the
outcones of various kinds of classifications using variously modified scts of
input data. In order to make this comparison, some dofinition of the "bost!
classification had first to be found, If it is accepted that '"most homogencous'
is a relevant standard for vegetation classes, then a number of possibilities
become =vailable. Standurd deviations of vegetation classes (specics
distribution in the original paper by Whittaker, 166G (Whittaker, 1973)) measured
along a defined environmental gradient can be uscd as an indication of the
homogencity of those classes with respect to the gradient. The aﬁeragc standard
deviation for two or morc scts of cquivalent data cern be compared, the lower

figure indicating greater homogeneity.

I this case, where no defined environmental gradient exists, the first axis
of ordination was considered a suitablc alternative. Use of this coordirate
as the gradient is particularly apt where the ordination provides information
on wihich the classificstion is bused (as occurs with rceiprocal averaging and

indicator specics analysis (Hill et al, 1975)).

To compare the terminal classes derived from quantitative and incidence data
means and standard deviations (n.1) of I.S.A. classes were calculated against

respective first co-ordinates of Reciprocal Averaging ordinations. The standard

deviutions werc summed and averaged and gave tho scores of 7.87 and 8.52 for
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quantitative and incidence data respectively. These figures arc rot significant
at the 5% lcvel. However, the gquantitative datae arc composed of percentage
cover estimates for higher plants as well as classes referring to other (non-
vascular plant) cover categories. It is likely thot any merit found from
including the former, is masked by the latter categories and it is thercfore

proposed to examine these situations separately.

It is further provosed to ecxtend the method to compare other non-hierarchical
clustering techniques with I.S.A. since the »reliminary analyses here indicate
that the method is not entircly suitable for sorting the continuously variable

-

kinds of vegetation encountered on British Rail property.

Meanwnile the collected data will cortinue to be examined from &s many points
of view as possible, so that inherent information will not be overlooked or
discarded, and so that a rcasonable assessment of vegetation types and gradienis

may be made.
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SECTION 3 THE BIOLOGICAL INTEREST SURVEY

3,1 Information collection

Methods were not sltercd durirg 1978, and the reader is referred to the previous
1 .

interinm report (Way ot al, 1978) for a discussion of these.

During the scasorn, 52 sitec werc visited, 37 of which were at the dircct request
of the Mature Conservancy Council, 9 were based on information from County Iloras,
and 7 werc discovered during the course of the survey and considered sufficicently
interecsting to examine. The latter group tended to be of 2 consistently high
standard, whilst "flora sites' were ofter found to have deliberately vague
localities or to have suffered from chonging management practices or inter-
ference. The NCC sites partially comprised arcas of track adjacent to S5Hils
(biological and geological) which were visited to asscss any rallway contribution,
ard partialiy other known localities thought 1likely to support an interesting
biota. Where these reflected the first--hand lmowledge of local NCC staff,

they vwere often of considerable importance.

Sites of particular value in Southern and Western Regions for which files will
be opened are listed (Table 3.1) and further informatior will be found in
Appendices 1-%, where chort descriptions cre given for all sites recorded

during 1978.

Files have been completed by Mr, J.0. Mountford (4ppendix 5) for all outstanding

sites visited in Zastern Reglon during 1977.

3.2 ‘Qiscucsiqg

45 yet, no mention of strictly rclating Biological Intercst Sites o those
recorded in the ovjective survey has beenr introduced. whilst judgements
concerning the conservation value of the sites have been made, it would clearly
he nf value to make o direct comparison between 21l kxinds of sites, in order

to establish more clearly which factors are important and how extensive the

arcas of particular intercst arc.

The following approaches arc being considered and it is likely that they will

te combined to further this improved exchange of irnformation:
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Table 3.2, Biological Intercst Sites: 1976.

i composite iist of the more valuable localities cxtracted from Random-(R), 1h%;

Cutting/Embankment (C5), 375 and Hiologicul Interest surveys (B), Lo9%.

(a) Southern Rezion:

oty TR 076530 Julliberrie Downs
R30 TR 258482 Shepherdswell.
CE8%/R8t ¢ 298142 Clayton

R81,/CRR0 SU 541072 Titchficld

CE79 53U 738170 Glacs Brow
R78/B69 SU 290001 Setley

CE7L SY 604972 Lanpgconbe
CE76/367 SU 227391 Newton Toney

D70 sy 252271 West Dean

(b) Viestern Region:

BG2 SP 409152 Combe Cutting
CEL1?y sU 024811 Trow Lanec

B10O7 ST 855696 Corshan

CE11h ST 650798 . Winterbourne Down
BOH S¥W 933598 St. Dennis Junciion
3102 SX 377570 Lynher Estuary
crmeh4 - 55 158236 | Landcross

CE6S 3 55 652000 Greenslade Bridge
B62/CE69 SX L1561 Furzehill

R7). 8% 709605 South Brent
B5G/CEAL ST 521286 Charlton Macirell
BG5S 8T 717409 Wanstrow

BES S 7900h2 Five fAcre Grove
B8E SO 550017 Ilziley Farm Cutting
B1OS 50 914028 Frampton Mensell
CEl1l2 S0 901457 Besford

B7€ SM 92620k Heathfield

B77 58 1.25997% Tenby Burrows

B79 . SiO3E 07 St. Ishmacl

B8l St 117026 Ffrwd Farm Mire
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a)  An environmental stratification of the British Rail network is being
produced (Section 6) and it will become possible to relatc 2ll sites of

Biological Irtercst to particular strata and herce to other kinds of sitces.

b) It is proposed to make a vegetation key, using all previously collected
information, and to test this key «t sites of Biological Interest. It is

hoped tn cstablish relationships by identification of defined vegetation types.

The key will be produced using Indicator Species Analysis (411l et al, 1975),
end classes defining vegetation (for this purpose only - Section 2.6) and

Indicator Specics the pathway thwrougn which these types arc rcached.

Some difficulty has been experienced with keys of this kind owing to the
presence of "misclassificaticns''. These are guadrats which ought, by tne surm of
relationships, to belong to a particular class, but which, lacking the nccessary
indicators, are found on the wrong side of the key. Shaw (1978) has introduced
a modification to the 1.S5.A. programme which should, at least partially,
overcome this problem. The data are first overdivided, producing very small
hoizegencous end classes which are re-entered as units into a subsequent I.S.A.
This procedurc has the effect of erabling tac rclationships between all groups

to be reconsidered, and hence of reducing the numbers of misclassifications.

c) In order to test the key, a sanpling system will have to be introduced,
and it is proposcd to record specics date within guadrats at the same time, s0
as to bring the iind of informatiaon collected into line with that recorded

during the objective survey.

The positioning of transccts, and hence guadrats, carnot bve entirely comparable
with the objective survey, since sites of Biological Interest do nat have a
defired lenzih. It therefore becomes neccssary to find some way of consistently
locating samples. A possible method, follewing inspection of the site, 1s to
establish voasonable limits and to rccord within those limits. It is likely
that a maximue length of 200 m will be acceptable, and that, wiere boundarics
arc ill-defined, the site will be taken fo coamence f{rom the milc post closcst
+o the access point, To avoid ''edge" effccts or the recording of margiral
information, transects would bhe located 50 = in from either established
woundary, and the positioning (at right angles to the track) and numbering (a

total of four) of the transects would corresnond to the objective survey. In
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the case of the area of interest being 100 m long or less, only two such
transccts would be placed. Positioning of quadrats along the transects and
use of recording proformas would be as clsewhere (section 2.2, 3). Two

species lists, one for either side of the line, would be made.

Where 2 site is judged to be of particular interest, records of the kinds
previously made for biological interest sites will be completed to facilitate

the preparation of site files.
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SECTION & SOME CIWRACTERISTIC RAILWAY PLANTS

4,1 Introduction

Most vegetation occurring on British Rail larné is not unique, hut some
particularly interesting habvitats «re vresent in which chinracteristic species

(and associations) may be found.

A table (Table 4,1) has been prevarcd from the county floras published since
19%0, giving the specics most frequently recorded in railway situctions. Sotie
of these species may be modal (Curtis, 1559) whilst others have o rore wide
gspread distribution. Except where the range is extremely limited, c.g.

Cerastium brachypevalum, linaria supina and Corrigiola litoralis, it is not

always cacy to distinguieh beiween these alternatives. However, the Luture
Cornservitiorn Review (1999) lists certain prevalently 'ferroviaticeh species and

these hoave been marked with an asterisk.
The floras list three major habitat fypes for these characteristic railway

(i) Cinder snd ballast: of the perwaneant way, station yards and sidings,
and dumped on embanizhnent slones.

(ii)  Stoncwork: or bridges, nlatforms and railway buildings, and oncc kept
artificiclly woist by the condensation from stean locomotives (Dony,
195%).

(iii) Grassland: purticularly wherce it is regularly burnt.’

¥irht characteristic species have seen selected for further discussion here.

The cheice arose from field experience of those planis making some of the most

interesting contributions to the reilwsy flora, and stresses the species

‘encountered during the 1978 field work.

h.2 Equisctui: arvense L.

Fouisctun arvense is mentioned in the Warwickshire Flora (Cadbury ct al, 1571)

as the specics with the greatest frequency on rvailway lines (94%, Table h.2).
It is a2 very common plant throughout the UK, with a wide runge of hubitats,
including cultivated, waste wrd rough grassy places, damp ground and dune
slacks, and also occurring in deciduous woodland and scrub, gravel pits and
quarrics. On railway land, thoe uprignt form occurs zbunduntly on baniks and

may becore domirant on ballast-strewn slopes. The prostrate form {var, decusbens

o



Table 4.L Typical Rzilway Species.

2.

Lists of plants cited as occurring on railway tracks, banks or land in nore than

10 county floras or similar publications.

(* Railways mentioned as a main habitat in '"The Nature Conservation Review")

A. > 40 recerds:

* Chaenorhinur rinus

B. 20..%9 recordg:

-

Senecio viscosus

C. 20-29 records:

Diplotaxis muralis
Cardariz draba
Arazbidopsis thaliara
Reseda luteola

Reaeda lutea

Medicago s. sativa
Lathyrus l:tifolius
Fragaria x ananassa
Epilobium anpustifolium

D. . 15-19 records:

Equisetum arvense
Ceterach officinarum
Papaver dubium
Lepidium heteropiyllun
LZrophils verna
Sisymbrium orientale
Silene vulgoris
Cerastium diffusum
* Sagina a. apetala
Arenaris leptoclados
Geranium pyrenaicum
Cytisus scoparius
Ononis repens
Melilotus altissima
Melilotus officinalis
Melilotus alba
Trifolium mwediun
Anthyllis vulneraria
Vicin hirsuta
Vicia sativa ssp. nigra
Rubus fruticosus s.l,
Sanguisorba officinclis

&3]

. 10-14 records:

Phyllitis scolonendriur

Asplenium adiantum.-nigrunm

Aspleniun trichoranes
Asplenium ruta.nuraria
Cystopteris fragilis
Aquilegin vulgaris
Papaver argenone
Diplotaxis teruifolia

* Linaria repens
Linaria vulgaris
Valerianella locusta
Leucanthemum vulpare

* Senccio sgualidus
Tragopogon wratensis
Pilesella surantiacs s.
Vulpia wyuros

Sedum acre
Oenothera biennis
Foeniculum vulgare
Pastinace sativa
Buphorbia cyparissias
Primula veris
Primula wvulgaris
Echium vulgare
Convolvulus arvensis
Potentilla reptans
Galium mcllugo
Centranthus ruber
Tussilago farfara
Erigeron acer
Erigeron canndensis
Cirsium arvense
Centaurca scabiosa
Pieris hicracioides
Hieraciw: stiumosum
Crepis vesicaria
Vulpia bromoides
Catapodium rigidum

Lepidium campestre
Cochlearia danica
Cardamine hirsuta

* Bunias orientalis
Armorucia rusticana
Barbarea verna
orysimun cheirantheides
Sisymbrium altissimum

ll



Table 4,1 (continued).

Viola hirta

Polygala vulgaris
Hypericum perforatum
Silene albe

Saponaria officinzlis

Sagina apetala ssp. erecta

Minuertia hydride

Areroria serpyllifolia s.l.

Malva moschata

Linur catharticum
Geranium pratense
Geranium columbinum
BErodium cicutarium
Ulex curopaeus
Medicapa lupuiina
Melilotus indica
Trifolium pratense
Prifolium arvensc
Trifolium campestre
Trifolium dubium
Lotus cornriculatus
Lotus tenuis
Coronilla varia
Onobryciiis viciifolia
Vicia testrasperun
Vicia cracca

Lothyrus pratensis
Lathyrus sylvestris
Iragaris vesca
Poteriun sanguilsorba
Poterium pclygatun
Epilobium adenocaulon
Epilobiur roseun .
Oenothera erythrosepala
Pimpinella saxifraga
Heracleun sphondyliun
Daucus carota
suphorbia esula s.1.

Polygonur cuspidatum
Rumex acetosella s.l.
Blackstonia perfoliata
Vearbuscui thapsus
Verbascum nigrun
Artirrhinum majus
Origonum vulgare
Acinos arvensis
Clinopodium vulgare
aeiium albun
Campanula rapunculoides
Galium verun
Knautia arvensis
Senccio erucifolius
Senecio vulgaris (rayed
Solidago canadensis
Aster novi-belgii
Achillea miilefolium
Tanacetun vulgare
Arvtemisia vulgaris
Artermisia absinthiun
Cirsium vulgare
Centaurea nigra
Cichorium intybus
Leontodon ~ispidus
Hieracium diaphenum
Hieracium vagum
Pilosella officinarun
Crepis capillaris

\SJ|

form)

Taraxacun officinale s.l.

Allium vineale
Festuca r. rubre
Poa compressa

Poa pratensis s.s.
Broisus ecrectus

Helictotrichon pubescens

Arrhenatherum elatius
Airo caryophyllea

LY



G. Moyer) is especially characteristic of railway ballast and other dry open

habitats (Martin & Fraser, 1939), vroducing extensive, or epidemic (c.g.

R87, Winchelsca) swerds on the flat cinder bed of the permanent way, where it

may survive chemical spraying. Severzl factors contribute to the abundance of

both forms: '

(1) Efficicnt vegetative spread, soon colonising nearby tared cinder and
ballast.

(ii) Wind dispersal of spores to produce new populctions, aided by thne
turbulence caused by traffic.

(ii3) Tolerance of low nutrient levels and ability to compcte successfully in
cinder and ballast vith minimal humus.

(iv) Resistance to spraying and cven whea suppressed, 2bility to recover
quickly by vegotafive MOURS »

(v) Extensive rhizomes able to maintoin contuact with water deep in the soil.

Bquisetum palustre L. often accomparies I. arvensc or replaces 1t in samilar

railuny habitats, particularly in South weles. Although very common off
railway land, E. arvensc reaches remarizble population levels on and by lines.
It is particularly well-adapted to the most rigorous conditions, and is a

characieristic railway species.

h,3 Epilobiun lanceolatun Seb. ot ¥auri

Epilobium lanceolatuin is 2 rather local specics, »econing frequent only in thc

south-west ond south-.cact where it grows on dr banks, wzod bordcrs ond
1

cr
A

clearings, rocks and walls. There is evidence that 1% may be extending i

range north and east into the Midlands and Bast 4nglia (Perring ct al, 1964,

fable h.2. From ‘A Conputer-mapped Flora of Werwickshire! (1971), Cadbury ct al.

Species with greatest frequency on railways from 6718 obgservations.

Tquisctum arvense Ol Leucanthenun vulgare 66%
Epilobiuz angustifolium 85 Senecio squzlidus (5%
Tuscilage farfara 85 Vicia hirsuta 642
Centaurea nigra 83% Linaria vulgaris 6L
Achillea millefolium 77% Daucus curota 63%
Pilosclla officinarum 207 Chacrorhinun minus 6%
Convolvuius arvensis 2095 Myosotis arvensis 625
Lathyrus pratensis 6%
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Dony, 1967; Petch & Swann, 1968: Walters, pers. comn.). This plant is the
commonest cf the small-flowered willowherds on railuay land in Cornwall, Devon
and Avor, and it was also rccorded in Gloucestershire, Wiltshire, Gwent,
Glamorgan and Dyfed (Pembroke). It was not scen at all in Xent and Sussex,
where it is apparently widespread. The quadrat records show it to be generally
calcifuge and to prefer dry open ground with intermixed ballast or rock. The
species tolerates partial shade but not chemical spraying. n Avon, it vas
observed frequently on bare cleurcd ground at the edge of scrub, and was found
growing with Pteridium in heathy grassland in onc Gwent locality. 1t snreads
by using o feathered seed, « method helped by the railway traffic. This species
has not normally beern theought of as a railuay plont, bul the experience of 1978
shows that it is notably commoner on bare rocky habitats found on railways than
on similar sites off railways in the same area. Morcover, it occurs here

commonly where E. montanum and &. adenocaulon do not.

4.4 Linaria repens (L.) Mill.

Linaria repens occurs sparsely throughout Britain, being absent over large

parts of Eastern England and very local ir Scotland. Its status is doubtful and
it is probably ouly native on shallow snils and rubble-strewn arecas with little
vegetation cover in southern England. It is found froia Deven to Kent and north
to the Thames, having centres of distribution in Dyfed and Berkshire/
Buckinghanshire, Within this putative native range, it 1s characteristic of
chells and oceurs in arable fieclds, waste places, rocky cround znd locally on
railways and walls. It becomes almost exclusively a railway plant further north,
and as such has spread to Iaverness (Webster, 1978). On railuzy lires in the

south, it may form hybrid swarms with L. vulgaris Mill. (Druce, 1897).

It was rccorded particularly frequently in Dyfed during the 1978 survey where

it occurred in all but two or threc of the twenty sites visited whilst,
elseulere, it was only notcd oncec, at C%1i8 Cholsey. In 1577, it was scen only
once, at Howden near Hull. In Dyfed, it occwred mainly on the cinder and
ballast margins of the permenent way, but has spread from herc into rough
grascland where, in some burnt sites, it becomes an important contributer to the
overall cover. Other habitats noticed were seree of shale, limestone rock
cuttings and broken tarmac, and, within this county, it is z2lmost, if not
complately, confined to railway lincs (May, 1967+ Rees, 1955; Davis, 1970). It
is probably quite resistent Lo spraying, being commonest witnin % m of the tracik,

but seema intolerant of competition, preferring opern dry and stoney sites. The
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floras suggest that it is o calcicole, and tio quadrat information generally
bears out this suggestion, althougn it was also common on shale at pH 3.9. It
is likely that the railways now provide the main habitat and suppert most of
the population of L. repens, having enabled it to sprecad well beyond the dry

chalklands of southern Engiland,

4.5 Linaria supinz (L.) Chazelles

Linaria supina is very wuch wmore rare than its relative and is confined as a

possible native to sandy sca-shores near Par and Hayle in Cornwall (Davey, 190%).
It has spread from therc on to adjacent waste ground, old quarries and railway
lines, wherc the greater pert of the British population row occurs. The plant is
limited as observed in Cornwall and South Devon: and is naturalised in two

places in Carmarthen {Dyfed). There are records for the species.as a casual in
Durham, Yorkshirec and Dorset, usuzlly on sandy ballast. It is apparently
intolerant of competitior and spraying (S. Evans, 1978 in litt,) and the 1978
survey records are all fer bare, disturbed ballast on old sidings and branch
lines, still owned by BR but no longer active. This species is near its climatic
limit in Cornwall and its future in Britain trobzbly lies with conservatlion of
railway sites where it is of interest as a particularly good eiamslc of an
othervwise markedly southern species that has spread rorth on warn dry railway

lines.

4,6 Chaenorhinum minus (L.} Lange.

Chacnorhinum minus is in many respects the classic railway species mentioned as

such in all the florns published since 1930, in most of which ballast and cinder
are stuted as the main habitat. Waste ground is lecally important, but the
orly other widespread habitat is calcareous cultivated ground. Here, it occurs

in corn fields with species such as Legousia, Euphorbia oxigua and Kickxia spp.

Owing to improved farming practices, the small tordflex has declired markedly

as a cornfield weced since 1900, and, over nuch of Bagland, it is no longer
found in such places. The exceptions to this trend sre in Surrey (Lousley, 1976)
and wiltshire (Grose, 1957) where it is still common on cultivated ground.

Personal records show it as a garden weed with Papaver and Fumaria on raw chalx

s0ils near Cambridge, and with Avena fotua and Caleopsis speclosa as a rather

tall plant in Perthshire arable fields. By aond large, however, it is now &
railway plant alone. In the Midlands, cspecially, where the absence of
calcurcous soils once mide it rare, the small toadflax has increased its range

and abundance in this century (Edees, 1972; Howitt & Howitt, 1963; Horwood &
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Gorinsborougn, 1933,. Chaenorhinum prefers a dry basc-rich soil whick is kept

disturbed and open and is proovably a colonist in most sites in the UK, occurring
on fine limestong scree in Turope (Oberdorfer, 1970). It i35 now common
throughout Britain except in the north and in some arcas where the soil is
predominrantly acid, The largest populations occur on finer ballast and cinder
with a high base status and low hurmus levels, particularly on oid sidings and

in yerds vhere spraying is infrequent (Wade, 1970). The calcicole weeds that
accompany it in corn fields are 21l very rare on railways and this fact may
indicate that cither the dryness ond gony nature of the ballast or its toxicity

favour Chaenorhinum. The species also occcurs on railway cinders in North

America (Fernald, 1950) and Scandinavia (Yulten, 1950) in neither of which is

it native, and this is also a major habitat now in the rest of Zurope (Tutin

et ail, 1972; Oberdorfer, 1970).

L,7 Senccio squalidus L.

The spread of Scnecio squalidus by ralliways from Oxford is well documented

(Kent, 1956, 1959, 196L; Dony, 1953; Druce, 1886G). The species prefers open

coarse ballast, rocks and walls and is now no commoner in many arcas on railways
thar elsevhere, having becore a ubiguitous weed. Though railways may have

enabled the plant to spread, the advent of spraying has meant a decline on railway
land except on old sidings and yards, where it occurs on the coarser soils (the

fine cinder orn which Chacnorhirum grows is more especilally the habitat of

S. viscosus). Thus, though associnted with the railways in the minds of all

naturalists, it is now orly very locally & sigmificant part of the track--side
vegetation., Its real population explesion in Britain was connccted with the
Blitz and postwar re--dcvelopwent, creating rubble--strewn waste ground and walls

which provided more suitable hnbitat than railway land.

4,8 Vulpia spp. (¥, bromoides (L.) S.F. Gray and V. myuros (L.) C. Gmel.)

Although much of British R0ll loand 1s covored in grassiand, the only grass
species which the floras consistently refer to as railwey planis are Vulpia

brompides, V. myuros ond Catapodium rigidum. 3otk the Vulpia spp. arz typically

plonts of dry (and usually rather bare), sandy and graveily soils. V. brouoides

is definitely native and a common 6omponent of oven heath vegetation and dry
pastures. It 2lso occurs frequently on walls, gravel pivs and (cccasionally’ on
waste ground and is commonly associated with Aira spp. (Oberdorfer, 1970). Where
this type of sandy grassland occurs on railway cuttings, it is z common plant

in the semi-natural vegetation, being found throughout Britain.
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V. myuros is probably an introduction and rarely if ever occurs anongst
natural vegetation on heaths, being more characteristic of waste ground, wall
tops and railw&ys. Tt is a less coumon plant tharn its relative, but is more
typical of railway vegetotion, where it is ofter co-dominant with Pea

anpustifolia or V., bromoides on cinder flats and old sidings. Only rarely, as

in Durham (Grahasm et al, 1972), is V. bromoides the commoner specles on railway

land. V., myuros grows in a wide variety of habitats in south-castern England
where it may be native, but, elsewherc, it is mainly 2 railway and wall alicen.
The 1978 survey showed it to be cormon ir Cornwall, Devon and South Wales on

railway lincs, thougih the floras stute that it is rare or locnl in thesc areas.

Both species gain from the provision of large expanses of coarse, dry soil

with low hunus content and high ltemperatures by the railways. The other native
Vulpia spp. occur on sand dunes @nd with occasionzl alien species, as wool
adventives and casuals. All cre intolerant of spray and competition, but

domonstrate an ability to withstand drought and scil toxicity.

4,9 Some preliminary conclusions

Compurison of tne distribution of these railway species with work on chalk

arnuals and bicnnials (Grubb, 1976) shows that the railuey plunts represent all
his groups, with a majority occurrirg in Group B - those found on zctive ant-hills,
and rorely on mole-hills or rabbit scratchings. This group includes Vulpia

bromoides and other characteristic railway species (c.g. Arabidopsis, Eropnila,

Catopodium and Arenaria serpyllifolin s.1,) which are naturally found on c¢liffs

and sand-dunes. They sec able to colonise und persist in open habitats where
the soil is light in texture e.g. sand (or cinder?). They are normally annual

(c.g. Chacnorhinum, Vulpia spp. and Scnecio squalidug) and are resistant to

drought, though this resistance 13 ocensionally schieved by the strategy of
maturation prior to the height of the drought. #11 of then tend to require after-
ripening which helps halt germination during the intense drought period. They
seen to prefer excessive drainage and wark soils and there is probably scme
relationship between the vegetation of sand-dunes, ant -hills and cinder-flots.

1t is intercsting that the Oxford ragwort 1is typically a cliff nlant in 1its

notive localities and now has colonised substitute c¢liffs in the form of

rubble and old walls.

Grubb's groups A and C also contain many common railuay plants, though they

sond to inhabit subtly different perts of the tracikside vegetation. Group A nas
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species such as Erigeron acer (reparded as a characteristic railway plant in
> LY

Scandinavia (Niemi, 1969)) and Picris hicracioides, both appreciably more abundant

than usual on railway land. They normally grow now in small gaps in continuous
challe grassland and arc typical of basic grassland on the edges of woodland and
cliffs, or marshes and fens. Locally, they grow on more stable sand--durncs.
These specics keep re--colonising small gaps in the grassland and presumably
perform this recolonization as readily on a railway cutting or cmbankucent. They
are species of rough railway grassland, and are siynificantly better represented

in the quadrats as o group tian those in group 3.

Group C has several characteristic railway sphecies, notably the two native
¥ )

Resede spp. and both Linaria vulgaris and Hypericum perforatwn, Spilobium

lanccolatum and (probably) Lineria repens belong here. On chalk dovms, these

species occur in wcyside sites, wiere scrub nas been cleared or ncar rabbit
burrows. The native habitats listed are woodland clearings {still a typical

habitat for Epilobium lanceclatum) and nlso cliffs ard scree {where both were

found by railways in 1978). As a group, they often have a large sced output

or have mobile seeds, and arc thus able to estublish themselves in transient,
bare areas caused by disturbance. GSuch colonization may also be achieved by
seeds with a long dormancy. Most are biemnial, but some perennials are included,
being generally taller and wore deep-rooted thun other railway plants,

propertics favouring successful competition for light and nutrients. These
plants are also rather more common on the grassy railway banks and are

favourcd by occzsicnal scrub clearance and ballast dumping. They are not so
strictly cinder-flat species and grow in a wide variety of disturbed railway

habitats.

The remaining selected species are less easy to interpret. Linaria supina nay

fit into group B as a sand-dune plant, but the horsetail is so catholic a
plont that opecific reasons for its abundunce on railway lines, other than those

listed, are hard to find,

It would, therefore, appear that those species for which railways are the main
or a major habitat generally requirc free-.draining, open positions and arc more
characteristic of dunes and cliffs. 'fhe unique rature of these railuay habitatis

is shewn by the ability of maritime plunts such as Cochlearia danica ard

Corastium diffusum to spread inland on thesc artificiel shingic banks,

sca-cliffc and sand-Tlats,



40,

SECTION 5 ANIMAL RECORDIING

Dravn freely from the report by A. Marsden (1978)

As during 1977, znimal information collected included hakitat ossessment and

species recording.

5.1 Habitat appraisal

Infarmation noted in the "Habitut Appraisal’ section of the Animal Records
(Appendix !t} gives a semi-quantitative, but subjective, assessment of the value
of British Rail property to animals. Reproduction (r), feeding (L} and livirng
Fabitat (1h) were visually judged znd giver suitability scores ranging from

G (bad) to 3 (good).

This information was coliected at all sites visited, and has been examined

with respect to the kinds of formation occurring within the sites. Cuttings,
gefined by a positive slope of >l wide, and often including lesser flats,

banks and ditches, occurred at 48% of the sites, whilst cubankments, having a
negative slope on both sides of the trock with a width >1lm, were found at a
further 45%. The contributior of other kinds of formatior, including flats

and ditches, was considered too smzll end possibly fon heterogercous, to warrant

independent analysis.

Tubles 5.1 and 5.2 show the results, respectively, for cuttings and embanrkments.
The percentage frequencies were delermined by:

Sum scored for a category <« 100
Total sum scored for that category .

Table 5.l. Cuttings. Recerds for 32 sites (1978).

Habitat Suitability Trequencies %

Row .

0. Animal Type r { 1lh Row Totals
1 Birds 5 48 91 63

2 Rabbits 29 30 30 65

3 Small mammals Ly Lh hiy 78

4 Large mummals 9 10 10 1

5 Lepidonters 57 3 sk 55

6 QOther insccts 62 61 A1 61

7 Other invertebrates 59 51 £0 61
Colurul Totals L5 hik 50 56
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Linear regression analyses for total aniimal habitat suitability indicate that
neither kind of reilway formation is proforrcq for reproduction (the correlation
coefficient,™ , = .99% does not depart significantly from similarity, =1),
feeding (v = .964) or living ( =" = .702). The only deviation of interest from
this pattern is the apparentAproforcncc shown by birds for cuttings as o living
habitat. Howecver, observation of specics frequencies (5.2) do not support this

concept and more sightings were made on embankments than cuttings.

There are inherent difficulties in this kind of subjective recording, increased
by the limitfation of mzking observations at cach sitc only orce. The value of

continuing such work is in some doubt unless 2 rore objective method can be

found.

Table 5.2. Drbanikments. Records for 78 sites (1973).

Habitat Suitzbility Frequencies %

Row

No. Animal Type r o f 1h Row Totals
1 Birds 5% 5'% W 53

2 Rabbits 30 15 20 23

3 Small mammals Lo Lo Lo Lo

4 Large mammals 11 9 o] 10

5 Iepidoptera : 54 Wz L4 4o

5 QOther insects 63 £2 62 63

7 Ctlier invertcbrates Cl 51 61 61
Column Totals Ly Lp hi L3

5.2 Species recording

Jitkir the constraints of the survey (Section 1.6} observations of animals

belonging to the severn groups listed in Tables 5.1 and 5.2 were recorded.

Weather conditions were important in determining the activity of animals and
hence the likelihood of observation. Insects, other invertebrates, reptiles
ard amphibians are all temperaturc-dependant and their abundance at suitable
sites wes found to vary. Generally spezking fower species were recorded on
cool, wet days. Birds and mammals, although affected by weather, are more

indepondent and the results are therefore more likely to be constant.
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A, Birds

Table 5.3. humber of species rccorded during surveys 197°7-78.

1977 1978

Total svecies on Bk 52 58
Other species associated "3 9
Other species not associated 8
Total specics on survey 50 75

A list of species additional to those recorded in Bastern Region (Way et cl,

1978) is given in Table 5.4,

Tablghﬁ.h. Birds recordcd on Southern and Western Regilon in addition to those

secn on Dastern region.

E'?'O' Common nome Scientific name

sofe no.

1130 Sparrow hawk Accipiter nisus

1150 Buczard . Butecoc buteo

3410 Greater Spotted Woodpecker Bendrocopos major
4020 Nightingale Luscinic megarhynchos
Logo Yninchat Saxicola rubetra

4100 Stonechat Saxicola torguata
5370 Linret Acanthis cannabino

Additional birds associuted with or observed from Southern and ¥estern Region.,

0390 Grey Heron Ardea cinerea

0570 Mute Swan Cygnus olor

0870 Tufted Duck Aythyn fuligula

0710 Shelduck Tudorna tadorna

1620 Oystercatcher Eoomatopus ostralegus
1850 Lapwing Vanetlus vancllus
2020 Curlew Mymenius arquata

2570 Lesser Black-bucked Gull Larus fuscus

3140 Tavmy owl gg;ffggiuco

3670 R.-ven Corvus corax

4460 Reed warbler Acrocephalus scirpaccus
5050 Grey wagtoil Motacilla c¢inereo

Birds seen on Eastern Region only.

Sand martin

*Willow tit

Garden warbler
Partridge

Riparia riparia
Parus montanus
SyIviz borin
Derdix perdix




All seventy-five species of bird, recorded on or about Southern nnd vestern
Regions were, with the exceptionof the sparrow hawiz, commen for the area

surveyed.

Order : TFAICONIFORMES

Accipitridae (Buzzard and Hawk)

F +

Buzzards were seen hunting dn occasions above the arex in general, but nost

likely quartered BR properiy for rabbits and other animals.

Sparrowhawks were less frequent and only recorded at two sites, Yarnbroox and
Chessley Hill, boti in Wiltshire which Is ut the c¢dge of the main breeding
arca. The latter site was close tc habitation.

Falconidae (Folcors)

Kestrels were surprisingly rare, which is unlike the situation at roadside
verges where they uiay regularly be seen runting. This rarity may be due to

the cxtensive scrub on BR which is not a suitoble hunting habitat.

Order : GALLIFORMES

Phacianidae (game birds

Rough grass verges could have provided nesting for the partridge, but no
cvidence was found (except during 1977) and only redlesged partridges were

obaerved,

Order : COLUMBIFORMES

Columbidaue (doves)

Hoodpipcons use BR for temporary roosting. murile doves werc reasonailly common
and the distribution has becn found to correspond closely to the main food plant

Furoria officinalis, which occurs on Bi property. Collarecd doves were wWidely

distributed.

Order : CUCUIITFORMES
Cuculidae (Cuckoo)

The cuckoo was recorded occasionally on BER.

Crder : APODIFORMES
Apodidac (swift) .

Seen throughout hunting over BR, but only recorded in the "air space"

occasionally.
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Qrder : PICITORIES
Picidae (woodpeckers)
Green woodpecicers were recorded regularly on BR and found feeding, probably

on wood ant {(Formica rufa). Greater spottcd woodpeckers werce less frequent.

Order : PASSERIFORMES
Alaudidae (larks)
The skylark was not recorded orn BR very often, although the habitot secmed

suitablc.

Hirundinidae (swallows and martins)

Both swallows and, to a lesser extent house maurting, bencfited from railway

structures as nesting habitats.

Corvidae (crows)
Rooks, carrion crows, jackdaws and magpies were all commaon railuay birds found

mainly feeding on carrion from the track and cess. Jays occurred more often

in wooded areas.

Paridae (tits)

Great and blue tits were very common. Long-tailed tits were also frequently
recorded with a nest being found at RSY Bradford Peverell, Dorsct containing
young., HMuch suitable nesting and feeding habitat was scen. Morsh tits werc
recorded or. occasions, but neither wiilow nor coal tits, &5 the habitat was

generally unsuitable.

Sittinac (nuthatch)

The nuthatch was only recorded at RGY Camel River, Cornwall.

Certhiidac (tree creeper)

Treccrecpers are very comnon throughout ZR.

Muscicapidac (thrushes and warblers)

Mistle and song thrush were occasionally recorded and blackbird were very common.

A fieldfare was rccorded at T65 Greenslade, Devon yeing well out of its scason,

vut unlikely to have bdeen breeding.
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Stonechats were rurce, being recorded only at E77 Beaulicu Road Station, Hants
on a bracken covered embankment. In o similar habitat, a whinchat was recorded

at R92 Machen, Mid Glamorgan. Both were within their distributions.

Nightingales were rare, being recorded at only one site, Robins were comron,
having much suitable habitat. Scdgewarblers were confined to ditches and

blackcaps were occasionally observed,

Whitethroats were found to be less commo. than in Eastern region (1977). Lesser

whitethroats were not recorded.

Willow warblers were common (most abundant warbler) and chiffchaffs were

recorded where woodland occurred.

Goldcrest were more occasioanal and mainly associated with conifers.
Prunellidae (duzz ck)

Dunnocks were cometimes scen perched on the boundary fence calling. They were

not abundant.

Motacillidae (pipits and wagtails)

Headow pipits were not common, and neither were pied and yellow wagtails as

the habitat was unsultable.

Sturnidae (starling)

Startlings were widely distributed.

Fringillidae (finches}
Greenfinches, goldfinches and linnets were regularly observed, and bullfinches

were common and always seen in pairs.

Chaffinches were cextremely common, taking advantage of many habitat types.

Emberizidae (buntings)

Yellowhammers are well sui*~d to a railway habitat of open scrub. Corn buntings,
on the other hand, were morc frenuently seen on adjacent farmland. Reedbuntinge
were guite common (especially in 1977) and mainly seen in sites with running

ditches,
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Ploceidae (sparrows)

House sparrovs were widely distributed. Tree sparrows were rare, being
woodland species, but a nest was found in open country at C1ll9 Evenlede,

Gloucs, in a woodpecker hole,

B. Other Vertebrates

Twelve species of vertebraies other than birds werc recorded on British Rail

property:-

Class : MAMMALIA

Rabbit (Oryctolagus cuniculus)
Rabbits were recorded at 61/171 sites (36%).

Management of rabbit populations is often necessary since damage is caused to
neighbouring farmland. Control is achieved in a number of ways and often first
involves the clearance of scrub cover. However, rabbits do play a part in
increasing the conservation value of BR by grazing which results in herb-rich

swards.

Fox (Vulpes vulpes)
Foxes were recorded at only 8/171 sites (5%) although this number is likely to

be an underestimate.

Stoat and weasel (Mastela erminea and M. nivalis)

Occasionally recorded. Stoats and weasels were probably more frequent than the

results indicate as the railway habitat seems quite suitable.

Shrew and Bank Vole (Sorex sp. and Clethrionomys glareolus respectively)

Records werce made for 8/i71 (5%) and 2/171 (1%) of sites respectively.

Class : REPTILLIA

Common Lizard (Lacerta vivipara)

Recorded at 15/171 sites (9%), being the second most common animal. They were
usually observed running on pieces of wood or concrete or on bare rock. Much
of BR property scemed suitable, especially where cuttings with loose rock

provide crevices for cover,
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Slow worm (Anguis fragilis)

Recorded at two sites.

Grass Snake (Natrix n. helvetica)

Recorded at two sites but probably more common,

Class : AMPHIBIA

Frog =nd Toad (Rana temporaria and Bufo bufo respectively)

Each recorded at <1% of sites and probably of minor importance except where

ditches are well maintained.

Super class : PISCES

Three Spined Stickleback (Gasterosteus aculeatus)

Observed in an open ditch at one site.

C. Insccts and other invertebrates

Sixty five species of insccts were rccorded and are given in Table 5.5,

Table 5.6 lists the other invertebrates seen.

The species recorded tend to be those most readily recognised, although

particular attention wvas paid to the identification of butterflies, for some

species of which British Rail provides an excellent habitat.

Table 5.5. Onecies list of insccts.

Recorded on BR property during 1978 survey.

QOrder Common Name Scientific Name
LEPIDOI'TERA
(Rhopalecera) Large white Pieris brassicae

Small white .
Green veined white

Pieris ranace

Pieris naEi

Orange tip Anthocharis cardamines
Brimstone Gonepteryx rhani
Peacock Inachis 10

Small torteoiseshell

Corna

Pearl bordered fritillary
Miurbled white

Aglais urticac
Polygonia c--album
Boloria cuphrozyne
Melanargia galathea

Grovling Hippoarchia semele
Meadow broun Maniola jurtina
Ringlet Aphantopus hyperantus
Gntekeeper Pyronia tithonus

Smnll heath
Speclled wood
Wnll brown

Cocnonympha pamphilus
Pararge acgeria
Lasionmmata negera
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Table 5.5 continued.
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QOrder Coirmon liame Scientific Name
(Rhopalocera) Smo 1l copper Lycaen: phlaeas
continucd Common blue Polyomrntus icarus

Grizzled skipper
Smzll skipper
Large skipper

(Heterocera) Buff Tip
' Cinnabar
Mottled umber
Tlume
Six Spot Burnct
Tiger s&p.
Yellow underwing

COLECPT=RA Bloody nose beetle
Dung, beetle
Soldier beetle
Whirligip beetle
7 spot ludybird
2 spot ladybird

HYMENOPIERA Ant sp.

Ant, wood
Bee sp.

Bee, honey

Bee, pufftailed

Sowfly gall

Wasp sp.

Wasp, parasitic

Wesp, oak apple gell

Wasp, ozk martle gall

Wasp, robin pin cushion gall
Wasp, spangle goll

CRTHOPTERA Grasshopper Spp.

Zush-criciket sp.

DIPTERA inc. Biting "'Gnat'' midge
Blow fly
Cranc fiy
Horse fly
Hover fly
Mosquito

HEMIPTERA . Frog hropper spp.
Trog hopper 7
Plant hopper sp.

Pond skuter sp.

ODONATA Dragonfly sov.
Dragonfly
Drapgonfly
Damsel fly

Pyrgus malvace
Thymelicus sylvestris
Ochlodes venata

Phaleraz bucephala
Callimorpha jacobaeae
Tronnis defoliaria
Pterophorus protadactylus
Zygaena filipcndulae
Arctiidac

Moctua pronubas

Tiaarchn tenchricosa
Scaratacoldea
Cantharidoe

Gyrinidnac

Coccinellia 7 punctata
Coccinellidae

¥orwicidce : Lasius sp.
Formica sp.

Apidae

Apis mellifera

Bormbus sp./Psithyrus sp.
Pontaria sp.

Vespidae

Chrysis sp.

Biorhiza wallida
Andricus sp.

Diplolepis rosac
Meuroterus sp.

Acrididne
Tettigoniidae

Ceraztopogonidae
Calliphoridae

Tipula spe Tipulidae
Tnabanidae

Syrphidace

Culicidee

Cercopidac
Cercopis vulncrata
Jassidae

Gerridae

Anisoptera

Cordulegnster boltonii
Acshna grondis

Zygoptera inc. Agrion sp.




Table 5.5 continued.

Order Common Nane Scientific Name
NEUROPTERA Lacewing {green)

Lacewing (blue)
MECOPTERA Scorrion-fly Panorpa sp.
PIECOPTERA Stone fly

Table 5.6.

Species list of other invertebrates. Rccorded on BR praperty during
1978 survey.

Class Common HNare Scientific Name
ARACHNIDA Spider spp. Araneida
Red spider mite Acari
CHILOPCDA Centipede sp.
DIPLOPODA Millipede sp.
Millipede, pill Glomeris marginata
CRUSTACEA Freshwater shrimp Gommarus sp.
Woedlice Isopoda
QLICGOCHAL'TA Earth worm
GASTROPODA Snails and Slugs Stylommatorhora
PLATYHELMINTHES Flatworms Tricladida

5.3 Casualtics

Records werc kept of casunlties, amongst which werc a preponderance of rabbits,

game birds, rooks and crows. A "black-spot" appaerently exists for badgers at

Godmersham (RS8) where clectrocution, following contact with the third rail,

has frequently been reported. Nine such cascs are loown to have occurred

witnin the previous nine montihs,
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SECTION 6 DISGUSSION AND PROPOSED WORK

6.1 Amalgamation of the objective surveys

The continuzl assessment of recording and handling technigques has led to a
number of modifications which should improve the guality of information and
interpretation. It is possible thet the sampling cfficiency may be improved

in a ccmparable way,

At prescnt, the project sustains three statistically independent BUrveys,
namely the random, the cutting/embanlment and the Bilological Interest surveys.
Whilst ways of relating the Biological Intercst survey to components of the
objective survey have been suggested (Section 3), the data remain strictly
incompatible as, inter slic, is the information collected in the random and

cutting/emonnknent surveys.

With this diversification of resources, the sampling efficiency is low, only one
part in 7200 (100 m in 77 km of running track) being investigated. The intensity
could be doubled within the avnilable resource by combining the random and
cutting/embankment surveys (the independent value of the Biological Interest
survey to the Noture Conservancy Council is recognised) and it would become
feasible to stratify a survey of this increased size. However, it is first
necessary to consider whether the information obtzined from independently
sampling cuttings and embarlurents is sufficiently specific or important to

outweigh any advantage goined by amalganction.

An inspection of the random site data for 1977 and 1978 sihows that, of the 120
sites visited, 39 were cuttings, 43 embankments, 1l flats, and the rerainder
were variously combined, but nol dominzted by any particular type of formation.
Records of aspect and slope are kept, and it would be possible to obtain much

of the kind of information now available in the cutting/embankment survey by
post-hoc inspection of combined stratified data. The main inadequacy relates to
the theory behind pairirg of sites. Dairing vos introduced because, ideally the
erbankments should comprise moterials removed from adjacent cuttings (Way &
Sheail, 1977). However, since nc method hus been used to establish this
assumpticn, no relevance can be placed on any dependent interprctation, and any

contribution to the project is necessarily minimal and possibly destructive.



It is therefore proposed to combine and stratify the ohjective surveys, the
stratification being in such o form on to enzble post-hoc inclusion of randon

sites already visited in Eastern, Southern and iestern regions.

G.2 Stratification of the combined objective survey

Inspection of the accumulated data indicates that three factors make &
particularly important coniribution to variction in track-side vegetation. These
are pl, drainage and moragement, and should be used optimally to produce a
sampling stratification. However, information of ihe extent and scale required

is not ovoilable and it has been found necessary to approximate the factors.

The method chosen to do this follows Bunce, Morrel and Stel (1975) and involves
recording and processing a number of mappea éttributes for each unit to be
sampled, The method is eclectic and combinces selected meteorological, edaphic
and vegetational characteristics, with available information concerning track
type and usage. It is expccted, after processing, to derive a number of groups
from the recorded attributes which will sepregate variability into stratifiable
ftyack classes". These classes will be primarily utilitarian, although, with
careful choice of characters, major vcgetatioﬁ gradients (dependent on pH,

drainage and management) should be reflected.

The length of British Rail track in use 1in 1975 was 11,289 miles (Way, Sheail &

Mountford, 1977) and it is. proposed to sample the track in units of ten miles.
This sampling intensity will result in sonc 1,120 sites, of which rather less than
one quarter are likely to be urban. After locotion, urhan sites will be excluded
from the survey, slthough the total number will he recorded to approxinate the
length of existing urban track. Rural track units (exceph terminzlly where

lengihs of less than five miles azy occur and will be ignored) will be scored

for the following attributes:

(Table 6.1 over page)



mable 6.1. Stratification attributes.

Meteorology. Rainfall and temperature range. 6 classes will be token
from the Climatic Atlas of Burope (UMESCO, 1970).

Geology, solid. 18 classes will be recorced from the Geological Map
of Grezat Britain (Geological Survey, 1957).

Geology, drift. 12 classes, listed in the Atlas of Great Britain and
Morthern Ireland (Oxford, 19G3) will be used.

Soils. Cnmbined and reduced dota giving rise to 1% classes will be
taken from the Soil lav of England and Wales (Soil Survey, 1975)
ard the Atlas of Great Britain and ilorthern Ireland.

Topography. 7 classes weighted toward the lower end of the scale where
the majority of reoilway lines occur will be used. Source:
Atlas of Great Britain and Northern Ireland.

Vegetation. Coarse vegetation types (i.e. marsh, coniferous woodland)
recorded on 0.5. 1" to 1 mile maps and abutting onto the railway

track will be scored.

Track type. Gauge and number of tracks together vwith information on
usage {i.e. electrification, high speed track) - 7 classes.

Using tue recorded attributes, rural track units will be c¢lossified by some
suitable multivariate technique. Initially, it is provosed to use Indicator
Species Analysis for this purpose and to taxe the data to {ive levels of
division. ‘This clussification will give rise to 32 (25) "track classes'. The
track classes will cover the entire country and it is likely that the first
division will separate track in the upland north oand west from that occurring

in the south.

¥or survey purposes, British Rail has been divided into four areas which
coincide with Bastern, Scottish, London.-Hidland and combined Southern and
Western regions (Way & Shenil, 1976). f these, field sampling has already

been carried out in Zastern (1977, interim report) and Southern and Western
(this report) regions. It is not expected that all 32 track classes will occur
in ezch of the areas under consideration, but a certain number of track classcs
will be present in each region. Preojected field sarpling will be related to the
frequency of class occurrence ard & minirum of two sites for each stratum in
each area will be sampled. In areas where field sampling has already been
carriecd out, the stratification will recessarily be post-hoc, and, whilst

cach sample will be ascribed, by location, to a stratum, it is unlikely that
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the coverage will be smropertional. It is possible that some correction nay be
made by over-sampling of previously under-represented classes, providing these
ccour with sufficient frequency in the nrcas yet to be surveyed. However, it

is unrealistic to expect that 2 perfect stratification can be achieved.

'"he size of the field smmple in previous years has been a stretch of track
{fenced British Rail property) 100 metres long. This is @ conveniently surveyed
area waich, for logistic and comporaiive purposes, should not be

altered. The minimum practiczl length for the traclk class unit is ten

miles and any further reduction would increasc the number of samples (900

at this length) to a level beyond the ability of the present resource. The
lengths are clearly not compatible and since it is not sensible to extend the
sites or shorten the track unit it will be necessary to introduce n two-tiered

sampling system, i.e., cffectivel to samvnle the sample.
1 Y ¥

This sub-sampling will be done by:

a) determining the proportion of the total sites to be examined in each tracle
class in the arca under consideration;

b) nunbering all members of that stratum, and randomly selecting the reguired
proportion, which will give the track class units to be sumpled;

¢) reveating the proccdure withir cach track class unit by numbering and
randomly selecting access points (bridges, level crossings, etc.).

d) These access points will locate, as in previous years, the sample site.

e) Sampling and assessment will be as described in Scction 2.

The post-hoc relation of all xkinds of nreviously rccorded site will be by their
occurrence within a particular ten-wmile unit, ecach of which is referable to =~

track class.

Viork on the stratification is already in progress, and will be completed ir time

to seleet sites on the london. iidland region for swrvey during 1979.

6.3 General conclusions

The emphasis laid on refinement of method durirg this ycars report should enable
a greater frecdor to discuss the biological and conservation aspects of the
roilway system in future. whilst it is clearly sensible to replace the current
random and cutting/embankment surveys with a stratificd random sampling system,

and to analyse site data in conjunction with information derived from
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stratification, no decision has yet been made as to whether quadrat analysis
should continue to be based on estimated cover informstion. The value of
cover quantification during I.5.A. has been discussed and its main
contribution has been to indicate that flexibility should be maintained
between mathematically (I.S.A.) defined groups of the railway vegetation
continmuum. ‘Yhether cover data will produce more sensitive grougpings in
conjunction with other multivariate technigues has yet to be tested, and cover
information will therefore continue to be collected so that eny future

classifications will not be limited to incidence data.

It is hoped that the introduction of lichen and bryophyte recording will also
improve the sensitivity of the survey, and it is likely thati ballast testihg

will miake a useful contribution to interpretation.

Whilst limitations in the iechniques currently used are recognised, it should
nevertheless prove pessible to produce i fairly accurate description of
British Rail vegetation, and to describe in some detail those areas likely to
be of particular intercst to the Haturc Conscrvancy Council. How such areas
are eventually managed will depend on discussion between British Rail and

+he Nature Conservancy Council, although some ideas have already been mentioned.
It is possible that British Rail would be prepared to mark and selectively
manage 2 limited number of sites. This procedure would certainly be sensible
in the short term, but, with changing management, long-term conservation
prospects might not be so promising. An aliernative approach would be to
identify more extensive lengths of track, broadly rearesentative of the
biological vrlue of British Rail loand, over which long-term management plans

could be negotioted betweern British Rzil and the Nature Conservancy Council.

Such o scheme (and indeed wmost approaches tc railway land conservition) would
require informed advice on the effects of different management policies on
British Rail nroperty, and it is therefore hoped, during the next few

seasons, to establish selective management trials.
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Appendix 5. Additional plant species found on Southern and Western Regions during

1970. '

Acanthus mollis L. Cotoneaster microphyllus Wall.

Acinos arvensis (Lam.) Tondy Cotoneaster simonsii Baker

Adiantum capillus-veneris L. " Cortaderia selloanza (J.S5.&J.H. Schult)

Agropyron junceiforme A. & D. iove : Aschers & Graebn.

Agropyron pungens {Pers.) Roem. & Schulx. Crocosmia x crocosmiiflors (Lemoine)

Agrostis gigantea Roth. N.E. Br,

Agrostis setacea Curt. Cynodon dactylon (L.) Pers.

Allium triquetrum L. Daucus carota ssp. gummifer Hook

Althaea rosea (L.) Cav. Delphiniun ambiguum L.

Ammophila arenaria (L.) Link Dianthus armeria L.

Anephalis margaritacea (L.) Benth, Diplotaxis tenuifolia (L.) D.C.

Anthemis cupiana Dryopteris carthusiana (Viller) H.P.

Aquilegia vulgaris L. Fuchs.

Arabidopsis thaliana L. Epilobium brunnescens (Cockayne) Raven &

Arabis caucasica Willd. Zngelham

Arabis hirsuta (L.) Scop. Epilobium lanceolatum Seb. & Mauri

Arenaria s. leptoclados (Reichb.) Guss. Epipactis helleborine (L.) Crantz

Arenaria s. serpyllifolia L. Epipactis palustris (L.) Crantz

Asparagus o. officinalis L. ¥rica lusitanica Rudolphi

Aster novae-angliae L. Erigeron acer L.

Aster novi-belgii L. ' Erigeron mucronatus DC.

Athyrium filix-femina (L.) Roth, Erophila verna (L.) Chevall.

Atriplex hastata L. Euphorbia amygdaloides L.

Atriplex littoralis L. Buphorbiz esula ss L.

Barbarea intermedia Bor. Euphorbia cyparisslas L.

Barbarea verna (Mill.) Ascheri. Euphrasia nemorosa (Pers.) Wallr.

Bilderdykia aubertii (L. Henr:) Molden. Euphrasia pseudokerneri Pugsl.

Brassica oleracea L. Buphrasia tetraquetra (Breb.) Arrond.

Brassica rapa L. Festuca ovina L. ssp. teruifolia {Sibth.)

Briza maxima L. Peterm.

Bromus inermis Leyss. Ficus carica L.

Buddle ja davidii Franch. Fragaria x ananassa Duchesne

Calystegia silvatica (Kit.) Grisob. Fumaria boraei Jord.

Csmpanula glomerata L. Geranium rotundifolium L.

Campanula medium L. Geranium sanguineum L. -

Campanula trachelium L. Glaux maritima L.

Campanula alliariifolia Willd. Glyceria plicata Fr,

Carex arenaria L. Gyrnocarpium robertianum (Hoffm.) Hewnl.

Carex distans L. ) Halimione portulacoides (L.) Aell.

Carex extensa Good. Hesperis matronalis L.

Carex paniculata L. Hieracium spp. L.

Carex pendula Huds. Hicracium umbellatum L.

Carex. pseudocyperus L. Hordelymus curopaeus (L.) Harz.

Carex rostrata StcXes Hordeum vulgare L.

Carpinus betulus L. Hydrangea spp. L.

Carum verticillatum (L.} Koci. Hydrocotyle vulgaris L.

Centranthus ruber (L.) D.C. - Hebe spp. Comm.

Cephalanthera damasonium (Mill.) Druce Hypericum calycinum L.

Cerastium tomentosum L. Hypericum hircinum L.

Chemaccyparis lawsoniana (A. Murr.) Parl.Juglans regia L.

Cheiranthus cheiri L. Juncus acutus L.

Chrysanthemum maximum Ramond Juncus maritimus Lam.

Cordyline australis Hook f. Juncus tenuis Willd.

Cotoneaster horizontalis Decaisne Kniphofia sp. Moench



Appendix 5 (continucd)

Laburnun anagyroides Medic.

Lathyrus latifolius L.

Iathyrus nissonlia L.

Lathyrus odoratus L.

Lathyrus palustiris L.

Lathyrus sylvestris L.

Lathyrus tuberosus L.

Lavatera arborea L.

Lerna minor L.

Lemna trisulca L.

Lepidiurm latifolium L,

Ligustrum ovalifoliur Hasgsl,

Linaria dalratiea (L.) Mill,

Linaria purpurea (L.) Mill.

Linaria supina (L.) Chazelles

Linum hienne Mill

Lonicera japinoca Thunb,

Lunaria annua L.

Lupinus arboreus Sins

Luvinus polyphyllus Lindl.

Lycium berbarum L.

Lysimachia vulgaeris L.

Mahonia aquifclium (Pursh.) Nett.

Melampyrum pratense L.

lientha rotundifoliz (L.) Huds.

Mentha spicatea L. _

Menyanthes trifoliatn L.

Misopates orontium (L.) Raf.

Monstera sp. Schott.

Myosotis lexa Leam,

Myosotis sylvaticaz Hoffin,

liyosoton aquaticum (L.} Hoenci,

Myrica gale L.

Myriophyllum spicatum L.

Narcissus # biflorus Curtis

Hasturtium wicrophyllur (Boenn) Rchb.

Oenothers crytlrosepals Borbas

Ophioglossun v, vulgatur L.

Orchis morio L.

Osriundn regalis L.

Oxalis floribunda Lehm.

Parthenocissus tricuspidata (Seib. &

2uch,) Planch.

Phleum nratense s.s. L.

Picea sitchensis (Bong.) Curr

Pinus radictz Den.

Plantago noritime L.

Platanthera bifolia (L.} Ricih.

Polygala calcarea F.W. Sechuliz.

Poliygonatum multiflorum (L,) ALL.

Populus x canadensig Hoench
var. serotina (Hertig) fiehd.

770 species recorded during 1978.

10,

Povulus gileadensis Roulenu
Fotamogeton berchtoldii Fieh,
Potamogeton lucens L.

Potentills anglica Leicharding
Potentilla x italico Leam,
Potentilla rectz L.

Prunus lauroccrosus L.

DPueudetsuga menziesii (Mirv.) Franko.
Muccinellia distans (Jzcq.) Parl.
Puccinellia meritina (Huds.) Parl.
Pulmonaria longifolia (Bast.) Bor.
Pyrus cormunis L.

Quercus 1lex L.

Ranunculus circinatus Sibth.
Ranurculus hederaceus L.

Ruphanus maritimus Sm.
Rhododendron ponticur L.

Ribes sanguineum Pursh.

Rheum s». L.

Robinia pseudacucia 1.,

Rubia peregrina L.

Sagina apetala apetala Ard.
Selicornia rzmosissima Weods.
Salix cinerea . deifolia Macreighu,
S50lix r. repens L.

Salix r. argenten (Sm.) G. & A. Camus
Salvia wratensis L.

Serophularia scorodonia L.
Scutellaria galericulata L.

Sedum forsteranum Sn,

Sedun reflexun L,

Serratula tincteriz L.

Sisynbriuim altissimum L,
Sisyrbrium orientale L.

Soieirolin soleirolii (Req.) Dandy
Solidage canadensis L.

Sortus ariz s.s. L.

Spartina anglica C.1, Hubbard
Thymus pulegioides L.

Tilis x vulgaris Hayne

Verbascun virgatum Stoles
Veronica lorgifolia L.

Vicia sativa ssp. nigra (L.) Einrh.
Vicia sylveticn L.

Viola canina L.

Viola x wittrociticna Gams

Vulpia membranacea (L.} Dum.
Zannichellia palustris L.



TASIE 28 A cocporatirs classification of random sites, 1978, showing
indicator epecies, levels of division and end groups for
cover (x, left} and incident (y, right) dats.
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41- 54 Jurassic

55- 60 Cretaceous

63- 67 Tertiary
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SOUTHERN & WESTERN REGIONS:
SOILS

Major urban areas

Raw sand
Brown alluvial soils

Alluvial gley soils
Earthy peat soils
Redzinas

Brown sand

Brown calcareous soils

Brown earths

Argillic brown earths

Paleo-argillic hrown
earths
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Podzols
Gley podzols
Stagnopodzols 44
Calcareous podzols 45
. Argillic gley soils ’;'1
1
Stagnogley soils gs
' 56
Brown earths 23
Brown podzolic soil 64
Stagnopodzols | 66
Stagnogley soils _gL
Stagnohumic gley soils| 10

Raw peat soils
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