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2012 preface

This is Volume 1 (text) of the original report for the BSBI Monitoring Scheme from
1987-1988, scanned from my personal copy with a few annotations but excluding
Appendix I1I and the index to maps. The second volume contained the maps alone.
Both volumes were published together as:

Rich, T. C. G. & Woodruff, E. R. (1990). BSBI Monitoring Scheme 1987-1958. Chief
Scientist's Directorate Report no, 1265. Nature Conservancy Council, Peterborough.

Appendix III has been excluded as the data were subsequently reworked with some
additional information and published for Britain and Ireland separately as:

1. Rich, T. C. G. & Woodruff, E. R. (1996). Changes in the floras of England and Scotland
between 1930-1960 and 1987-1988: The BSBI Monitoring Scheme. Biological
Conservation 75: 217-229.

2.Rich, T. C. G., Beesley, S. & Goodwillie, R. {2002). Changes in the vascular plant flora of
Ireland between pre-1960 and 1987-1988: The BSBI Monitoring Scheme. [rish Naturalists’
Journal 26: 333-350.

which should be referred to for more up-to-date interpretation.

Other than setting out how the original 1987-88 scheme was organised, the text
should be of interest in showing that the Atlas of the British flora records should be
treated as summary 10-km square records for the decade unless there is clear evidence
to the contrary, and for the difficulties of comparing sets of records (chapters 3-5).

TCGRich
January 2012
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SUMMARY

The BSBI Monitoring Scheme was set up to assess the current status of the flora of
Britain and Ireland. Records for the Monitoring Scheme were cecllected by volunteers
who were largely members of the Botanical Society of the British Isles. The scheme
was based at the Biological Records Centre, Monks Wood and funded by the Nature
Conservancy Council and the Department of the Environment, Northern Ireland,

The ajms of the scheme were 1) to provide, by comparison with the results of the
Atlas 10-km square survey, an objective assessment of the species which have changed
in frequency over the last 25 years, and 2) to provide a network of tetrads (2 x 2 km
squares) to be used in the future to monitor changes in the flora. 429 10-km squares
(1 in 9 on a regular grid basis, approximately 11% of the total) throughout Britain
and Ireland were selected for survey, and within each 10-km square, three tetrads
were selected for more detailed recording. '

During 1987 and 1988, 985,000 records representing 2660 different taxa were collected
in the field by 1,600 botanists. An optional habitat survey was also run to collect
site-based information. Over 99% of the 10-km squares were visited, and about 97% of
the tetrads were recorded. The records were checked by the BSBI Vice-county
Recorders and compiled into a computerised database. The error rate of the
Monitoring Scheme records is estimated to be about 0.1%.

Records for the Atlas period (about 1930-1960 in Britain, before 1960 in Ireland)
were collated into a separate database. About 225,000 records were compiled from
original field cards, BRC databases and correspondence, representing about 2000
taxa. Analysis of the records showed them to be largely summary in nature and often
unpredictable in quality and quantity. Error rates are estimated to be t1% for
Britain and £8% for Ireland.

. The Atlas and Monitoring Scheme databases were compared to assess the records.
Generally, more tdxa were recorded per square for the Monitoring Scheme, and the
Atlas is more under-recorded than has been realised. The numbers of critical taxa,
grasses and common species per sguare have been compared to evaluate the quality of
recording, which is generally higher for the Monitoring Scheme than the Atias. Alien
taxa have probably increased, but due to bias in recording and data handling, it is
not possible to determine the extent of the real increase. The seasonal varjation in
records is investigated and confirms the summary nature of the Atlas data.

Due to fundamental differences in design of the surveys, in data included and in
recording there are difficulties in comparing the Atlas and Monitoring Scheme surveys
to assess which species have changed since the Atlas. These differences, and how
they are treated for the statistical comparison, are set out in detail. The major
problem in comparing the surveys is correcting for the 16% more 10-km square records
collected for the Monitoring Scheme resulting from a greater concentration of
recording effort. The surveys have had to be assessed relative to each other and
thus only the taxa which have changed most can be identified.

The records are presented as maps and tables for most species, and as summary
statements for the rarer taxa. An indication of the statistical significance of the
results is given, sometimes with comments to help with interpretation of the data.

The habitat survey has not been analysed.

There are surprisingly few distinct trends in the species which have changed in
frequency, and there are always exceptions. Garden escapes have probably increased,
and grassland taxa {especially of wet or open pastures) and arable weads have
probably declined. This lack of distinct trends may be related to the problem that
only species which have changed most can be identified, or may be a picture of
general change.in the flora, There is considerable scope for further analysis of the
results.
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Chapter 1

Introduction

1 Introduction

The Atlas of the British flora* (Perring & Walters 1962) was a monumental
milestone in the study of the flora of Britain and Ireland. Although it was
essentially a phytogeographic work which showed the distribution of plants in
10-km squares throughout the British Isles, pre- and post-1930 records were also
distinguished to show changes of the flora with time. The use of this temporal
information by conservationists proved to be one of the most significant
applications of the Atlas; indeed no other single work has had so much influence
on the development of nature conservation in Britain.

The records for the Atlas were largely collected in the field by members of the
Botanical Society of the British Isles (BSBI) between 1954 and 1960, and were
supplemented by additional historical records. The distribution maps thus
largely represent the status of the British flora as the post-war agricultural
revolution was coming into effect. Since publication of the first edition of
the Atlas in 1962, a considerable body of additional knowledge has accrued and
significant changes have taken place in the countryside. Many new records have
been made, new species discovered, some taxa have spread, others have declined
or been lost, Although new editions of the Atlas in 1976 and 1982 contained
revised maps of about 320 rare taxa, many of which were under more or less
continuous surveillance, the Atlas was becoming out-dated as an indication of
the status of the rema1nder of the flora. Tne BSBI therefore began to
investigate the methods whereby a new Atlas could be published in the 1990s.

During 1984 and 1985, it became apparent that there was an urgent need to
study increasing and decreasing species, particularly those just outside the
scope of the Red Data Book. The Nature Conservancy Council s statutorily
required to review the status of the British flora every five years (Section 24,
Wildlife and Countryside Act 1981). Also, there were thoughts that the
agricultural revolution was slowing down: further changes in the countryside
could be less marked, some changes could indeed be reversed. A study of the
British flora might thus catch it at the end of a period of rapid change and
before it settled into & period of relative stability. These constraints
together with uncertainties about the reception of a comprehensive survey
project by the BSBI membership in general, meant that a new Atlas per se was
considered unfeasible.

It was therefore decided to set up a less ambitious scheme which could address
these points, and which would be a first step towards a new Atlas. If set up
properly, the scheme could also be used to monitor change 1in the future
independent of the Atlas. After much discussion, notably with Dr John Dony, it
was f1na]1y agreed that the scheme should be a short-term sample survey of one
in every nine of the 10-km sguares throughout Britain and Ireland. Specifically
the aims of the scheme would be:- :

To survey the flora of a sample of the 10-km squares in Great Britain and
Ireland (approximately 11% of the total), so as to:-

1. Provide by comparison with the results of the Atlas 10-km square survey
(1954-1959) an objective assessment of the species which have changed in
frequency over the last 25 years.

* hereafter referred to simply as 'the Atlas'.



2. Provide a selected network of 2 x 2 km squares (tetrads) from within the
chosen 10-km squares to be used in the future to monitor changes in the
flora.

Finance for the Scheme was agreed with the Nature Conservancy Council and the

Department of the Environment (N. Ireland), and the "BSBI Monitoring Scheme" was
lTaunched in 1986.

2 OQrganisation of the Monitoring Scheme

The Monitoring Scheme was based at the Biological Records Centre, Monks Wood
(BRC). Plant records were collected in the field, verified by the BSBI
Vice~county recorders, sent to BRC and compiled on the computer.

The botanists responsible for collecting records in the field were mainly
members of the BSBI, but members of the Wild Flower Society, the British
Pteridological Society, County Trusts for Nature Conservation and many local
Botanical and Natural History Societies also contributed. Records have also
been received from the Nature Conservancy Council, Department of the Environment
{N. Ireland) and the Forest and Wildlife Service, Republic of Ireland.

The vast bulk of the organisation at a county level was undertaken by the VC
Recorders and their delegates or other botanists. The role of these people in
organising their field work, checking the incoming records from field workers
and checking the BRC computer printouts has been central to the success of the
Monitoring Scheme; the quality of the data collected is a credit to them.

National Co-ordinators helped co-ordinate work in the regions and supported the

VC Recorders; these were Stan Beesley (N, Ireland), Gwynn El11is (Wales), Roger

%oodwi1];e (Republic of Ireland), Henry Noltie (Scotland} and Frank Perring
England). '

The Scheme was overseen by the Monitoring Scheme Steering Committee:

Derek Wells (Chairman)

Frank Perring (Secretary)

Mike Walpole (Treasurer)

John Hellawell (N.C.C.)

David Allen Gwynn E1T1is David McCosh
Stan Beesley Roger Goodwillie Henry Noitie
Mary Briggs Geoff Halliday Chris Preston

Chris Preston, David McCosh, Frank Perring and Derek Wells were responsihle for
the day to day running of the Scheme.

The Scheme was co-ordinated by Tim Rich, based at the Biological Records Centre,
Monks Wood, assisted by Rosemary Woodruff. Other staff employed on a casual
basis to help with data processing were Jayne Abblitt, Tina Waterman, Paul
Smith, Karen Tomblin, John Needham, Stuart Green and Val Burton.

Advice and help were provided by the staff of the Biological Records Centre,
Monks Wood. Additional help and advice were provided by other members of the
Institute of Terrestrial Ecology, particularly Mark Hill and Dorian Moss.
Computing support was provided by Claire Appleby, Dorothy Greene, Jeff Moller
and Tina Waterman.



3 Selection of the 10-km squares

The 10-km squares in Britain were selected by taking the square with the largest
area of land in the Scilly Isles, SV(00)/9.1, and then taking every third square
with Tand north and east so as to cover the country.

The 10-km squares were selected for Ireland by taking the most south-westerly
square on the Irish grid with Tand (V(00)/4.5) and then proceeding as for
Britain.

The 10-km squares for the Channel Islands were based on the UTM grid, and were
selected as a 'best fit' extension of the British one in nine sampling grid.

A map showing the selected 10-km squares 1is given in Figure 1. There are 317
selected 10-km squares in Britain, 110 in Ireland and 2 in the Channel Islands.
These represent about 11% of the total number of 10-km squares.
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Figure 1. 10-km squares selected for the BSBI Monitoring Scheme.



Within each 10-km square, 3 teirads (2 x 2 km squares) were selected for more
detailed study. These tetrads are A, J and W following standard BSBI
nomenclature (Figure 2; see also BSBI News, 43: 9), These tetrads were selected
to be as geographically separated as possible and to fit in with existing
2 x 2 kmor b5 x 5 km recording networks.,

E{J | P|U|Z
D| 1 |N|T]|Y
C{H[M| S X
B G‘ LI R|W
V

A|lF | KjQ

Figure 2. Diagram showing nomenclature of tetrads in-a 10-km square. The
tetrads selected for the Monitoring Scheme were A, J and W,

There are several advantages to selecting the 10-km squares on a regular grid
rather than at random. First, the variance of sample estimates may be slightly
reduced compared to random sampling. Second, each vice-county is represented.
Third, they are considerably easier to remember or to work out from a known
square, A fundamental assumption is that species are distributed at random with
respect to the sampling units (i.e. national grid), and that no species show

periodicity in their distribution with Tlags of 3 10-km squares, or multiples
thereof,
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CHAPTER 2
The Monitoring Scheme Database (1987-1988)

1 Introduction

This chapter documents how the data for the Monitoring Scheme have been
collected and compiled into the 'Monitoring Scheme database'. A brief analysis
of some of the data is given, but a more detailed comparison of the database
with that compiled for the Atlas of the British Flora records (Chapter 3) fis
given in Chapters 4 and 5.

2 Collection of the 1987-1988 Monitoring Scheme records

The detailed instructions for the Monitoring Scheme were sent to all BSBI
members with a sample record card in December 1986 with BSBI News 44. The
instructions were prepared as a special 8 page booklet, which 1s given in a
slightly edited form in pages 6-16. These instructions are given in full so
that the scheme can be repeated in identical form if desired.



BSBI MONITORING SCHEME: INSTRUCTIONS FOR RECORDERS
INTRODUCTION

Most members of the BSBI will be aware of the great changes that have taken
place in the flora of Great Britain and Ireland since publication of the Atlas
of the British Flora (1962) and the Critical Supplement (1968).  Because
information on the current status of the flora is urgently needed, the BSBI
Monitoring (or Mapping) Scheme has been set up to assess the changes that have
already taken place, and also to provide a means of monitoring further changes
in the future, The flora of a sample of 10-km squares throughout the country
will be surveyed during the next two years to give an objective assessment of
the species which have changed in frequency and/or distribution over the last 25
years, and within each of these selected 10-km squares, three tetrads (2 x 2 km
squares) will be surveyed in detail to establish the baseline for monitoring
future changes. It is hoped that the Scheme will also be a first step towards a
new Atltas in the 1990s,

The aims and outlines of the Monitoring Scheme in BSBI News 43: 7 (Sept 1986)
are the result of considerable thought and discussion by the Records Committee,
the Monitoring Scheme Sub-Committee, three VC Recorders' Conferences and many
individual members of the BSBI. The Scheme has the support of Council, and is
funded by the Nature Conservancy Council. ALL MEMBERS OF THE BSBI ARE INVITED
TO PARTICIPATE IN THE SCHEME, which we hope will be instructive and fun to de,
as well as producing much important scientific data.

INSTRUCTIONS FOR THE SURVEY

There are two parts to the Scheme - species recording in selected 10-km squares
and tetrads, and an optional habitat survey.

The 10-km squares selected for the Monitoring Scheme (one in nine on a grid
basis - Figure 1) give a representative sample of species and habitats, as
well as representing every vice-~county. The tetrads selected for detailed
survey (A, J and W) fit within existing tetrad or 5 x 5 km square recording
networks, hence data can be incorporated intc county Flora projects. It is very
important that these selected 10-km squares and tetrads are recorded for the
Scheme, irrespective of quality or area: they must not be changed for "better’
squares. Coastal 10-km squares with only a small area of land should be
recorded as they stand and not amalgamated with neighbouring squares,
irrespective of treatment in the Atlas, If the A, J and W tetrads fall in the
sea, they should be ignored {after you've checked for Zosteral).

YC Recorders will organize recording in their vice-counties, and they (or their
delegates) will concentrate on the selected tetrads within the 10-km squares.
BSBI members who wish to.record for the Scheme should, if possible, contact the
VC Recorder BEFGRE recording to avoid duplication of work. Addresses of VC
Recorders are given in the December 1985 list or contact me if you are uncertain
as to which vice-county you will be recording in. Watsonian vice-county maps
are available from Margaret Perring, BSBI Publications.

Members planning holidays in areas which are iikely to be under-recorded will be
especially welcome., The National Co-ordinators, who nave responsibility for
ensuring complete coverage of their countries, will be abie to advise members on
areas where help is needed and will also answer local problems and queries.



SPECIES RECORDING

Species Tists form the basis of the Menitoring Scheme, and it is therefore very
important that they are compiled as carefully and in as much detail as
possible. Lists of species for 10-km squares will be compared with the Atlas
records to assess which taxa have changed in distribution and frequency, and the
detailed tetrad Tists will form the baseline for monitoring future changes,

A1l native and introduced species (other than plants obviously cultivated or
planted) occurring within the selected 10-km squares and tetrads should be
recorded, including hybrids and all generally recognised infraspecific taxa.
Nomenclature should follow Clapham, Tutin and Warburg Excursion Flora (3rd
edition 1981), which is the recommended Flora for the Scheme as it is reasonably
up to date, widely available and cheap! Please make full use of the panel of
referees for critical species.

Only records for 1987 and 1988 will be accepted for the Scheme., Even if a
species was present in 1986, do not record it unless you actually refind it
during the survey. This is very important; we want a clear "snapshot" of the
flora for this time period alone, and as with cameras, the Tonger the exposure
time for the snapshot, the mere blurred the picture. Records made in other
years will be invaluable for the new Atlas, but must not be amalgamated with the
Monitoring Scheme records.

Species cards

The special Monitoring Scheme species cards should be used for recording in the
10-km squares and tetrads, The cards are A4 in size to give room for all the
data, and to enable them to be photocopied easily., The species list is printed
on one side of the card, hence cards can be used as A4 to avoid endless turning
or can be folded in half if a smaller card is preferred.

Cards for S England, N England, Ireland, Scotliand and Wales are available
(Figure 3), with nomenclature updated to follow the Excursion Flora, Records on
the old BRC cards will also be acceptable provided they have the BRC species
numbers against the names - Trust cards (which lack the species numbers) are NOT
acceptable. When crossing through a species name, please avoid obscuring the
BRC number which is used for computer input.

In addition, detailed information about rare, critical and other notable species
found in the 10-km square or tetrad should be recorded on the Monitoring Scheme
cards, or on the habitat record cards (see below). Notable species are those of
local interest or importance. The exact decision about which species to include
is left to individual recorders, but, for instance, new VC records and species
which the recorder suspects are deciining or increasing should be detailed.
~This information will be especially useful in 10 years time, and will enable a

detailed eye to be kept on our more endangered plants, ‘

Please complete a separate card for each recording visit to a tetrad or 10-km
square, unless you record in the same area very frequently (say, more than twice
a month), or actually live in it. Even in these latter cases, please use a new
card each month to give us the spread of records through the seasons. Do not -
amalgamate records from separate cards yourself; this loses information,
increases "transfer error” and involves extra work which can more easily be done
by computer at BRC! If possible, localize recording to a tetrad or specific
area within the 10-km square to help refind plants in 10 years time (VC




Recorders will give exact instructions on where and how to detail visits). Grid
references should refer to the SW (i.e. bottom Teft-hand) corner of squares as
usual. A completed example of the species card is shown in Figure 4.

Figure 3. Map showing areas
covered by the 5
species cards.
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Example of a species card.




YWE0Z = 4 QINRAH = ¥ Z .m. W 861 ‘" pe DIE) STFSI HSILING JHI 30 vHUES NOISHENDXT O— ﬁmz
mﬁw O d FIVIAUOOY = DN/,  SEINEHSENS = GINTTHIGND aNY1L00 DUNAYYH T BIINL 'WYHIVID SMOTIOE RUNIVIONANON
: 145 1843
- LINO SAWVH S31DEdS HONOWHL SSO¥D 3ISVITH ues 0z6 proy T
A&m—.._ QQMMHJQZ QE{U nbs ayawl (0T 33eGoX 18] atm 65
da3 T60Z " gyq 9mgr  ©Am L1691 A STET : oy ogz  aid L16 anu 166 na, g
ead T60L  yaq cpgy 1ds 5691 P, £of1 ana x £0fz snd 316 wues pporld 189 o1b s
pou L9802 egagoa Zggr ani 9691 dioas ZEET oep xTavt S0IT wad 16 ©¥3 bBoerd 6.9 ORI AIVID G5Y qun wWoand  #97  prf 1s
aiy SBOZ  joz 1agr b1 ¥5e1 r— 0zEl wos esde  volT eud €16 fum BL9 3T DSy AP IOPOE  LLT  Ean gyg L5
qnp £20Z  Bue teRt 91w seqE £691 xe1 6Ifi and 07T —eprow— 116 Irb ¢y AIz euey 1sy @38 LS R it
wed 080T qre 9LET GTe 2vAuyd 1691  Tow BA{od gisl BTp 17E Jom ZDIi[p ony 606 asnted 1] ©OF 9TV urex TeZ  dre agory  8F
a1e 0JTAL  LIOT waswnpss SLRT wed opouy LRST Tha SUST  Aze OsoAM  LEET qhy 001t pud 906 Trw vey  Bru esuwsny  wkb ogy.sd x E@EE daz ap
Ina UREIL  9LOZ  yyum FL91 ourwm, uryd 991 395 BATCd  BISU anw rookW  STET dure 6601 sS1pP £06 19¢ Joata €49 nbe gUIED  €EF Yo nwold 0+Z  1Ad eSn{y ot
Tou 0PZZ 92 yot3l 8581 (ef aynos zieT del oukow greT  Ixd £0ST  qiw ¥Ts qre njwe]  860T Tod uelan 0906 xsy 11R7d 1.9  I®S ¥ISE)  ZE¥ Cow PZIAR 967 gad e
Bue =a%0z #tzz exd ofeil pioZ pou (961 —mpoalnFe  ELOT  GRE— $906T ged 5zs Ebe arsox  LBOL weo 106 1Ina nIyas DLY Aaa wniejy Tk dea ¥5Z  ses eaty 1y
Tod quuey  LE2? del [¥101 6902 ane doass S98T any pesay Zi91 wad ¥90ST  woj vavow ZEET aze yneud  ¥RO0T  =we (IU2D §6B 300 sefig 869 38q 1da®y  gTv deu ssezd 19T yra 15¢
01g 10T0A  9TZZ usw awTOL SEF yue ia7os 2991 dea 1991 ®=ad, 90SY  sex uryow LOET ITU wod  TOROT U1l £68 301 £59  Inn TTARD LTH 1As yoeig 057 o3s 65
113 133 €0TZT snd 21301 990Z 4g T981 xew wydey 9991 2owow POST ~mrya—agson  SOET W3 wos 10801 DBue siuss (68 Juy 558 ses 444 Foa wsite 9YT  Eeb 3F
N2 1T . VPEZT INA X ITTE 5902 jem dry08  geml ovaa »991 moa 66%1 pas wnutw 0% woed dTunt 00T ARd—— 8E® Duw asoxd ¥5% Bea €Tr 11 [4 A T— or
REE 02z wad nufUi  090Z san yyros LSBT e0m E99T we— S6FT  Bbe tnmtW  S6ZT n16113 6L01  Tyn LR aou £59  aTAs 1T¥ 395 ueplE 187 yumo z5¢
g gizz 11d wEnUL  T0%2 Bry coyos GGgf  aes 7391 dr®  ®0d  ¥6¥T 338 nigiM  96Z1 priras 8Lo0T  @3% ZERB oul wgeiqd [59 1A 61y  Ond qnd  TOYT  ues,s0xfw  of
121 L1z ~aw S¥IyL  850Z gegy 758l  sowdesr— a9t T4 €6¥L yiw wnoW E6ET vel LLOT amxes 8.8 3ed uoiod  8¥9 xes Ly dpo gnd torz  oad £z
Ted Slgz uiw 6EDZ  sey sogss 1581 wed €EYIL 3FTG =I9Td  Z6%1 agw eaeW  THIT nbs sLoy 1ed zzse [n3 esdra 9¥9 dna Si*  qnd 0P dne wialy Zz
ITI0P ¥1zz d1e TTTUL L¥0Z 1ag EFRT  Tad TEY91 pow 06¥T _smdmnozew 16Z1 aew ot qed. 288 and 31610 0¥y ©IISOX t1r  uac BEZ  udy nuzey 12
ang ZIZZ ©0I0IS Ml J¥0T gag Zrel  1wo 959l 3em 6BYT  txy eAuek 68ZI L 1L0T 3e3opo £BL 3ww ewssg FEF  d1d EI¥F  veu TNI@A BET dyy nosay  (vZL
e ofzz w36 11tel SEVT ado LEBT enbutl 5597 (em 88¥T  zan x 98zl xo1 Juy oLOT  TOWw 088 o173 gry  wel iy Ted  e19§ ISET  pod dobav 0T
ues L0zZz pau pEdei  TROZ sy AT pey £591 uwey LBYT  pds <BZ1 FE) 6901 Tou, 6LE sad czg  ind BOY @14 INADA FET  sow exopv Bl
AJe eToIA YUZT DG SNARE  GEOT afy Se8l wy3 1691 302 3ue({d <8%¥fT Jrd x &LZ1 sN3ze L9091 ©OI1® 12g8 die yasag 9I9 11d SUF Ina 3939 ZEZ  wyd 6
UTw esuts  Sozz Gbe Xeiel ¥E0Z e3p DESL 517 °13 z6r3t TA® (Y124 >n._n fezi uos E9HT @ SLR 3e2 nonwa DZ9 uad vo¥ 3ad t1TeE lgz 11w (tyaw ¢
T4s 66TZ Inna EEDZ zyp jyxws 9781 Tng o1y I6F9T DBiv Z8YL  npe yyuew zLzT B8va 1901  1oQ ¥LE oep wjued SR poned 0V mper—wqIed 677 mwd— <
das 861z aed owuel €0S  qrp eenws Szl o1 6Y9T UOD WOUTd  IO¥E 3o yyrew gsz1  n 1M 6507 —wde=nTTRD EL8  anG €19 enatuRd . IO  Bru olreA S22  wes amoy €
1¥5 3eE L61Z INA UTIAS 6207 336 uodeS Tzal oqrhg L¥GT  TOA 18FT  Jun 921 na, 1133 - T3 698 ovw org vaoqued ooy Ues 20TPE  YIT  oad L6EL
Fie jes 985z T1dn ¥ SZ0T  anay otues BIST  Inv SPYT sy nBUTA  QUFT  gny SrreM Z9IT 3ng TLSOT 397, 298 2u1 609 sarred 66E qnd 296 wab 96EL
0o 912 qny 8Z0L Wia nbues £eST nbe 1ep9l wes ydwid grwl ks o1 jng, Lsny  ads (98 ony Ayoeq 809 eA L6E vid nuasy 196 gqre s@rav GRET
kil Y617 330 WOAS  PZOT goa toweS LIAT Jov unuey ZpSl 316 1OV uid wersW 9571 Biq 9501 31q oa3Ten ¥98 ofb Aiveq (09 JIC 6L ey wuaa¥  QET e—0— —
a1y 161z AT3 ydwls Z70L en 9TBT ury o1pwy T¥9T 19¥ BSTd LY Iov qes zezl 1eq SSOT niu UPIRD D98 0I5 si134D  ZZaT Biw (139 1eq doray 1z | 1os Beyes  ggsl
®iy e101h 6877 exd yooms Tzl St SI8T  qoa 091 SAR BRIMGE SOV dny ajpow oGzl aae ¥YsG1 330 ¥SH 137 SOUAD  L6S ey anu g6% o1d +1Z [nbke 1za3d 6730
ndo anqia  $8iZ nbe YMINS 0207 ngs nques bigl 3ed saand  gpor Pad vad E9Y1  wpa uosew ezl Tanae ounp NS0T 310G AW 9rg =#po-boud) 966 aew ERE 3ed 817 {1es LT
185 1as 0BT —ww.paens 6107 (ox osyes 908l 3102 zeel Feq exd T9¥T  naa pap uow orfer BYNT  anw pcg anm equAd  Zeg  Dew £ar It L1z juet L¥S1
wny 338 [08EL weu FI0Z wyp SoRT  uim Te9r ead L¥ZZ  Jom yayen  z¥zl 1as Lro|  dea tve del 21d&x0 TTeg  wil fBE LN 91z |noe -sfyod 9851
1es QBT $u— TIOT 14 YeRT poaw (o1Agd OQE9l ®IAw (33 2 G 9T 395 afest 90T sRq Aeang gpg ed 9Lg oprday LBE vTh draavy I §Ina ZVERSI
nos 6LTIT (oY 0T0Z 3a; EQET * SAP 2T1Rd SZ9T 9% NoIud 09%¥l  gay €0zT asd  stal BEDT oxs IX®Ig (¥ oW ris sef 98t ueg Bxas¥ L0 | 1nhe FYST
1o0d aL1e e3b 6007 gysdaa TosT  Iew ZZ91 ues SSVE som eated  ZEZ1 O 12y wrnui  €EDT  S3A gtg deo dazd ZLg  @e¥ S8E re— ¥voZ ]3uT dAited tprst
23630d SLIZ ST% T1%35 LOOT and Togl  SYP 1dond 29T 0NJe BTRME  #S¥T  q4c mngel  0LZT xed §701 weue ebE:y 9tg uow e3leId IS soy 413 g-sou 1Y 102 (o106 Tniid  viw]d
130 £LIZ TA® S00T  fKyad 0081 uaw phasgd BIIT IS0 2INAE TS¥T  yop izt 216 jedml 97T win SITId  £f8 39 gquexl G955 ATY 5.3 oew wmniv  9s7 |o2s 1TAuUd  99FI
uom Tiz ted £00Z  yad 66LT qT® phasd LvE QAU LYY aod aygAq wq: nbe  xsTI E£ZOL  IRA DER @ap [AI0D LS55 wIIELF 9LE Ina et |vos obaya €502
200 peY - ZiLIT 339 LET  1abru L6LT  1ds L19T 13 9IVYT  qna sezl pe3 soddE DTOT urw BeTig TEE 3N 9s¢  Ix@ Pif  Sqe walxv L7 { Bea unwso 11v1
pay pay  11L1Z sze 1062 yfw 86LT ped FI9T qIT 5¥IAd SHRT Ky DeEk RS IIGT  ata 9zg ©1» phio) G5§ 4o Lt ere ayIxy  £91 |wit Sea1n 1502
pay L1z que x 2e1s 6661 ger 96LT wop Y191 wos wIUSd  EFFT  ymu 7271 nd STOT  odepery ¥2§ ©bs ©o103 ¥SG  PYOTISIP . (Y€ SA3 Jowa¥ 91 [Ina oTydo iRl
T3 691 T=5, eayds kel 45, LT SsnEeIas E19T T14s TYYL wau wigkl  [zTE A0za9d yT0f  wad £Z@ ©Ns Aulol BLF  UEISTD 99  ——dmkeei3WIY 997 | ®TD cizl
aeweyz 91z qnz 2661 nosy €6LT  yar nunad  T191 1% 2TP9E  UP¥S  3na daskl  E1CH oRw 9001 RUTHO, TZ® TI3 TEIOD S¥S  O1p s9¢  aas z91 |juve dozly 171
] 993§z pauw I66T 575 uyo 8GLT  Tna sun2a 0TS 3I°S 13584 OFFE o717 wyaki DIZY uny 1t Bib 918 AIe CAUCD  bTS eip 1313 Aos5, 191 |nur dosAg 9121
e cgrz awn Di1sdg 0661 gy B8LT  Tna £091 Ted euied  LE¥T 45 4 s0zt ELEES ] olor  mae ET8 fPw mawod ERg  wap 19€  dat eusaw  g91 |oel ¥Pes1  sEnf
eug t91Z e Basds @61 ane LBLT aen £091 enb sraed 9Evl  {ds RO T 1%s veQl  1TF niseyd 77168 few douod [%g ana BST EAn GSE | TIM ool
die I91Z Hue 3xeds gLzl qie SgLT  0o% nupizd 09T pnl =1aed  SERT  gyd 1ozl r pue zaddn €001 wvod olfed LESlesms-nrIucd OFg ofzes SSE die vI2av  g5{ |un3 wswfE o001
Ibe UoIBA  [9TZ wrw 86T gre X1E¥S  ¥arl @38 9651 336 deazd EE¥T  (rw Yoz1 —fro~oscdR  Z00T  TAs snbed 918 Ita niacd LEs  ded £50 e u3e- 5] | 195 Jednu 171
pendedd—  IST7 a3 1861 Bbe o1tes ZpZZ dai ¥6ST wos TEFT  wimiee 1921 tna ocapAH 666 BBe rydnz  £rZZ oos 95 wiIg 05§ ayw uy gsl |4Aap ouwln  950T
Biu 2g1sa 0517 aws €861 ans 69Lt  Ted Z65T oyz OEFL 21% fnznT BELT wou toedd 89  snidad Lit 330 st By 6FE uUTW TIAV  SQZ | 3%n €TL
TTOTTITeA  SPIT Gue Bawds g6l Fes 89LE ©3I03AD 851 qrp 9z¥1 oou ugdnt (G doy {nwng 966  Tou oudn3 ziL 3I7a, LYSZ ®IRILE SFE ERUER T LELS-1 2 O b ] 1zL
ahd 1v1Z one p9sl oad L9LT eId t851 bae aeded ¥Z¥T uwe Jeung  <6iT anw spacH 66  wed Ivdna  §9L uwep TUSOZ E(E Ser— PEE eyy taeiv  zyl | 14s 0TL
130 O¥1Z 110, Q08 (56T Pou 99L] aum— PAST Brp TAANO  DZFT TTn ¥EIT ~ded-oyuuy BE¢ Jew budra gLl oA ouiid ofg nbe TRE ina t1nby  (pp |ead . BlL
orp JATRA GETIZ s8v auwos o416 aew 9.0 Bur uojod EBSE eov IT¥XC EIPT  I0D SnyoT 1611 Tou YHE zan 4doxz  E£SL  gaw—— zZg LELEL TvE pou LET um:.—u LTL
Fin BL1Z ayo ¥S61 Bae ade T9zy snd BLSE 235 TY3IX0 QI¥T 1ad oruol  WEIT uey NOTOH EBE —SF=CIPOAZ  SFL  Ted 0zE  ©INIE X2IEIAVE ruy wnidy gey | 3Ay FIL
e CETZ dea €561 BdE ade Z9¢l  ead LLST qre ea030  &6E1 99 £81T A nddig 155 De~ E¥L Tay Alg 423 6E€ otm £e1 [ ™13 £1L
Axo SIvL weme—yduog  Z6AT ode,utbes guc7  (od 94T qun 3Tu30  96E[ jou npyoT ZBII w—sia-0dd1H 086 *TI1 £¥{ a3mer5213 Gl 30U LEE  axe zer jale stb3a il
ada 9€TZ  11a PTYDS TSKT drw 1Gdnd  BGLT  aad SLST (oA =130 €6EY o1d astoy  gatl 114 9rg Bue dotad O¥L ang f1g ©9€ npied  SfE are weqdy Ty | P30 65T
ATw TIDEA BYFT gmpeumioS (PG YeS ESLT  uraoad PLSY gew TUDI0  L8ET 10D Taqol  Li1% o BSv ewralH %5z 3123 TEL  autp x Z1g BAP ®prE)  €Ef Tna Ausuy 9z beE— 599
Tra, LI nro wikws s5¥E1 lgo Ayl ago £16T woe odoud 6LET gunm 03317 SLIT Jem adseR  GLe UTD ¥ITad 9ZL die enard 11s 390 ERIRD TEE  1ds 571 |dxa vLET
Yiw UELT yae 6EGT UOT 9rel  atu x TLST dea JuoUQ  £LET pao ot s pgs  1ed BOL 3ut oysla egg A4 1€ @we~iuauy gzl [MTTE 199
IUT TN BZET 330 whAs1s  AfRl PAY Skl 3ew 0LST oeT 99ET 203 238¥1  ZLIL UTm SeIsH 99§ ™=y S0L oPwm 1a21) TRz MY 62f. opo oyiuy 171 |3w> 939
e BTET aae £{61 wrgmyeer Ipi7 w2B 8951 s13 FOET 3w wnutl 6911 wn e1tal ©5F J312 ®AIdl Z0fL ddo s 213 BTE 3100 alT | 33® 299
~ETP-ORIAN ST1Z qre deurs Ziel uwod T¥LT 113 9951 030 wewsO E9ET tog wwup] Soif 19y a0paH TG 393 699 1Te sAiyd G0g  ®IE ®pAed (ZE  aae syjuy (I[ |wee dodaa (99
dn1 Trawn SZRE qna tzs1 die LELT  Fan £951 1aa 3w0R0 19€( [na "Togert Ted wuey 154 501 00L Bos shays pos  2rd esded 626 orp wsiuv 10 |die Fudia £i21
oad 2217 zew 9Z6T ®sOIIOE ¥ELT 3eg 6551 gre udwiN  BSET and avura 09F1 uos puwAn gekg  avd 269 uvog gy 30T EZE 1As T2Buy gpr f[uow r09
wagiesnau(l - 6LIE orp 6SZ1 woe 9EL1 d1e welod  BSSi wrd LSEL  Taa 80B1F  BFIL dai Apoos ke Ted 169 gre owsyl ggp ©Inoundel gEf  weu ouwauv got | ey oisdy €09
1eh L11Z gre 8521 oge, sumd gELl AIY SS5T 3nT *udnN  9SEY oas sabr1 kIl Tin tyg =90 969 Lew Tieyd ogr 3°1 ®dwed 91f  yod oipuv gpy |12 1dAaD 9es
Ina %20 IT11T eoe uaTIs L1611 xes g5Ll  prued x 08tZ piu 3308N  ZSET aae :..rxwﬂ za9 14s ot uzjnon $69 bBue aoeyd LiF 108 TIf  -wwe—nuouy  gizl ]330 X2387 €L¥
T F1FZ 0ad eqgals f£161 epr 6ZLT afe Tndod 6¥S1 w x o© G¥ET oA ®oneT  £0S dns ydeuvs &ee  ATY €69 mey eweud B6E2 LIS tIE umm 001 {unt Axa08  g¥T
Bue eudAl 0102 ale @1agS 2161 RaFy— §ZLT  ATA £¥61 330 LYET 30y 6E L1 114 3t 11D #89 way eeyd 9gy  02S TIE  orw ost | 1ds yas1s  krz
ey 1sSnLl 60TC TPA I (Na ZTSD6T PQ2 Ze1 aad LEST 330, BYET wes prdeT £ET1 xem $fg nag 669 uriw uaeys ¥.y NG SATE} 99TZ  nae ebeuy g6 1 112
19y =bnsl  vp¥e BTT 3 10a 6SD6T sea snAnE 0ZeT  Axc 6EST DIw NISEN 9¥ET zeq 71T niz £t  Tue 165 muwmt— g9y (¥d UITED DOTE  =se—dowuv ;4 STP TAwav 012
aneg {[eal 9QIE Tna SO6T wWod, ZzLl dey FEST =80 YlavR GFET gpy oETT asp 23419 rLs s51® 1192 069 ofb g99F INa ATTRD  60F v1d 1] aTh 131
012 x ITIL ORS B4 Y061 qni, ¥iLl oapiu OEST 295 UPI¥N  ¥PET 3ne juomy 6211 ~Rou~ya1s 1E§ - BIU Bru 89 uriu0} tap EIS {GE uab adoiv zg T13 Taa TPET
213 astal $0%Z fAs® £g6l  wrd 6TLT &1q SZTST a=d [219N €PET y1y 8211 ABRXNCTD  DES 393 bru €89 ppp— gy 33y ZoE nib BNUtY  ff enb 113 1¥6T
dem EftZ1 nbs ZO6T ued, LOTA S S EZST opo 4I3AW  EEET wrw puwet wzif e15 ORTD  6Z4 Biu jadum  pE9 e bop  wey TEOL  uta SL a3 ¥el
our TANAL [14IT wttfmm 68T Ofe wscd  coLT Taw, TZST 1ds 1EET 1he 111 Gan szg daa £ AIE oy 5B® TTI®3 §¥2Z san RITIV 6/ Inx z61
1ed Z01z nbe Ooduss 1681 14s ¥PLT Raw 0ZST ate o134W  QLf1 wad i1l Ata ¥yZe  rE3 8Z Dae 2ae oy 1ds weyen €62 32d RITIY K9 aew EB1
rew [6LI1 1p%T o3 odwes DARET . red dyzoy (oLl dww BATod 12ST  Teb 233AW  9rE{ wvom AyaeT  TTTE Ul x wnan €74 ued maAtd 97 die seasd  o09F  ARW [TTARD (6T €1d WB1TY €9 toe ardsv  SRT

Figure 4, continued.
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HABITAT SURVEY

Habitat surveys 1in the selected 10-km squares and tetrads will be used to
provide information about habitat distribution and composition throughout the
country, and will be used in parallel with species Tists to monitor changes
in the future. Although the habitat survey is optional, we wish to encourage
habitat recording as much as possible., The data are very informative and
often make some of the more interesting reading in county Floras. Members
who feel their taxonomic expertise is not especially strong may prefer to
concentrate on habitat survey; it can be fun to do as well as very
instructive {see BSBI News 43, 9).

Within each 10-km square or tetrad, a discrete habitat unit should be
selected (i.e. a distinct area or vegetation type), and a separate habitat
card completed for each habitat. For instance, a wood might be recorded as a
whole, but river bank vegetation might be distinguished from species actually
in the water. If possible, a representative sample of habitats in the 10-km
square or tetrad shoule he covered - the 1ist of habitats on the card can be
used as a checklist of the main habitats in the area. Records from the same
habitat in different areas of a tetrad should be kept separately.

Habitat cards

The Monitoring Scheme habitat cards should be used for the survey. The cards
are designed to give maximum information for minimum effort, and, with
practice, are quick and simple to use: it should take about 5 minutes to
complete each card to a minimum level for each habitat, The cards are again
A4 for photocopying, and may be used directly in the field with a clipboard,
or completed Tater from notebooks.

On the card is a simple list of habitats, and the most appropriate best fit
categories should be ticked. For instance, a woodland ride in a conifer
plantation would be recorded as "coniferous", "plantation" and "path/road",
whereas a churchyard would be simply “churchyard". The list is not 100%
exhaustive, and habitats not included can be described in the appropriate
space, The main dominant plants should be 1isted {eg, Calluna on grouse
moors) together with other less abundant species, if possible, giving some
measure of abundance using the standard annotation (R = rare, A = abundant,
etc; see card for list). A species record card can be completed in addition
to the habitat card to give a full Tist of plants for the habitat if
required, though this is not necessary in every case. A few other bprief
details about the habitat are also requested. Please also give full details
of the exact location of the habitat - either as a sketch map or on copies of
the 1:10,000 or 1:25,000 scale maps - which will enable the site to be
relocated and resurveyed in 10 years time. A completed example of the
habitat card is shown in Figure 5.

GENERAL

Further supplies of species and habitat record cards are available on request
to BRC. You may complete as many cards and give as much information as you
1ike ~ the more data collected now, the better the changes can be monitored
in the future. Please send all record cards direct to the VC Recorder either
during, or at the end of, each field season. The VC Recorder will chack the
records before passing them on to me. Please do not take offence if unusual
records are queried - it is these records which often turn out to be the more
interesting ones.
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Please ask for permission for access to private land as usual and be
careful, recording is at your own risk.

We do hope you will enjoy the challenge and participate 1in the
Monitoring Scheme with the usual enthusiasm and efficiency for which the
BSBI is renowned. If you have any further enquiries, do not hesitate to
contact me.

SUMMARY OF THE MONITORING SCHEME

The BSBI Monitoring Scheme has been set up to assess the current status
of the flora of Great Britain and Ireland.

ATl BSBI members are invited to participate in the Scheme. VC Recorders
(or delegates) will organise the recording in their vice-counties, and
BSBI members should contact them to offer help.

A11 native and 1introduced species (other than plants obviously
cultivated) should be recorded for each of the selected 10-km squares,
and for each of the A, J and W tetrads. Data on rare, notable and
critical species should be given in detail on the species cards wherever
possible,

Only records for 1987 and 1988 are acceptable,

Habitat surveys are optional, but should be attempted for the selected
tetrads if possible.

Separate cards should be completed for each recording visit more than
one month apart. All cards should be sent to the VC Recorder for
checking; the VC Recorder will forward them to BRC.

You can do as much recording as you like. If you need any help or have
further enguiries, do not hesitate to contact me.

Tim Rich
BSBI Monitoring Scheme Organizer

The dinstructions for the survey proved generaily adequate, though
clarification or expansion of some points was required, The following
updates to the instructions are given in chronological order as they
appeared in BSBI News.

BSBI News 45 (April 1987).

Planted and Naturalized Species

There have been reguests for clarification on how to deal with planted and
naturaiized species; for instance, how far out of a garden does a plant
have to be in order to be counted?

Any plant, either native or introduced, which has been deliberately planted
or cultivated should not be recorded for the Monitoring Scheme._‘However,
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as it is sometimes useful to know that they have been deliberately planted
in 'wild' situations {eg Juniper on road cuttings in Hampshire, or 'wild
flower' road verges) such information can be noted under 'other details' or
species can be marked 'P' (for Planted) on the card,

Native species when naturalized in introduced localities (eg primroses 1in
churchyards) should be marked 'I' (for Introduced). When both natural and
introduced populations occur in the same square, native populations should
be crossed off as usual and introduced sites noted on the front of the
card.,

There are 2 cases for introduced species. There should be no probiem
dealing with naturalized plants which are not cultivated (eg Cardaria
draba); these can be recorded as usual, For garden species which
occasionally escape (eg Hesperis, Lunaria), I suggest we follow Dr G
Halliday's rule in Cumbria where such plants have to be more than 100 m
from the nearest garden in order to count as naturalized. Plants Tess than
100 m away are most likely to be of direct garden origin (even if
salf-sown); they can still be recorded but should be marked 'I'.

I realise this definition of 'naturalized' will not be to everybody's
liking, but it is a practical solution which will allow us to assess the
flora objectively. If in doubt, note it on your cards giving as much
information as you can.

Record Cards: Corrections and Reprints

[ must apologise to Carex caryophyllea for cons1stent1y misspelling it on
all the cards. There are a few other minor errors which have been
corrected on the reprints, but one on the habitat card may cause confusion;
the second line on the reverse side should read 'Sketch map or copy'.

To help those who find the 'small print' hard to read in the field, large
size species lists are now available for N and S England, and we also have
an additional 'additional species' card toc. When requesting cards from
me, please indicate which you want: and if I get my leg pulled any more
about the colours of the species cards, 1 will make them all bright
purple. You have been warned!

Habitat Survey
Please note that habitat cards should be used for individual sites (eg a
wood, or a field, or a pond), and not for simply listing the habitats
present in a tetrad. The idea is to get detailed information about
particular sites and habitats so we can return to them in the future to
assess change.

BSBI News 47 (December 1987)
Monitoring Schems

1. Please write grid references in the boxes following these examples,

Grid reference Tetrad letter
For 10-km square records 221--5-- -
For tetrad records 221--H-- W
For 1-km square records .
{irrespective of tetrad) 2219-52~ W
For 6 figure records 22196527 W
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When giving localities piease use names on the 1:50,000 or 1:25,00C Ordnance
Survey maps and follow their spelling. Please avoid local names because
atthough you know where you mean, we do not. Please also avoid parish names
or general names for areas eg "Pennines". Names of houses should be put in
inverted commas unless named on the maps.

When crossing off species please take care, The aim 1is to make the
appropriate BRC number instantly legible to the data processors who have to
work at very high speed. Examples of how to cross off species {and
how NOT to) are shown below.

Most problems arise because recorders want to read the names they've crossed
off. The best approach to this which allows cards to be photocopied and
names to be read is to use a soft, thick pencil (hard pencil doesn't copy)
or a thin blue or bltack biro, Felt pens tend to fade with time.

The following methods of crossing off names are highly acceptable:
2110

2111 ————fm- these best of all
2112 Uex eur '

2113 gal}
2114 min - but only if done very carefully like Arthur Chater does

2119 Ulmus gla
2123 5p  min to indicate an elm but you don't know which species
2122 pro

The following are NOT acceptable, and cards submitted Tike this will be sant
back or filed in the 1ittle round basket on the floor!

-1862 Scler ann}
numbers obscured

1867 nod =~ underlining alone, which is difficult to read quickly
1868 5C0 and gets mixed up with underlining of subspecies

1872—w56ﬁ%e~ga1} meant to indicate a skull cap but not sure which species;
1874 min these get interpreted as Scutellaria galericulata
1875 éeéﬁm-acri meant to indicate Sedum anglicum only, but gets

1876 alb interpreted as both acre and anglicum
1877 -af

If a species is crossed off by mistake, 'correct' it hy putting crosses both
sides of the name, eg.

1610 Xprune-vut X

Having crossed it out you'll no doubt find it immediately, in which case
write it on the front and don't try to correct your correction. Please
don't use Tippex.

For introductions please put 'P' and 'I' (cf. BSBI News 45) after the name,
eg ‘

2241 ~Aeseu-hip- I

if you annotate your cards with other Jetters, write what they mean on the
cards; we get very puzzled by some!
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6. The most troublesome taxa with regard to changes in nomenclature are as
foliows (alphabetical order of old names).

Erigeron canadensis

Avenula

R. palustris (unless you mean islandica
s.s. in which case I want a voucher)

Isolepis setacea

Oreopteris Timbosperma

Conyza canadensis
Helictotrichon
Rorippa islandica

Scirpus setaceus

Thelypteris oreopteris

Tripleurospermum maritimum
subsp. inodorum

o

Tripleurospermum inodorum

Has anyone discovered where Polygonum convolvulus nas got to yet?

7. Please make sure you give details of the route whilst recording. I don't
want to know which train you caught to get to the squarel

Identification aids
The following are very highly recommended and we suggest you acquire them!

Wigginton, M.J. & Graham, G.G. (1981). Guide to the identification of ‘Some of
the more difficult vascuiar plani species. NCC EngTand Fi1eld UTUnit
Occasional paper No. 1. Though intended primarily for the north of England,
much of the guide is widely applicable elsewhere too.

Camus, J.M. & Jermy, A.C. (1987), The BM Fern Crib. By staff of the British
Museum (Natural History) Fern Section, A bookTet specially produced for the
BSBI Monitoring Scheme to help identify pteridophyte species and hybrids
which people frequently find difficult to distinguish. Available from Clive
Jermy, British Museum {Natural History), Cromwell Road, LONDON SW7 5BD.
With ferns Tike these, who needs anemones?

BSBI News, 48 (April 1988)

TACTICS FOR 1988

Please concentrate on areas and/or species not recorded in 1987. Do _not
re-record sites/plants adequately covered last year (the survey is cumulative
over the 2 years).

If you have adequately covered your squares and your neighbours do not need
help, concentrate on site recording at the most important sites.

FILLING IN CARDS

When giving your name, it would help us to sort out who is who if you would
please include full initials and preferably titles, I -like Christian names
though, much Tess formall

Two other names on the record cards are unclear:

1994 Spira agg refers to Spiraea aggregate :

1997 Spira spi refers to Spiranthes spiralis (this has an asterisk on some
cards by mistake, which doesn't help!)

And at Teast 8 people have rediscovered Polygonum convolvulus, it's disguised
under Fallopia {Fallo con on the cards).
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IDENTIFICATION AIDS

The Monitoring Scheme Plant Crib s, naturally enough (!}, HIGHLY RECOMMENDED
FOR PURCHASE, It covers genera such as Fumaria, Glyceria, Potamogeton, Carex,
Orobanche and many others (but not ferns!). We hope it will c¢larify many of the
taxonomic, identification and recording probiems and become a valuable source of
reference to one and all.

Progress reports, details of coverage, antics of recorders and other news were
also given in BSBI News, 45 (April 1987) to BSBI News, 53 (December 1989). A
leaflet entitled "Safety in the field" was also prepared and mailed with BSBI
News, 45. {Appendix 1}.
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3 Composition and compilation of the 1987-1988 Monitoring Scheme database

Each species record card received for the Monitoring Scheme was checked for
accuracy and consistency of geographic and recorder information. Details of all
the species were then put into the computer with the following primary pieces of
information {when given):-

Taxon {ie species, subspecies)

Grid reference (including tetrad)

Locality name

Vice~county

Date

Recorder(s)

Distribution status of taxon (ie native, introduced)

Details of expert determination and location of voucher specimens

- a o« e

O~ O WP
-

. @ -

It is thus possible to extract from the database details of each individual
species - who recorded it, where and when., The minimum infermation compiled for
any one record was taxon, 10-km square and year, but the majority of records
include all the above detafls except the Tast,

Very few cards reaching BRC were rejected. Only about half the habitat cards
were included in the database, mainly because of the amount of time required to
code individual species with their BRC numbers, and also because the records
were often duplicated on the species cards.

1. Taxon

Records for each species, subspecies, aggregate etc were allocated their BRC
numbers and compiled as received. The taxonomic information was largely checked
by VC recorders and only minor revisions or clarifications carried out at BRC.
For 1instance, records of critical taxa were assumed to belong to aggregates
rather than segregates (eg Rosa canina was input as 1708 R. canina s.l, rather
than 1709 R. canina s.s.) unless otherwise stated or the recorders expertise was
known .,

At the start of the Scheme, numerous hybrids, critical taxa, casuals, crops and
garden plants had no BRC number and consequently their inclusion in the database
has been somewhat inconsistent and unsatisfactory. The majority of these taxa
have now been incorporated (though often with only summarised information) but
about 100 taxa, mostly garden plants which are probably not strictly
naturalized, have not been included.

2. Grid reference

Grid references were checked against maps and routes, and queries returned to
the recorders. In general, grid references which were ambiguous or where the
route indicate that the recorder may have been outside a 1-km square or tetrad
were changed to tetrad or 10-km square to avoid giving a spurious precision to
the data.

Grid references were input into the computer in the following standard formats:-

1G-km square 126--9--

Tetrad 126--9--W
1-km square 1268-93-W
6-figure 12687934W
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Note that the national grid varies slightly between editions and scales of the
ordnance survey maps {eg ponds often change tetrads on 10-km squares when close
to or on a grid line). This source of inaccuracy is probably very minor.

The map-reading ability of botanists 1is wusually excellent, but mishaps
inevitably happen. Most of these mistakes are noticed in the field at the time
when the species lists can be amended accordingly. Only 3 cards were received
for non-Monitoring Scheme squares, and these have been deposited in the general
BRC data banks.

3. Locality name

The Tocalities were coded up following standard BRC procedure, Locality names
are taken from the standard ordnance survey maps of Britain and Ireland and
these often differ from the original localities given by recorders.

4., Vice-counties

Vice-counties were in general correct as originally cited, but corrections
noticed during processing have been made. Where more than one VC is given on
the cards, or no VC was given and cannot be derived from the route information,
the VC has been coded as '0' in Britain and '200° in Ireland. This departs from
standard BRC procedure but maintains the accuracy of the data.

5. Date

Dates were compiled with as much detail as possible following BRC date
standards. If more than one date was given on the card, then the month, or year
was taken as appropriate. Undated cards received during 1987 were dated 1987.
Undated cards or records received during 1988 were coded as 1987C.

With the exception of VC20, where some 1986 records have been included with
Hertfordshire Flora Survey data, all the records were made during 1987 or 1988.
The number of 1986 records from Hertfordshire is very small and only inciudes
relatively common species likely to be there in subsequent years; all other
records have been rechecked (T T James pers. comm.).

6. Recorcers

Each recorder, or combination of recorders, was allocated a unique recorder
number. Where cards were indicated or known to be from BSBI field meetings they
were allocated one number only, hence recorders who joined field meetings but
did no separate recording may be missing from the 1ist of contributors.

7. Distribution status

The distribution status of native plants has been assumed to be native unless
otherwise stated (in many cases, this is very difficult to assess objectively,
hence the data must be treated with caution)., A1l non-native plants have been
automatically noted as introduced. All taxa marked as deliberately planted have
been compiled as planted.

8. Details of expert determination and location of voucher specimens

The determiner was treated in a similar manner to the recorder, and the
herbarium code (following Kent & Ailen 1984) noted to indicate where voucher
specimens have been depcsited.
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Other data on the cards (eg population counts, habitat information) was not
compiled and the time spent recording has been calculated for Ireland only.
Exampies of the records in the Monitoring Scheme database are shown for Britain
and Ireland in Figure 6.

Records sent in computer-readable format

The first maJor transfer of vascular plant records to BRC in computer-readable
format was received for the Monitoring Scheme from Stephen Evans {V.C.45),
Recards held in the BIORECS recording package {designed by S Coker), compatible
in structure and, more importantly, in data content with the Monitoring Scheme
database, were sent on floppy discs for each of the Monitoring Scheme squares.

Treatment of aggregates and segregates

Botanists differ in the way they record aggregates and segregates on the cards.
Some, when they find a segregate, also cross off the aggregate. Others, cross
off only the segregate and record aggregates only when the segregate cannot be
determined.

Records were compiled as sent in, and no aggregate records were specially
generated from segregate records in the database. Note that segregate records
cannot be compiled from aggregate records with any degree of certainty. For the
analys1s and maps, aggregate records have been generated from segregate records
to minimise differences in such recording. These records are included in the
counts of species per square, or squares per species, given in Chapter 4
onwards,

Critical species

By their nature, critical taxa are difficult and often take time to identify.
Not all records for c¢ritical taxa collected during the Monitoring Scheme have
therafore yet been included in the database.

4 Sources of error

There are 2 types of major error in the database which are likely to affect the
results, geographic and taxonomic., The geographic data have been checked and
cross-checked at Teast 3 times and their error rate is now thought to be
virtually nil at a 10-km square level, In the two cases where geographic errors
were later picked up by the VC Recorders, the data had been sent in to BRC 1in
summary form which could not be checked.

The taxonomic errors are more of a problem, Errors can arise for a number of
reasons and from a number of sources.

i) Identification errors

Errors of identification are probably the largest single source of error, and
consequently considerable effort was put into checking the records by the VC
Recorders.

It is often helpful to know individual recorders when assessing their records.
Some mistakes made by beginners are relatively easy to spot - eg Viola canina is
often over-recorded, put some others are Tess easy to pick up. One newcomer
recorded Veronica persica as ¥V, filiformis for & months and none of the records
were queried. Records from more experienced botanists are, not surprisingly,
less often queried, no doubt because the error rate is lower but also because a
well-known name adds "respectability"to the records.
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Rorippa amphibia

SPECIES NO STATUS VC SQUARE N T  [A MO YEAR RECORDER DETERMINER  LOCALITY

0s20- 1701 1 30 52/15 -- -- L 23 08 1987 2934 Tempsford,R Great Quse W of

0920 1701 1 30 82/15 7- 9- U 12 09 1887 5708 Eaton Socon

0920 1701 1 0 §2/15 -- —- U 15 05 1687 5706 Eaton Socon

0920 1761 1 26 52/78 -- -- T 13 06 1988 9088 Brandon

0920 1701 1 38 33/94 -- - E 24 05 1587 2570 Abbey Hulton area

0920 1701 1 24 42/82 —- -~ I 3% 08 1967 422 Three Lotks

0920 1701 1 24 42/82 9- 9- I 1987 6317 Paper Mill-Partridge Hill

0920 1701 1 37 32/9% 3- 5- H 01 09 1987 7866 Bow Wood

0920 1701 1 B4 43/87 -- --J 17 07 1987 71686 783 Torksey,R Trent+ponds

0920 1701 1 63 44/50 -- -- W 25 07 1987 3927 Doncaster

0920 1701 1 6 31/66 63 92 U 07 1987 8574 Londenderry Farm,R Avon nr

0920 1701 1 29 52/48 3- 0- F 07 08 1987 268 Mepal,W of

0920 1701 1 29 52/48 7- - 5 05 08 1988 9449 _ Melches Dam,SE of

0920 1701 1 28 §3/71 - == 1987 287

920 1701 1 30 52/15 - «= T 02 06 1987 2934 Wyboston,E of+Little Barford
Figure 6a. Example of Monitoring Scheme data from Britain.

Rorippa amphibia

SPECIES NO STATUS  VC SQUAR E N

Figure 6b.

Figure 6,

T DA MO YEAR  RECORDER DETERMINER LOCALITY
1 200 22/26 -~ -- W 11 Q7 1987 1036 Ballygarvey,N bank of Inny R 5 of
1 223 22/26 -- ~~ M 20 (7 1988 1036 Lough Nagall+Inny River,M bank
1- 237 23/85 - - A 1987 6588 Benburb,S of R Biackwater nr
| 230 22/59 -- -- W 19 D€ 1988 2074 Gallen Lough+Lough Dargan
1 230 22/89 —- -- W 14 08 1988 2974 Gallen Lough+Lough Dargan
1 223 22/56 - -~ W 22 05 1968 1036 Delvin
1 217 12/33 == == W 03 08 1987 7697 Kiltroge Castle+R Clare
1 209 11/37 == == J 26 06 1988 547 Drehidnagower Bridge,R Fergus
1 209 11/37 == == ) 21 05 1988 5541 743 Ernis,NW of
1 208 11/37 == == J 20 05 1988 8153 Drehidnagower Bridge area
i 232 22/8B9 2= == J 28 0B 1988 547
1 224 12/96 -~ -~ W 09 08 1988 8768 Lough Ree,E shore
1 239 33/18 2- 2- 6 03 08 1888 6627 Corbally Ho,nr
1 239 33/18 4- 5- M 18 07 1988 4365 Masserene Park,Lough Neagh
1 239 33/18 3- 6- 1 18 07 1988 4365 Laugh Neagh,5 of Antrim Marina
1 239 33/18 -- -~ G 16 07 1987 4365 Lough Neagh,S of Duncre Point
1 200 12/8% - -- J 26 08 1988 743 Carrick on Shannen

‘Example of Monitoring Scheme data from Ireland.

Example of Monitoring Scheme data from Britain (6a) and Ireland
(6b}. The columns are as follows: SPECIES NO. = BRC species number
for Rorippa amphibia (the first 4 digits show it is a flowering
plant); STATUS = distribution status, the 1 indicates it is native
at this site; VC = vice-county, the Irish VC's are prefixed 2, If
no VC is known the VC is given as 0 (200 in Ireland). SQUAR = 10-km
square, and £ and N are the Eastings and Northings within that
square. T = tetrad. DA, MO and YEAR are the date. RECORDER and
DETERMINER = BRC recorder numbers to indicate original recorder or
recorders (eg 4365 = W J Harron). LOCALITY is self explanatory.
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Recorders outside their local patch are also more prone to error simply from
recording in their usual, routine manner. Whilst it may be reasonable to record
most vegetative gorse in eastern England as Ulex europaeus, it is not reasonable
to do so in Ireland. Irish and Scottish botanists are often exasperated by the
taxa that visiting English botanists record. Occasionally, however, these
visitors know something the locals do not - the discovery of Epilobium ciliatum
in Ireland by the Donys (Preston 1989) is a good example,

BSBI field meetings may also generate a high error rate due to the range of
experience, and the unfamiliarity of the botanists with each other, Some
records made in the heat of the moment and passed on by word of mouth inevitably
do not get treated with the caution they deserve,

There is a nice example of a combination of these two effects, "The famous
Castle of Mey teaparty/BSBI field meeting clocked up a huge number of supposed
new Vice-county records which were indicated in the field meeting report, Four
of us 'locals' spent years afterwards trying to check these 'records' and
although we were successful with some, a number proved intractable". (Elaine
Bullard pers. comm. 1988).

Some erroneous records result from 1ncreasing taxonomic awareness and
know]edge For example, eznoutr1 populations in Galway were recorded as R.

japonica for the Scheme, but in 1989, each population I examined proved to be
R. japonica x sachalinensis and no R. japonica was found. Whilst these would
best be regarded more as revisions than errors, the end result is the same. It
is thus important to have some knowledge of both the taxonomic history and
recording history of certain groups when interpreting the records - the two
histories are not the same, the Tatter often lagging behind. Botanists cannot
be expected to be 100% up-to-date or aware of every change to a taxonomic
group. This phenomenon 1is 1illustrated in Table 1, which shows the number of
records for 1987 and 1988 for selected taxonomic groups published in 1988 in
- Watsonia, the Fern Crib {Jermy & Camus 1988) and the Plant Crib (Rich & Rich
1988). Although there is an overall reduction in records for 1988, most of the
more critical taxa show an increase in the number of records, reflecting
increased awareness. This phenomenon also occurs in the Tong-term, as more is
learnt about particular groups and they are more widely recorded.

Not only may the identification by a recorder be wrong, but expert
determinations may also be wrong. In 1987 T € G Rich identified a young
specimen of Thlaspi as T. alliaceum but re-examination of the material in 1989
snowed it to be, to his absolute horror and embarrassment, T, arvense. Another
well-known national authority mis-identified Carex divisa as Blysmus
compressus. The point is that both recorders and experts are human and not
perfect,

ii)  Errors in crossing off on the cards

Given the small size of the print, similarity of abbreviated Latin names and
updated nomenclature, it would not be surprising to find species erroneously
crossed off on the cards now and again even when the original identification was
correct. An error rate of about 0.025% is suggested for this source of error.

Some species are crossed off in error for each other due to the similarity of
the abbreviated names. A classic example of this, for which there are about 10
occurrences of 1in the Monitoring Scheme data alone, is the crossing off of
Filago vulgaris in error for Filipendula vulgaris. Other species pairs where
this may happen are Galium molTugo and Geranium molle (G Halliday, pers. comm,)
and Rumex acetosa and R. acetosella (P M Benoit, pers. comm.). The obvious
answer is to use longer abbreviations,
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Number of Records

Taxon 1987 1988
Juncus x surrejanus 10 16
Typha x glauca 2 4
Aira caryophyllea s.l. 223 226
both subspecies 5 11
Molinia caerulea s.l. 1021 970
both subspecies 4 33
Spiraea aggregate 72 57
Spiraea segregates 11 15
Dryopteris affinis s.l. 848 724
subsp. affinis 54 26
subsp. borreri 24 24
subsp. cambrensis 6 16

Table 1. Number of individual records for selected taxonomic groups
for 1987 and 1988 during the Monitoring Scheme.
uncorrected for the overall decrease in records in 1988.

These are
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In an attempt to assess more objectively the error rate from crossing off
species, two 'spoof' species, 'Osenn nes' and 'Sonne nes', were quietly inserted
into the second printings of the S England card, and the Scottish and Welsh
cards respectively, next to very common species. Such a test is only of value
if botanists are unaware of its presence and it is surprising that, even after
15 months of the cards being used only 6 people had actually asked what the
'species' were. Mrs Enid Hyde had even actually worked out that the spoof
species were anagrams of 'nonsense', It is difficult to say how many other
people spotted the species but did not ask what it was. It may be its presence
was not noticed on the card whilst recording, possibly because when looking for
a particular name, all others were ignored. It 1s extremely pleasing that no
records for either of these spoof species were received.

On reflection, the creation of spoof species names such as 'Epilobium vulgaris'
or 'Ranunculus pratensis' might have produced more 'records'. None-the-less, it
has been an interesting exercise.

i1i) Erroneous BRC numbers
The following species have erroneous BRC numbers on some or all Monitoring
Scheme cards:

Alchemilla filicaulis: A, filicaulis subsp. filicaulis was given the BRC number
for subsp. vestita (= 57). As subsp. filicaulis is very rare in Ireland and

subsp. vestita widespread, all 'A. filicaulis' records are assumed to refer to
subsp. vestita.

Bromus hordeaceus subsp. thominii/B. x pseudothominii: the number for B. x
pseudothominii was incorrectly given as 2/5 (= B. hordeaceus subsp. thomini{) o
some S England RP19 and RP19L cards (it should be 2383).

Carex muricata subsp. lamprocarpa is 1ncorrect1y given as 398 (= C. muricata) on
most cards (1t should be 3%8.2).

Melissa officinalis/Melittis melissophyllum: the number for Melissa was
incorrectly given as 1269 (= Melittis) on some S England RP19 and RPIOL cards
(it should be 1268),

"Salvia ver" is not only ambiguous on S England RP13 and RP19L cards but is
wrongly numbered. Recorders were asked to check which records referred to which
of the following species:

1809 Salvia horminoides
1812 Salvia verbenaca
1813 Salvia verticillata

Ulmus minor/U., angustifolia: the number for U, minor is incorrectly given as
2123 (= U, angustifolia) on the cards (it shouTd be 2115).

Records for all these taxa have been checked, though there is still doubt about
some Salvia records.

iv)  Errors in coding additional species

Additional species have been given their BRC numbers manually, and inevitably
some have been coded incorrectly. Some errors are simply due to looking up the
wrong number or writing it dincorrectly, but a few result from lack of
knowledge. For example, 'Veronica sp.' was once coded up as Yeronica spicata
and for a while Parthenocissus records were fincluded under the Narcissus
aggregate! :
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Although there is an initial smail error rate, the records for additional
species have been checked more thoroughly at BRC, and probably more closely by
VC Recorders because of the prominent position of additional species on the
cards, and it is hoped such sources of error are minimal,

v) Errors in data input

Given that nearly a million numbers up to 5 digits long have had te be typed
manually into the computer, a small error rate would be expected and every
effort has been made to minimise these sources of error, After initial input,
gach card was checked manually and corrected, and then a second automatic check
was run.

Errors may result from typing numbers incorrectly or from mis-interpreting what
has been crossed out, For instance, 1748 Rumex c¢rispus was not infrequently
typed as 1478 Pinguicula grandiflora resulting in a few amusing records.
Sometimes adjacent numbers were read. A frustrating source of error is in
sloppy crossing out of species names {one square near London was especially
bad!). Sometimes species were missed accidentally, or deliberately left out
when it was unclear whether they had been crossed out or not. If in doubt,
records were either queried or ignored.

vi) Errors in data handling ‘

Another potential source of error 1is 1in data handling on the computer.
Fortunately, no examples have yet come to light .... though the Dryopteris
affinis subspecies were once lost for three weeks. Some data have been lost
during compilation of the tables included with the maps. The tables have not
been corrected due to Tack of time.

Errors overall

Needless to say considerable effort has been put into checking the taxonomic
data. Major errors such as Ludwigia palustris in Ireland or Orchis militaris in
Scotland are easy to pick up, but many errors are not. There has been no
independent assessment of the error rate in the Monitoring Scheme database and
there are no error rates for other BRC databases against which to compare it
except that for our Atlas database. Squares where data have been checked by VC
Recorders are shown in Figure 7.

It is hoped the overall error rate of taxonomic data is less than 0,1%, and thus
unlikely to be of significance except in a few cases. This very low error rate
upholds the traditional accuracy and quality of the records collected by the
BSBI.

b. General assessment of the Monitoring Scheme database

There are about 985,000 individual records in the database, represénting about
164,000 "dots" (1.e. unique species and squares). This is an average of about
2300 records or 395 species per square. A total of 2660 different taxa were
recorded,

The 985,000 records over-estimate (perhaps by 2 or 3%) the actual number of
records. Some species may be recorded twice on the same card - once on the back
and again on the front with more details. Sometimes these duplicates have
different locality names and more detaiied grid references. There is also some
duplication resulting from a small number of records being put into the database
twice.



27

Figure 7. 10-km squares which have been checked for the Monitoring Scheme by
the VC Recorder. Squares not recorded are shown as open circles.
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Compared to other BRC data sets this is gquite a large number of records
representing approximately 20% of the total BRC data holdings and 40% of the
computerized information (as at 1989). There are 1,430,000 other vascular plant
recaords held at BRC, 770,000 bryophyte records, over 45,000 mammal records,
250,000 butterfly records, 400,000 moth records and 144,000 non-marine slug and
snail records. However, compared to the average county tetrad flora which has
250,000 records (some have over 500,000) and these are often handled by hand,
the numbers are not so large.

Figure 8 shows the approximate rates at which records and species were
accumulated during the 2 years of the Scheme. 57% of the records were collected
in the first year, 43% in the second year. This decline in 1988 reflects the
request for additional records only and the increasing difficulty of finding new
species and new areas to record.

The total number of cards received by the end of 1989 was over 9000 (a stack 3 m
high). The number of species per card ranges from one to over 350, and averages
about 110.

Coverage
Records for 425 out of the total of 429 10-km squares have been received. A map

showing 10-km squares and tetrads for which NO records have been received fis
shown in Figure 9. The coverage of N, Ireland and Wales is complete. The
coverage of Scotland is absolutely outstanding, and that of the Republic of
Ireland many times better than had been predicted. In England, cards for VC63
were apparently Tlost 1in the post, otherwise the coverage s nearly
comprehensive. The only really poorly recorded areas are Wexford and Wicklow in
SE Ireland.

Only 4 10-km squares (less than 1% of the total) have not been visited at all -
two of these are remote, off-shore islands. Records have not been received for
35 tetrads (about 3% of the total) although attempts were made to visit some of
these, Thus coverage is estimated to be in the order of 98%, an extremely
satisfying total given the short duration of the field work. The presence of an
un-recorded tetrad on the outskirts of London perhaps shows the quality of
coverage elsewhere.

A minimum of 3 visits to each of the selected tetrads was requesfed {but not
necessarily expected). Figure 10 shows the 10-km squares visited once or twice
only for the Monitoring Scheme.

Missing Records

Following production of the maps, it became apparent that a very small number of
records were 'missing’. Embarrassingly, some records were 'missing' because
they had not been put on the cards! Some records were absent because the cards
which were sent out for checking had not been returned; this appliad to at Teast
7 cards. Other records had been included in summary cards (in one case, a
record for Erophila verna s.s. had become Erophila verna s.1.}.

Other records have been missed for other reasons. One record was noticed
published in Watsonia (it must therefore have reached BRC but not the Monitoring
Scheme office). Some cards may accidentally not have been put inte the computer
(purely administrative error), and some deliberately so (see habitat survey).
More records will no doubt come to 1ight when others examine the maps. Overall,
these missing records are probably a tiny fraction of the total,



CUMULATIVE NUMBER OF SPECIES

CUMULATIVE NUMBER OF RECORDS

1987 1988

Figure 8. Cumulative numbers of species (a} and records (b) during the 2 years
of the Monitoring Scheme,
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Figure 10, 10-km squares visited once or twice only for the Monitoring Scheme
(a minimum number of 3 wvisits to each selected tetrad was
requested),

Figure 11 shows the 10-km squares with the highest number of taxa recorded for
England, Scotland, Wales, N. Ireland and the Republic of Ireland, These are
actual numbers of species and do not include additional aggregate records
generated later in the analysis. The lowest numbers of species recorded 1in
Britain is 14 in the OQuter Flannan Isles (09/6.4) and in Ireland 79 for the
Burren square (12/0.0). Details of the number of taxa recorded per square
including aggregates are given in Chapter 4, '

Commonest species :

Tabie 2a shows the 50 species most commonly recorded for the Monitoring Scheme,
and Tahle 2b lists the 50 species recorded in the most 10-km squares. Note
there are some marked differences between the Tists.
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SPECIES NG, OF
RECORDS
Urtica dioica 6514
Ranunculus repens 6303
Plantago lanceolata 6141
Taraxacum agg. 5799
Dactylis glomerata 5760
Crataegus monogyna 5742
Trifolium repens 5646
Cirsium arvense 5629
Plantago major 5610
Rubus fruticosus agg. 5574
Heracleum sphondylium 5429
Cirsium vulgare 5390
Galium aparine 5344
Poa annua 5335
Cerastium fontanum 5320
Bellis perennis 5265
Fraxinus excelsior 5226
Achillea millefolium 5214
Rumex obtusifolius 5056
Hedera helix 4975
Sambucus nigra 4922
Holcus lanatus 4919
Ranunculus acris 4637
Juncus effusus 4626
Rumex acetosa 4583
Geranium robertianum 4588
Anthriscus sylvestris L 4576
Acer pseudoplatanus 4521
Veronica chamaedrys 4462
Trifolium pratense 4447
Lolium perenne subsp. perenne 4373
Centaurea nigra agg. 4331
Senecio jacobaea 4325
Filipendula ulmaria 4145
Pruneila vulgaris 4126
Stachys sylvatica 4082
Pteridium aquilinum 4028
Arrhenatherum elatius 4002
Lotus corniculatus 3956
Prunus spinosa 3947
Anthoxanthum odoratum 3930
Dryopteris filix-mas 3869
Chamerion angustifolium 3836
Cirsium palustre 3821
Potentilla anserina 3778
Lathyrus pratensis 3689
Festuca rubra agqg. 3680
Corylus avellana 3672
Deschampsia cespitosa 3670
Matricaria matricarioides 3653

Table 2a. The 50 species most commonly recorded for the Monitoring Scheme.
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SPECIES NUMBER OF 10-KM
: SQUARES RECORDED

Plantage lanceolata 423
Trifolium repens 421
Cerastium fontanum - 420
Bellis perennis 420
Lotus corniculatus 419
Ranunculus repens 417
Holcus Tanatus 417
Rumex acetosa 415
Ranunculus acris 415
Taraxacum agg. 415
Festuca rubra agg. 415
Prunella vulgaris 414
Urtica dicica 414
Poa annua 414
Cirsium vulgare 413
Achillea millefolium 413
Plantago major 412
Juncus effusus - 410
Anthoxanthum odoratum 410
Trifolium pratense 408
Dactylis glomerata 408
Hypochaeris radicata 407
Cynosurus cristatus 403
Agrostis stolonifera 403
Sagina procumbens 402
Senecio jacobaea 401
Rumex obtusifolius 401
Lolium perenne subsp. perenne 401
Cirsium arvense 401
Angelica sylvestris 400
Heracleum sphondylium 399
Stellaria media sens. str. 398
Centaurea nigra agg. 397
Viola riviniana 396
Leontodon autumnalis 396
Cirsium palustre 393
Potentilla anserina 392
Pteridium aquilinum 392
Lathyrus pratensis 391
Arrhenatherum elatius -390
Rumex crispus 390
Galium aparine 390
Equisetum arvense 390
Cardamine pratensis 388
Filipendula ulmaria 388
Agrostis capillaris 388
Matricaria matricarioides 385
Veronica chamaedrys 384
Dryopteris dilatata : 384
Acer pseudoplatanus - 383

Table 2b. The 50 species with the most 10-km squares recorded.
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Figure 11. Highest number of taxa recorded per 10-km for England, Scotland,
Wales, Republic of Ireland and N. Ireland.

Recorders

A T1ist of contributors to the Monitoring Scheme is given in Appendix II. There
are over 1600 people listed - more than Tisted for the Atlas. Table 3 lists the
"top 50 recorders' with the number of individual records they have contributed
to the Scheme. These counts actually relate to the BRC recorder numbers (see
above) and do not necessarily indicate the total number of records collected hy
each individual, eg some botanists who regularly record with different people
are under-represented. Thus the Tists represents the botanists who have done
the most work in the same company. ,

If the total number of records colliected by an individual is counted, the 1ist
changes =~ John Harron collected about 26,000 records, nearly 3% of the total,
Often records were collected from distinct geographical areas (Figures 12-15),.



BRC Recorder
Number

4365
158
6930
7126
2934
4908
560
523
97h
2932
- 288
6508
6789
3950
7077
2891
6518
823
150
8573
2971
3128
58
6958
2327
9430
2570
5213
7041
246
1046
5994
6283
743
6996
6
2424
4680
671
95
5893
6825
422
6708
6516
7814
3927
8846
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Name(s)

Harron, WJ

Chater, AD

Coulson, BWH & MG

Pyner, T

Dony, Mrs CM & JG

White, Mrs PH & RG

Corner, RWM

Stewart, Mrs OM

Porter, M

Tucker, WH

Philp, EG

Addington, Rev R

Davies, Mrs MR & Roberts, RH
Green, Mrs JA

Thomson, Mrs SE
Braithwaite, ME

Leslie, Mrs JF, Page, X & Smith, Mrs JE
Martin, Mrs MER

Burton, RM

Crouch, Ms G & Green, IP & PR
Sharkey, G

Veall, RM

Scannell, Miss MJP

Green, IP & PR

Noltie, HJ

Ison, JJ

Hopkins, IJ

Pennell, EV

Newton, Mrs JM

Lewis, R

Welch, D

Devereau, Miss M

Muscott, Miss J

Rich, TCG

Smith, PA

Bowen, HJIM

Thompson, BH

Dawson, N

Bowman, RP

Perring, FH & Webb, DA
Kitchen, C & Kitchen, MAR
Thomson, Mrs SE & P
Maycock, R

Boon, CR & Dony, JG & Mrs CM
Port, C & J

Jackson, HM & Sanderson, MR
Bramley, Mrs D

Birse, EL & Birse, EM

Table 3. 'Top 50' recorders for the Monitoring Scheme.

No, of
Records

23578
13650
7677
7385
7263
6263
6134
6012
5999
5967
5713
5047
5020
4905
4824
4818
4735
4685
4538
4425
4379
4357
4189
4127
4120
4075
3966
3891
3800
3768
3644
3643
3567
3527
3473
3435
3418
3330
3327
3177
3177
3153
3142
3090
3085
3068
3055
3055
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Figure 12, 10-km squares recorded by selected botanists. AC = A.0. Chater. JH
= W.J. Harron. HN = H.J. Noltie.
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Figure 13, 10-km squares recorded by selected botanists. DO = J.G. & C.M.
Dony. MP = M. Porter. 0S = O.M. Stewart. SR = S. Reynolds. TP =
T. Pyner.

Figure 14. 10-km squares recorded by the Monitoring Scheme Organiser.
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Figure 15. 10-km squares recorded by selected recorders whilst on holidays. CO
= BWH & MG Coulson. GR = IP & PR Green. WH = PH & RG White.

The major point here 1is that the plant distribution maps may more closely
reflect the distribution and interests c¢f individual recorders, than be
representative of the distribution of the plant. Correlate Figure 12 with the
distribution map of Carex fhostiana x viridula agg., or Figure 14 with the
records for subspecies of Arrhenatherum, Pedicularis sylvatica or Potentilla
erecta. MNote how many Hieracium, Rubus and Taraxacum records are from Brecon.
0Olga Stewart and Sylvia Reynolds regularly record subspecies of Luzula
multiflora. This point 1is certainly true of many critical and infraspecific
taxa, though the effects become less marked and obvious as species become common
and easy to identify.
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The AtTas of the British Flora database
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1. Introduction

Details of how the records were collected for the Atlas were given by Perring &
Walters (1962), This chapter documents how these records were compiled into the
'Atlas database' for comparison against the Monitoring Scheme database.

Since the records collected for the Atlas were originally processed using punch
cards to produce the maps, they have undergone a number of changes in format,
computer and location. The records are now held in a computerised database by
BRC, in a largely summarised format, and could not be usefully compiled "at the
touch of a button"., Considerable effort was therefore put into compiling and
assembling them dinto a new 'Atlas' database, which probably adequately
represents the status of the flora between 1930-1960. The database is far from
perfect (see below) but is the best that could be achieved within the time and
with the resources available,

Due to differences in the availability of the records, the data for Britain and
Ireland were compiled in different ways, and assessed separately. Some aspects
of the combined records are briefly described here, but a more detailed analysis
in comparison with the Monitoring Scheme database is given in Chapters 4 and 5.
2. Compilation of British records for the Atlas database

2a. Sources of records

Records in the 'Atlas' database were compiled from 3 sources,

(1) Original Atlas field cards

The original records for the Atias were made on field cards, many of which
are held at BRC. As the cards apparently contained much useful information
on date, locality, etc, which was not available in the summarised BRC
database, the cards were put into the computer with as much detail as
possible.

Overall, these field cards contained about 71% of the records in the Atlas
database, but this ranged from 0% (where no cards were available) to 90% of
the records for any one 10-km square (calculated from a sample of ten 10-km
squares) .

(2) BRC Computer Databases

Data held in BRC computer databases relevant to the Monitoring Scheme have
been compiled for the Atlas database. The data are from the foliowing

sources: :
1) mastercard data received up to 1970
i1}  "50 common species survey" data

iii) BSBI Carex Handbook
iv)  Individual record card files for selected taxa

When records with a precise 1950-1960 date were available from the original
field card records, mastercard records were ignored.

Overall, the BRC computer database records contributed about 23% of all the
records for the Atlas database (exciuding individual record card file data),
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though they contributed from 1.5% to 91% of the records for any one 10-km
square (calculated from a sample of ten 10-km squares).

i) Mastercard data recejved up to about 1970
AT1 records from field cards, correspondence, etc, were routinely compiled
onto one set of 10-km square mastercards up until about 1970 at BRC. The
records from these mastercards were put into the computer and dated "1950"
irrespective of the date of the original record. These data form the bulk
of the species data heid at BRC on the computer,

Few of these records have been checked systematically and there are a number
of errors. For instance, Halimione portulacoides was erroneously given the
BRC number for H. peduncu]ata on one reprint of the Atlas cards, resulting
in a number of erroneous records. Data for 8 species (Juncus SqUarrosus,
J. subnodulosus, J. tenuis, J. trifidus, J. tr1g1um1s Juniperus communis
(including subspecies), Kickxia elatine and K. spuria) were known to be
corrupted, missing or dincomplete. Data for at Tleast 3 other species
(Erigeron canadensis, Prunus spinosa and Salix aurita)} also appear to be
corrupted., A few minor data processing errors have also been noted, but in
general the overall error rate is probably small.

These records are summary 10-km sguare data with a "generalised" date class.

i1)  "50 common species syrvey"

Following publication of the Atlas, it became cTear that some common species
were apparently absent from a 10-km square simply because they had not been
recorded. The "50 common species survey" attempted to add records for these
species in 10-km squares for which they had not been recorded. The species
are as follows (Scott 1975):-

Acer pseudoplatanus dJuncus effusus
Achillea millefolium Lathyrus pratensis
Angelica sylvestris Leontodon autumnalis
Anthoxanthum odoratum Leucanthemum vulgare
Arrhenatherum elatius Lolium perenne
Bellis perennis Lotus corniculatus
Capsella bursa-pastoris Matricaria matricarioides
Centaurea nigra Plantago lanceolata
Cerastium fontanum PTantago major
Cirsium arvense Poa annua

Cirsium palustre Potentilla anserina
Cirsium vulgare Prunella vulgaris
Crataegus monogyna Ranunculus acris
Cynosurus cristatus Ranunculus repens
Dactylis glomerata Rumex acetosa
Deschampsia cespitosa Rumex obtusifolius
Filipendula ulmaria Sambucus nigra
Fraxinus excelsior Senecio jacobaea
Galium aparine Senecio vulgaris
Galium palustre Trifolium pratense
Geranium robertianum Trifolium repens
Hedera helix Tussilago farfara
Heracleum sphondylium Urtica dioica

Holcus Tanatus . Veronica chamaedrys
Hypochoeris radicata Viola riviniana

New records for these species were compiied on the computer and dated
"1950", though some were recorded up to at least 20 years after that date,
and so are likely to be relatively over-represented in the Atlas records.
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i11) BSBI Carex Handbook

Records for Carex were compiled and updated to produce the maps for the BSBI
Carex Handbook ({Jermy, Chater & David 1982). Lists of species prepared for
some areas {Shetland, Cumbria, Northumberland) were dated "1950" on the
computer, and are consequently fincluded in the database although many were
made after 1970. These data are a mixture of summary and detailed
information, and are Tikely to slightly over-estimate the relative freguency
of Carex to other taxa.

iv)  Individual record card files for selected taxa

Detailed files compiled from individual record cards for selected rare or
interesting taxa were abstracted for data relevant to the Monitoring
Scheme. These records usually contained detailed information on date,
Tocality, grid reference, etc, and have been checked previously for accuracy
and the error rate should be very Tow.

Only approximately 1/4 of the individual record card records were available
in computerised form, and the remainder were not compiled, There are a few
systematic trends to 1indicate which data were, or were not, included:
Potamogeton and Orobanche were included, but ferns, very rare or protected
species, Chenopodfaceae and Polygonum were not compiled.

If all the individual record card records were available on the computer,
they weuld contribute an average of 6% of the records for a square, ranging
from 0% to nearly 10% for any one 10-km square (calculated from a sample of
ten 10-km squares). As only 1/4 were available, however, it is likely that
many rare or local taxa will be under-represented in the database.

(3) Additional records from VC Recorders ,

Preliminary lists of taxa were compiled from the Atlas field cards and the
BRC computer databases {excluding the individual record card files which
were unavailable at the time), and circulated to the VC Recorders. Some VC
Recorders were able to provide additional records which were compiled inte
the database in a similar manner to the original field cards.

2b. . Treatment of coastal squares

The 10-km sampling grid selected for the Monitoring Scheme differs from the
Atlas in the treatment of coastal squares. This has implications for the
comparison between the two surveys as 34 squares in Britain (c. 11% of the
Monitoring Scheme squares) are involved,

For the Atlas (page xi) "The grid system has been strictly adhered to with a
few exceptions ..... Some coastal squares contain ..... a small area of
Tand ..... in these cases the records for the square concerned have been
incorporated with those of an adjacent square". As a general rule of thumb
(pers. comm. F H Perring) if a sguare contained less than 5% land, it was
not recorded separately; this was apparently followed by many but not all
field recorders,

Exactly which coastal squares were incorporated with which other squares for
the Atlas was not completely documented at the time. In many cases, these
can be traced from notes on the field and master cards. In cases where such
notes are absent, the records for -adjacent squares were carefully compared
with each other and with the Atlas to establish their fate, Figure 3 of the
Atlas of the British Flora (page xiv), showing "Records received and
incorporated for each 10-km square, including pre-1930 records but excluding
individual record cards", is also useful as a checklist of which squares
were plotted, but is not wholly reliable.
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There are three main ways in which the Atlas records were collected
differently to the Monitoring Scheme for the coastal Monitoring Scheme
squares:-

1. not recorded for the Atlas at all
2. records included in another square
3. records from other squares included in the Monitoring Scheme square.

1. The following 13 squares, selected for the Monitoring Scheme, were not
recorded for the Atlas of the British Flora:

07/9.3, 08/6.8, 10/8.1, 17/2.3, 17/2.9, 20/1.4, 20/4.4, 30/0.7, 34/3.6,
35/0.5, 54/4.0, 57/6.0, 61/3.3.

[Mohitoring Scheme records for these squares have been plotted on the
maps but are not included in the analysis.]

2. The following 14 squares were recorded for the Atlas but the records were
included and plotted in an adjacent square:

09/6.4, 10/5.4*, 11/8.9*, 16/5.1*, 17/5.9, 21/1.0*%, 26/1.4*, 37/6.0%,
37/6.3%, 39/0.7, 57/3.3, 67/2.6, 68/5.5, 69/5,1, '

For seven of these sguares (*), it has been possible to distinguish and
compile records for the original square. The records for these squares
are often not representative of the flora and are thus not comparable
with other data (see also Chapter 4).

The-remaining squares have no identifiable records and are thus treated
as not recorded.

3. The following eignt squares have had records from adjacent squares
included in them for squares plotted in the Atlas:

00/9.1, 17/5.6, 30/6.7, 36/6.7, 39/3.7, 45/2.8, 51/4.0, 61/3.6.

When compiling the field card records, the records for adjacent squares
were excluded. In some cases, combined records for two squares were
included but are Tlabelled in the database. Unfortunately, it has not
proved possible to determine the original 10-km square for records for
these squares from the summarised BRC databases, and it is 1ikely that
some records from non-Monitoring Scheme squares have been included in the
AtTas database. With hindsight it would have been better not to include
any summarised BRC records for these squares at all. The only square
where this is likely to be very significant is in Scilly (00/9.1), hence
records for this square have not been included in the analysis, but are
plotted on the maps. All records for the other squares were included,

2c. Dates of records included

A1l records dated from 1930 to 1960 were included. The baseline of 1930 is
consistent with the Atlas, but is not absolute; in some areas (eg
Monmouthshire), records included in the Atlas were in fact made before 1930
(F H Perring pers. comm.). Similarly, as described above, the 1960 cutoff
is not absolute since some computer records dated 1950 were made after 1960.
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2d. Introduced species

Distribution status information has been compiled wherever available. All
records, even of deliberately planted species, have been included to be
consistent with the Monitoring Scheme recording, though the way they have
been compiled differs slightly. For the Atlas database, introductions and
deliberately planted species were not distinguished, but they were for the
Monitoring Scheme database.

2e., Example of records

A typical selection of data from the Atlas files for Britain is shown 1in
Figure 186.

2f. Assessment of the British records in Atlas database

Wnilst compiling the British Atlas database, it became apparent there were a
number of sources of error and uncertainty. Records for 10 selected 10-km
squares were therefore compared with records published 1in the Atlas to
assess correspondence. It is assumed that if there is a record for any
taxon on a card and on the computer then the record is valid. This assumes
taxonomic accuracy of the records though obvious errors were deleted (eg
Polygala vulgaris was queried on one card but not on an almost duplicate
card - the Tatter was therefore also deleted).

Ten 10-km squares were selected for investigation, simply for ease of
abstracting records in the Atlas. These squares were 31/0.0, 0.4, 9.9, 99,
34/0.9, 9.0, 9.9 and 37/0.0,70.9, 9.9, Species lists for each square with
appropriate date classes and status, were compiled by abstracting records
from the Atlas (lst edition) and the Critical Supplement.

-Computer records were compiled as above with the exception of individual
record card files as these were incomplete; any record in the Atlas without
a record on the computer was searched for manually in the individual record
card records.,

In all, 9082 records were investidated representing 3450 10-km square
records (dots) in the Atlas. Error rates are presented per 'dot'; the error
rates per individual record are lower. The analysis took 3 man weeks to
complete; it 1is regretted more time was not available for a more
comprehensive review.

The major source of discrepancy between tne Atlas and the computer database
was an extra 9.75% of records in the computer. About 3% of the taxa were
not mapped in the Atlas (eg garden escapes such as Lunaria), and about 0.4%
were not included for editorial reasons (eg Pinus sylvestris was widely
recorded in S. England but not plotted there 1in the Atlas even as an
introduction),

The remaining 6.5% of the records were apparently "missed" and can be
accounted for in several ways. Some records on the computer, no doubt,
represent post-1960 records even if dated "1950" on the computer (c.f. 50
common species survey). Some accurately dated pre-1960 records may have
been sent in after the Atlas was published. Some discrepancies are also due
to the order in which £he maps were plotted: to complete the Atlas on time
plotting of maps had to begin before all the data were incorporated and
started with ferns and Ranunculaceae so the early maps did not include -all
the data available by the end of the scheme (F H Perring, pers. comm,).
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The bulk of these extra records can therefore probably be accounted for., If
these records are ignored, the discrepancies between records published fin
the Atlas and those in the computer database can be examined further. Table
5 given the number of records published for each square in the Atlas or
Critical Supplement and the number of matching records in the Atlas

database. On average about 2.6% of the records do not have backup records,
though this ranges from 0.8% to about 8.6% for any one square. This 2.6%
can be broken down further.

The data processing errors account for 0.2% of the discrepancies per dot
(0.1% per individual record). It is probable that there is a data
processing error rate of at least that magnitude for the original Atlas.

A further 0.2% of the records can be accounted for by extrapolation or
interpretation, eg records for Juniperus communis in the Pennines were
assumed to refer to subsp. communis as subsp. nana does not occur there, and
Cochlearia alpina is incTuded in C. officinalis agg. These require
knowledge of the editorial policy; note that records for aggregates can be
compiled from records for segregates, but not vice versa.

10-km square Total Atlas species Matching records Discrepancy
31/0.0 383 377 6 (1.56%)
31/0.9 323 320 3 (0.93%)
31/9.0 508 504 4 (0.79%)
31/9.9 374 342 32 (8.56%)
34/0.9 464 455 9 (1.9%)
34/9.0 314. 307 7 (2.23%)
34/9.9 280 272 8 (2.85%)
37/0.0 253 251 2 (0.79%)
37/0.9 291 283 8 (2.75%)
37/9.9 290 280 10 (3.45%)

Average = 2,58%

Table 5. Analysis of British Atlas data. Discrepancy between number of
records published in the Atlas and number of matching records held
on the computer database.

This leaves about 2.2% of the records in the Atlas not accounted for in the
database. 'Minor' discrepancies ~ for instance, a different status or date
class plotted in the Atlas - account for 2/3 (1.4%) of these records, The
remaining 1/3 (0.8%) of the discrepancies cannot be accounted for. These
are assumed to be 'major' errors in the Atlas - for instarce, a 10-km square
or species number wrong. This may include a few records which do not
correspond because the individual record cards are untraceable {3 examples
of this were found whilst doing the analysis), and may include some valid
records for which there are no cards. '
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[t is T1ikely therefore that about 0.8% is a reasonable indication of the
potential error rate per 'dot' in the Atlas, and it is suggested that an
error rate of 1% is attached fo the British records in the Atlas database.
There have been no other exercises with BRC data sets with which to compare
the results.

Compilation of Irish records for the Atlas database

Ja. Sources of records

Irish records for the Atlas were collected on the 'BSBI' grid (an extension
of the British grid -~ see Atlas for details), and are thus not directly
related to the 10-km squares selected for the Monitoring Scheme. Also, few
original data for Ireland are held at BRC, wmost of the information is
summarised and held on the computer, The Atlas data for comparison have
therefore been compiled in a different, much less satisfactory, way to the
British data. Some of the analyses below have been carried out using all
squares, and then the results applied to the Monitoring Scheme squares.

Records have been compiled from the following 3 sources:-
(1) BRC computerised databases (as above for the British data)

(2) Unchecked individual record card files

These files contain details of many local or rare taxa from individual
record cards sent in for the original Atlas. Many of the records are not
represented in the computerised databases and thus these records provide
useful additional information. There 1is a small overall degree of
duplication (4%) which ranges from 0% to 100% for individual species. The
drawback of these data is that they have not been checked for accuracy of
data processing. Errors spotted whilst compiling the data (eg "records" for
Betula nana - a species not known in Ireland) have been deleted without

attempting to check the origin of the error., The error rate is estimated to

be between 2 and 5% of the records, but overall this will only be
significant in a few cases.

(3) Record files with possible geographic errors

When records from the 'BSBI grid' were "converted" to the 'Irish grid' on
the computer, possible geographic errors were introduced for a number of
10-km squares in Ireland (Figure 17). Records for squares for which there
is a small discrepancy between grid reference and vice-county have been
included, but those for which major discrepancies occur have been excluded
(previous work by C D Preston).

Records not included in the Irish Atlas database

In addition to the taxa for which data were corrupted or not available noted
above for Britain, there are also no Fumaria individual record card files
for Ireland.
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Figure 17. Squares with discrepancies between vice-county and grid reference;
(o) minor discrepancies (®) major discrepancies.

3b. Treatment of coastal squares in Ireland

In Ireland, as in Britain, some coastal 10-km squares with only small areas
of Tand were not recorded separately for the Atlas., A comparison of these
against the Monitoring Scheme squares is complicated by the change in
recording grid.

For the Atlas, 34 10-km squares on the British grid with a small area of
Tand were not recorded. These squares were identified by comparing Fig. 3
of the Atlas with the set of Irish maps held at BRC marked with the original
overlay of the British grid. There are a total of 988 squares with land in
Ireland on the British grid.

A re-examination of coastal squares following the conversion of the records
recorded on the British grid to the Irish grid shows there are 42 coastal
10~km squares with land (out of a total of 1006} without records on the
computer,

Three coastal squares selected for the Monitoring Scheme, 13/6.5, 24/2.4 and
32/1.9 have no records from the Atlas period and the absence of any
historical records is not considered significant. The Monitoring Scheme
records for these squares have been plotted on the maps but are not included
in the analysis.

3c, Dates of records included

The pre- and post-1930 date classes are not considered significant for
Ireland (c.f. Atlas) and hence all records up to and including 1960 have
been included. The date classes thus differ from those in Britain.

3d. Introduced species

Accurate computerised distribution status information was not available for
some species in Ireland. All records have therefore been included. All
species known to be introduced have been automatically changed to
"introduced".
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3e, Example of Irish records

The bulk of Irish records held in the Atlas database simply comprise of a
species number, 10-km square and a "pre-1960" date class. An example is
given in Figure 18,

3f. Assessment of the Irish AtTas data

From the notes on sources of the Irish data above, it 1is clear that
estimates of the quality and quantity of the records are desirable. The
records compiled on the computer were therefore compared for individual
species with those published in the Atlas.

A direct 'dot for dot' comparison 1is not possible due to the change in
recording grid, The comparison has been made for all the 10~-km squares 1in
Ireland due to the impracticality of quickly picking out the equivalent
10-km squares to those selected for Monitoring Scheme., Two approaches have
been used, numerical and visual.

Numerical comparison

29 species were selected for analysis by taking the top left-hand map on
pages 1,10,20,30, etc, systematically through the Atlas of the British flora
1st Edition (1962). Species not occurring in Ireland were ignored,

The number of 10-km squares were counted by eye by two people and
gifferences resolved. All records were counted, irrespective of date class
or distribution status (c.f. above). No attempt has been made to assess the
potential complications implied from the 0.8% 'major' error rate per dot
previously calculated for the British data.

The number of 10-km squares was counted on the computer for records dated up
to 1960. Undated records were not counted on the computer hence there may
be small ( 1%) discrepancies between undated records in the Atlas and those
on the computer.

Comparison of the number of 10-km squares counted for dots published in the
Attas and records compiled on the computer show a wide range of
discrepancies (Table 6).

There is an average of 93% of Atlas records in the computer database for
each species, assuming a direct 1 : 1 correspondence between the records.
Some sources of discrepancy can be accounted for: The Tow number of records
in the computer for Lycopodium and (Cystopteris is due, in part, to the
absence of individual record card records (c.f. above}. Rare native or
introduced species such as Eleocharis and Crocus are not represented at
all. Three species involved in the common species survey, Ranunculus, Lotus
and Rumex are over-represented (c.f. above). [f these species are
eliminated, the average can be recalculated as 101.6% £ 3.56% (95%
confidence limits). ‘

Note that this average is derived from the total number of records for each
species, and does not indicate the Tikely discrepancies. There are 481
records (Table 1) which cannot directly correspond (i.e. more records in the
Atlas than in the computer, or vice versa), about 7.2% of the totai. If the
species for which there are known discrepancies are eliminated again, 198
records (3%) cannot correspond. Two thirds of those non-matching records
are on the computer suggesting either that some records were not
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SPECIES NO. OF ATLAS  NO, OF COMPUTER
10-KM SQUARES  10-KM SQUARES DIFFERENCE %

(A) (c) {(A-C) (C/A)
Lycopodium selago 128 113 ~15 88.3%
Cystopteris fragilis 107 52 ~55 48,6%
Ranunculus acris 771 : 900 +129 116.7%
Glaucium flavum 35 34 -1 97.1%
Hesperis matronalis 101 126 ‘ +25 124.7%
Hypericum elodes 151 173 +22 114.6%
Stellaria media 799 807 +8 101 %
Montia fontana 277 290 +13 104.7%
Lotus corniculatus 835 875 +40 104.8%
Rubus caesius 99 ' 107 +8 108.1%
Prunus Taurocerasus 35 35 0 100 %
Parnassia palustris 177 181 +4 102.2%
Myriophyllum spicatum 133 128 -5 96.2%
Euphorbia Tathyrus 5 5 0 100 %
Rumex obtusifolius 802 842 +40 105 %
Salix nigricans 8 7 -1 87.5%
Armeria maritima 264 248 -16 93.9%
SoTlanum nigrum 27 29 : +2 107.4%
Utricularia minor 189 175 -12 92.6%
Galeopsis angustifolia 23 23 0 100 %
Galium odoratum 119 121 +2 101.7%
Bidens cernua 146 145 -1 99,3%
Solidago virgaurea 357 331 -26 92.7%
Crepis capillaris 685 723 +38 105.5%
Groenlandia densa 22 24 +2 109.1%
Crocus purpureus 1 0 -1 0%
Eleocharis parvula 3 0 -3 0%
Poa alpina 2 2 0 100 %
Elymus repens 547 535 -12 97.8%

Table 6. Comparison of number of Atlas and computer 10-km square records for 29
selected species in Ireland. See text for analysis.
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incorporated in the Atlas or that they were sent in after its publication
(c.f. compilation of British data). If the % discrepancy is calculated for
each species (excluding those with known discrepancies), the average is
5.36%2.67% (95% confidence Timits). It is suggested therefore that an error
19mit of ¥ 8% is adopted to the total number of 10-km square records each
species in Ireland to correct for inaccuracies in the database.

A broader examination of the Irish records shows a number of other features,

i) There are occasional groups in addition to the Ferns where there are
records missing for various reasons (eg no Fumaria cards, some Carex taxa
missing). :

1) There are occasional 'catastrophes' where taxa are very
under-represented (eg Salix aurita, Prunus spinosa, Viola tricolor), or
over-represented (eg Sorbus anglica, Cardaminopsis petraea).

iii) Critical groups are generally under- or not represented, especially
for data published in the Critical Supplement (eg Rhinanthus minor agg,
Anthyilis vulperaria agg, Hieracium spp.).

No other general patterns have been discerned which enable likely
discrepancies to be identified.

Visual comparison

A simple visual comparison of maps has been used to give some idea of
geograpnic correspondence between maps published in the Atlas and data held
on the computer., 9 of the 29 species, mainly with 100-200 records, were
se;ected and new maps printed from the data held on the computer (Figure
19). :

In general the Atlas and new maps match well, allowing for the grid
conversion, exclusion of records with major geographic errors (Figure 17)
and addition of pre-1961 records to the BRC database after the Atlas was

published. Discrepancies in the Cystopteris map are probably Targely due to
absence of the individual record card data (c.f. above).

These assessments of the Irish Atlas records show that there are some
significant discrepancies between the database and the records published,
Some of the more obvious discrepancies are predictable (eg Ferns
under-represented, common species over-represented), but others are small
(£8%) and unpredictable.. No attempt has been made to trace individual
records (c.f. analysis for British data). It is likely the error rate per
individual record s higher than that for Britain. Most of the
discrepancies are due to addition or absence of individual records, but
there are also a few major errors. Data for each species will have to be
assessed before the records are taken as representative.

Channel Is1and Atlas Records

A1l records for Guernsey and Jersey were collated and plotted as a single 10-km
square for the Atlas (these were gridded 90/1.5 and 90/4.2 respectively). It is
now not possible to compile accurate, representative species lists for the
Monitoring Scheme squares from the data available at BRC, and to include all the
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Figure 19. Comparison of maps published in the Atlas (left-hand side) with
those compiled for 'records in the database (right-hand side) for 9
species in Ireland. Note the change in grid.
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records for each island would be meaningless. Therefore no Atlas data have been
compiled for the Channel Islands, and hence the absence of an Atlas period
record from the maps cannot be considered significant.

5. General description of Atlas database

There is a total of about 225,000 individual records in the 'Atlas' database,
representing about 144,000 'dots' (i.e. distinct 10-km square/species records).
The average number of records per square is about 550 and the average number of
taxa per square is 330 (362 in Britain, 240 in Ireland). Note this average per
square is below the 400 noted in the Atlas. The reason for this discrepancy has
not been ascertained., There are 2006 taxa represented in the database.

It is evident from the discussion above that there have been considerable
problems with compiling and checking the records to be included in the Atlas
database. This is the most unsatisfactory aspect of the Monitoring Scheme as a
whole, and the first question to be answered whenever a change or something
unexpected 1is noted 1is whether the records 1in the Atlas database are
representative or not. Many of the sources of error above for the Monitoring
Scheme database (Chapter 2) also apply here in addition to those pointed out
above in Sections 2f and 3f.

One additional drawback of re-inputting the original field cards discovered
during the exercise was that a number of records known to be dubious or wrong
were put into the computer (eg Orthilia in Cheshire), Many of these records had
been spotted when the mastercards were compiled or at a later date; they had
been corrected on the mastercards but not on the original field cards. A number
of these records have been picked up by the VC Recorders, but many have not.
Some errors stand out, but many of the less obvious ones do not (eg Primula
veris in one square .in Devon). A thorough check of species recorded on the

FieTd cards and later deleted from the mastercards has not been made but is the
next desirable quality-control check,

It is Tikely that the geographic information for the Atlas records 1is Tless
accurate than that for the Monitoring Scheme. At Tleast 1% of the field cards in
Scotland were originally given the wrong grid reference, and the records had
presumably therefore been erroneously included on the mastercards and then
pubTished in the Atlas and also compiled into the database., It is Tikely that a
similar % of cards are wrongly located elsewhere too,.

Treatment of Aggregates/Segregates

Records for aggregates and segregates have been treated for the Atlas database
as described in Chapter 2 for the Monitoring Scheme database.

The relative numbers of records for each year of the Atlas period are shown in
Figure 20. If all the records are taken, including those with approximate dates
{eg "1950+"), the graph shows isolated peaks at 1930, 1950 and 1960, with a
general peak in the mid-1950s. The peaks at 1930, 1950 and 1960 are summary
data and disappear if only records with exact dates are taken. The apparent
peak at 1956 and 1957 might suggest this was the highest period of activity of
recording for the Atlas but is an artefact; cards were often dated from the
first time they were used and subsequent records simply added to this 1ist
(without changing the date information) or additional records only were sent in
on later cards. Further evidence for the 'summary’' nature of many of these
cards is given in Chapter 4; although the date information on some cards is
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Exact Year
.

Approximate Year

Number of records (relative frequency)

1930 1935 1940 1945‘ 1950 1955 1960

Figure 20. Relative number of records for each year in the Atlas database,
Records which are apparently dated to exact year are compared with
approximately dated (i.e. 1950+) records.

precise, it is difficult to identify which., It is suggested that any records
collected for the Atlas are best regarded as belonging to a decade rather than
an individual year.

Figure 20 shows that the bulk of the records in the Atlas database from 1950 to
1960, and that less than 5% are from before this time. Although there are
clearly post-1960 records also included in the database, it can thus be taken to
largely represent the status of the flora between 1950 and 1960.

In summary, there are therefore a number of implications for interpretation of
the results of comparison of the Monitoring Scheme database with the Atlas

database.
1) Care has to be taken to treat aggregates and segregates equally.

2) Rarer species, which have a high proportion of individual record cards which
are not computerised, will be under-represented in the Atlas database.

3) The '50 common species' may be over-represented in the Atlas database.

4) There are significant numbers of coastal squares which have not been
recorded properly or representatively for the Atlas,
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5) There are significant numbers of records additional to those published in
the Atlas. Many of these are probably acceptable, but some have dubious
date information {estimated to be about 1-2% of the records).

6) There are significant differences in the quality and quantity of records
between the British and Irish records included in the Atlas database.
Confidence limits of 1% are adopted for the British records and #8% for the
Irish records.

7} Many of the records in the Atlas database are summary information, and the
fine details should be treated with caution,

There are few other examples of distinct trends and biases in the records.

Finally, a very important point must be stressed: the Atlas records were
collected primarily for phytogeographic purposes and were not envisaged at the
time as needing to meet the strict temporal requirements of the Monitoring
Scheme. We may be fimposing stricter requirements on the records than can be
met. »



CHAPTER 4
General comparison of the Atlas and
Monitoring Scheme databases
Contents
1. Introduction
2. Comparison of numbers of taxa recorded
3. Comparison of quality of recording

4, Comparison of alien taxa recorded

5. Comparative distribution of records by month and day
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1, Introduction

One main objective of the Monitoring Scheme was to assess by now much species
have changed in distribution.and/or frequency {at a 10-km square level) over the
last 25-35 years., Interpretation of changes in distribution is somewhat
dependent on geographic variation in recerding, hence this chapter compares a
number of regional aspects of recording during the two surveys.

2. Comparison of numbers of taxa recorded

Table 7 1ists for each square, the combined number of species in both databases,
the number {and % of the total) of species recorded for the Atlas, the number
(and %) of species recorded for the Monitoring Scheme, and the number (and %) of
species recorded in both the surveys.

Squares with more species recorded for the Monitoring Scheme than the Atlas are
shown in Figure 2la and those for which more species were recorded for the Atlas
than the Monitoring Scheme are shown 1in Figure 21b {excluding squares not
recorded for either one or both surveys). These maps show the generally higher
numbers of species per square recorded for the Monitoring Scheme, but there is
wide variation in the actual numbers recorded. Figure 22 1illustrates this
graphically, Some comparison of the amount of varfation is therefore desirable.

The Atlas included a quantitative assessment of recording in the form of an
overTay which indicated the 10-km squares which were believed to be
underworked, It attempted "to take into account the total flora Tikely to be
found in an area before deciding whether a 1ist received is adequate or not.
'Adequate' might be taken as meaning that over 60 per cent of the possible flora
has been recorded".

In the Atlas database, there are over 80 Monitoring Scheme squares with less
than 60% of the combined total number of species (excluding squares for which
there are no records at all); Table 7. This is 5 times greater than indicated
by the Atlas overlay.

In Britain, eight of the squares selected for the Monitoring Scheme are noted on
the overlay as underworked for the Atlas. Four of these (38/6.2, 41/8.6, 57/6.3
and 68/5.8) have more than 60% of the combined total number of species, and
discussed Tater. The remaining four squares (31/6.3, 32/9.5, 41/8.9 and 44/5.9)
have less than 60%. The Atlas also noted a number of "poorly recorded areas"
which includes only one Monitoring Scheme square (42/8.2) which also has less
than 60% of the combined total number of species.

In Ireland, direct comparison of the Atlas overlay with the Atlas database is
not possible due to the change of grid. 74 out of the 954 squares (7.7%) are
given on the overlay as underworked, virtually all of which are in the centre of
Ireland. Therefore about 8 Monitoring Scheme squares would be expected to have

heen underworked for the Atlas.

This 5-fold discrepancy between the number of squares indicated as underworked
on the Atlas overlay and in our analysis requires further investigation; there
are 3 possible explanations, First, the records in the Atlas database may
under-represent the Atlas records due to the difficulty in compTTing the records
(c.f. Chapter 3). “Second, there may have been significant increases in the
number of species in these squares since the records were collected for the
Atlas. Third, the overlay may under-estimate the extent of under-recording for
the Atlas.
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NUMBER OF TAXA RECORDED (AND % OF TOTAL)

10 kKM
SQUARE  TOTAL ATLAS MONTTORTHG BOTH

o SCHEME SURVEYS
Britain
00/91 631 535 (84.9%) 438 (69.4%) 348 (55.2%)
07/69 456 407 (89.3%) 346 (75.9%) 304 (66.7%)
07/93 194 0 { 0%) 194 ( 100%) 0 { 0%)
08/68 o 0 ({ 0% 0 { o8 0{ 0o%)
08/95 142 G 0%) 142 ( 100%) 0 { 0%}
08/98 411 365 (88.8%) 300 ( 73%) 257 (62.5%)
09/64 14 0{ 0%) 14 { 100%) 0{ 0%
09/91 315 292 {92.7%) 181 {57.5%) 161 (51.1%)
10754 439 377 (85.9%) 283 (64.5%) 221 {50.3%)
10/81 114 a{ 0% 114 ( 100%) 0({ 04
i0/84 637 452 { 71%) 563 {B86.4%) 381 (59.8%)
16/87 473 419 (88.6%) 303 (64.1%) 251 (53.1%4)
11/89 396 156 (39.4%) 370 {93.4%) 132 (33.3%}
12/82 §73 426 {74.34) 490 (85.5%) 346 (60.4%)
16/24 317 282 { 89%) 239 (75.4%) 209 (65.9%)
16/27 384 343 {89.3%) 272 {70.8%) 237 (61.7%)
16/51 204 160 {56.3%} 257 (90.5%) 135 (47.5%)
16/57 384 363 {94.5%) 218 {56.8%) 199 (51.8%)
16/84 541 424 {78.4%) 440 (81.3%) 326 (60.3%)
15/87 517 410 (79.31) 452 {67 .4%) 348 (67.3%)
17/23 150 120 { 86%) 105 { 70%) 87 { 58%)
17/26 488 388 {79.5%) 431 (88.3%) 335 (68.7%)
17429 72 o { 0% 72 { 100%) of{ 0%
17/53 465 408 (B7.7%) 365 (78.5%) 313 (67.3%)
17756 426 315 {73.9%) 398 {93.4%}) 293 (6B.8%)
17759 BO 1 { 1.3%) 79 (98.8%) g { 0%
17/80 605 426 (70.4%) 569 ( 94%) 397 (65.6%)
17/83 603 483 {80.1%) 509 (04.4%) 393 (65.2%)
17/86 395 274 {69.4%) 357 (90.4%) 242 (61.3%)
17/89 347 235 (67.7%) 331 {95.4%) 224 (64.6%)
18/25 362 269 (74.3%) 314 (86.7%) 226 (62.4%)
18/52 404 270 (66.84} 375 (92.8%) 245 (60.6%)
18/585 297 136 (45.8%) 287 (96.6%) 128 {43.1%)
18/82 398 288 (72.4%) 341 {85.7%) 235 (59.1%)
18/85 417 387 {92.8%) 265 (63.5%) 239 (57.3%)
18/88 369 229 (62.1%) 341 (92.4%) 204 (55.3%)
19/21 176 165 (93.8%) 76 (43.2%) 67 (38.1%)
19/24 378 359 { 95%) 214 (56.6%) 198 (52.4%)
19/54 291 261 (89.7%) 196 (67.4%) 169 (58.1%)
20/14 150 0( 0% 150 { 100%) 0({ 0%
20/17 481 312 (64.9%) 432 (89.8%) 264 (54.9%)
20/44 412 6 ( 1.5%) 411 {99.8%) 5 ( 1.2%)
20/47 683 520 (76.1%) 582 (85.2%) 424 (62.1%)
20/74 606 473 (7B.1%) 519 {85.6%) 391 (64.5%)
20777 497 286 (57.5%) 458 (92.2%) 251 (50.5%)
21/10 366 259 (70.8%) 323 (88.3%) 222 {60.7%)
21/19 619 425 (6B.7%) 546 {88.2%) 356 (57.5%)
21/40 570 378 (66.3%) 528 (92.6%) 338 (59.3%)
21/43 932 806 {(86.5%) 748 {80.3%) 627 (67.3%)
21/49 753 505 (67.1%) 715 { 95%) 470 (62.4%)
21/70 Bl1 . 494 (80.9%) 514 (B4.1%) 402 (65.8%)
21/73 487 369 (75.8%) 405 (83.2%) 292 { 66%)
21/79 662 396 (58.4%) 628 (9Z.1%) 347 (50.9%)
22/12 569 292 {51.3%) 550 (06.7%) 278 (48.9%)
22715 452 298 {65.9%) 415 (91.8%) 265 (58.6%)

10 KM

SQUARE

22/42
22745
22172
22175
22/78
23/44
23747
23/71
23/74
23/77
24/16
24/49
25/15
25/18
25/45
25/48
25475
25178
26/14
26/17
26741
26744
26747
26471
26174
26/77
27/10
27/13
27116
27719
27/40

- 27143

27/46
27/4%
27/70
27173
27776
27179
28{12
28/15
28118
28742
28/45
28/48
28/72
28/75
28/78
29/11
29/14
29/41
29/44
29171
29/74
30/07
30/67

NUMBER OF TAKA RECORDED (AND % OF TOTAL)

TOYAL ATLAS MONTTORTNG ) —
SCHEME SURVEYS
661 322 (48.7%) 633 (95.8%) 297 (44.9%)
620 296 (47.7%) 598 (96.5%) 277 (44.7%)
623 303 (48.6%) 603 (96.8%) 286 (45.9%)
362 198 (54.7%) 345 (95.3%) 185 {51.1%)
470 150 (31.9%) 462 (98.3%) 144 (30.6%)
526 380 (72.2%) 430 {B1.74) 288 (54.8%)
614 371 (60.4%) 570 (92.8%) 330 (53.8%)
637 542 (85.1%) 549 (86.2%) 460 (72.2%)
413 279 (67.6%) 368 (89.1%) 238 (57.6%)
795 610 (76.7%) 718 {90.3%) 538 (67.7%)
494 389 (78.7%) 411 (83.2%) 311 ( 63%)
680 540 (79.4%) 585 { 86%) 454 (66.81)
560 370 (66.1%) 485 (86.6%) 299 (53.4%)
471 414 (87.9%) 304 {64.5%) 251 (53.3%)
652 456 (69.9%) 597 (91.6%) 406 (62.3%)
397 254 (  64%) 375 (94.5%) 236 (59.5%)
622 466 (74.9%) 572 ( 92%) 421 (67.7%)
479 308 (64.3%) 454 (94.8%) 258 (60.1%)
393 324 (82.4%) 226 (57.5%) 157 ( 40%)
480 332 (69.2%) 439 {91.5%) 296 (61.7%) -
405 359 (8B.6%) 251 { 62%) 209 (51.6%)
327 220 (67.3%) 277 (84.7%) 171 (52.3%)
615 363 { 59%) 566 { 92%) 317 (51.54)
441 383 (86.8%) 326 (73.9%) 273 (61.9%)
360 284 (78.9%) 267 (79.7%) 214 (59.4%)
523 416 (79.5%) 405 (77.4%) 303 (57.9%)
514 383 (74.5%) 4668 (91.1%) 342 (66.5%)
348 221 (63.5%) 319 {91.7%) 195 ( 56%)
416 270 (64.9%) 394 (94.7%) 251 (60.3%)
309 233 (75.4%) 274 (88.7%) 203 (65.7%)
395 174 (44.1%) 388 (98.2%) 169 (42.8%)
320 287 (89.7%) 235 (73.4%) 206 (64.4%)
292 213 (72.9%) 259 (88.7%) 185 (63.4%)
237 203 (85.74) 167 (70.5%) 137 (57.68%)
515 333 (64.7%) 459 (89.1%) 283 ( 55%)
312 232 (74.4%) 244 (78.24%) 167 (53.5%)
328 195 (59.5%) 310 (94.5%) 182 (55.5%)
430 405 (94.2%) 208 { 67%) 269 (62.6%)
329 290 {88.1%) 248 {75.4%) 211 (64.1%)
218 243 (76.4%) 263 (82.7%) 192 {60.4%)
387 292 {75.5%) 349 (90.2%) 259 (66.9%)
508 426 {83.9%) 438 (86.24%) 362 (71.3%)
589 537 (91.2%) 387 (65.7%) 340 (57.7%)
274 220 (80.3%) 224 (B1.8%) 174 (63.5%)
333 286 (85.9%) 247 (74.2%) 206 (61.9%)
540 492 (91.1%) 333 (61.7%) 292 (54.1%)
538 470 (87.4%) 354 (65.8%) 292 (54.3%)
319 244 (76.5%) 283 (88.7%) 214 (67.1%)
433 316 ( 734) 387 (89.4%) 272 (62.8%)
208 164 (78.81) 158 { 76%) 117 {56.3%)
326 227 (69.6%) 295 (90.5%) 199 { 61%)
316 184 {58.2%) 292 (92.4%) 163 (51.6%)
332 209 [ 63%) 312 ( 94%) 192 (57.8%)
250 0{ 0% 250 { 100%) o { 0%
735 568 {77.3%) 613 (83.4%) 48 (611
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NUMBER OF TAXA RECORDED {AND % OF TOTAL) MUMBER OF TAXA RECORDED (AND % OF TOTAL)

10 KM 10 KM
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30/97 611 450 {73.6%) 517 (84.6%) 357 (58.4%) 35/05 209 0( 0% 209 ( 100%) 0( 0%)
31150 603 485 (B0.4%} 487 {80.8%) 376 (62.4%) 35108 532 373 (70.1%) 148 (84.2%) 292 (54.9%)
31/03 629 441 (70.1%) 578 {91.9%) 396 { 63%) 35132 594 469 ( 79%) 493 ( 83%) 375 (63.1%)
31/06 678 . 523 (77.1%) 571 (84.24) 417 {61.5%) 35/35 711 579 (81.4%) 544 (76.5%) 414 {58.2%)
31/09 480 298 {62.1%) 431 (89.8%) 251 (52.3%) 35/38 501 359 (71.7%) 399 (79.6%) 258 (51.5%)
31730 633 428 (67.6%) 549 (86.7%) 346 {54.7%) 35762 542 313 (57.7%) 509 (93.9%) 280 (51.7%)
31/33 731 487 {66.6%) 695 {95.1%) 454 (62.1%) 35/65 523 423 (80.9%) 454 (86.8%) 360 (68.8%)
- 31/36 573 520 (90.8%) ° 354 {61.8%) 305 {53.2%) 35/68 399 353 (88.5%) 273 (68.4%) 233 (58.4%)
. 31/39 686 302 { 44%) 636 {92.74) 259 (37.8%) 35/92 473 320 (67.7%) 411 (86.9%) 261 (55.2%)
31/60 634 456 (71.9%) 564 { 89%) 387 { 61%) 35/95 493 387 (78.5%) 386 (78.3%) 283 {57.4%)
31/63 626 346 {55.3%) 607 [ 97%) 327 {52.2%) 35/98 483 427 (88.44) 357 (73.9%) 307 (63.6%)
31/66 665 479 { 72%) 587 (88.3%) 404 (60.8%) 36/01 427 307 (71.9%) 382 (89.5%) 262 (61.4%)
31/69 652 523 (80.2%) 534 (81.9%) 407 (62.4%) 36/04 385 254 ( 66%) 346 (89.9%) 220 (57.1%)
31/90 682 498 { 73%) 600 { 86%) 417 (61.1%) 36/07 603 412 (68.3%) 529 (87.7%) 342 (56.7%)
31/93 592 532 (89.9%) 447 {75.51) 390 {65.9%) 36/31 462 315 (68.2%) 442 (95.7%) 300 {64.9%)
31/96 679 618 { 91%) 435 {64.1%) 383 (56.4%) 36/34 215 332 ( 80%) 295 (71.1%) 217 (52.3%)
31798 615 344 {55.9%) 568 {92.4%) 301 {48.9%) 36/37 553 358 {64.7%) 501 (90.6%) 311 {56.2%)
32/02 749 186 (24.8%) 744 {99.3%) 183 {24.4%) 36/61 507 302 (59.6%) 492 ( 97%) 288 (56.8%)
32/05 626 468 {74.8%) 576 (91.1%) 413 { 66%) 36/64 488 235 {48.24) 473 (96.9%) 220 (45.1%)
32/08 506 323 {63.8%) 462 (91.3%) 281 (55.5%) 36767 727 552 {75.9%) 603 (82.9%) 432 (59.4%)
32/32 633 415 (65.6%) 596 (94.2%) 381 (60.2%) 36/91 366 330 (90.2%) 260 { 71%) 230 (62.8%)
32/35 581 433 (74.5%) 526 {90.5%) 379 (65.2%) 36/94 184 397 { 82%) 414 (85.54) 330 (68.2%)
32138 553 402 (72.7%) 445 (80,54 296 {53.5%) 37100 525 257 ( 49%) 515 {98.1%) 250 (47.6%)
32/62 603 144 (23.9%) 597 { 99%) 138 (22.9%) 37/03 419 344 (82.1%) 305 {72.8%) 232 (55.4%)
32/65 525 359 (68.4%) 479 (91.2%) 316 {60.2%) 37/06 337 253 (75.1%) 296 (84.9%) 205 (60.8%)
32/68 441 327 (74.1%) 375 { B5Y%) 262 (59.4%) 37/09 292 259 (88.7%) 210 (71.9%) 182 (62.3%)
32/92 731 456 (62.4%) 697 (95.3%) 422 (57.74%) 37/30 626 172 {27.5%) 620 { 99%) 168 (26.8%)
32/95 585 262 (44.8%) 575 {96.3%) 253 (43.3%) 37/33 431 381 (88.4%) 250 { 58%) 203 (47.1%)
32/98 698 427 (61.2%) 655 (93.8%) 384 { 55%) 37/36 345 275 (79.7%) 282 (81.7%) 216 (62.6%)
33/01 445 266 (59.8%) 422 (94.8%) 249 { 56%) 37739 487 391 (80.3%) 396 (81.3%) 305 (62.6%)
33/04 531 378 (71.24) 480 (90.4%) 329 { 62%) 37160 405 38 { 9.4%) 400 (98.8%) 34 { 8.4%)
33107 687 497 (72.3%) 598 { 87%) 408 (59.4%) 37/63 364 303 (78.9%) 282 (73.4%) 207 (53.9%)
33 488 315 (64.5%) 447 (91.6%) 277 {56.8%) 37/66 483 361 (74.7%) 367 ( 76%) 250 (51.8%)
33/34 521 344 { 66%) 490 ( 94%) 313 (60.14) 37/69 496 368 (74.2%) 435 (87.7%) 317 (63.9%)
33/37 651 546 (83.9%) 431 (66.2%) 327 (50.2%) 37/99 403 304 (75.4%) 344 (85.4%) 248 (61.5%)
33/61 436 294 (67.4%) 373 {85.6%) 231 { 53%) 38/02 503 416 (82.7%) 401 (79.7%) 318 (63.2%)
33/64 520 333 { 64%) 473 { 91%) 288 (55.4%) 38/05 670 587 {87.6%) 494 (73.7%) 419 (62.5%)
33/67 691 517 (74.8%) 555 (80.3%) 382 {55.3%) 38/32 341 223 (65.4%) 307 ( 90%) 191 { 56%)
33/91 570 426 (74.7%) 494 {86.74%) 355 (62.3%) 38/35 486 375 (77.2%) 424 (87.2%) 319 {65.6%)
33/94 605 307 (50.7%) 585 (96.7%) 287 (47.4%) 38/62 434 270 {62.2%) 410 (94.5%) 252 (58.1%)
33/97 608 338 (55.6%) 565 (92.9%) 295 (48.54) 38/65 389 243 (62.5%) 348 (89.5%) 202 (51.9%)
34709 703 453 (70.1%) 618 (87.9%) 411 (58.5%) 38/92 417 235 (56.4%) 371 ( B89%) 191 (45.8%)
34/30 593 359 (60.5%) 555 (93.6%) 324 (54.6%) 38/95 360 246 (68.3%) 322 (89.4%) 211 (58.6%)
34/33 646 378 (58.5%) 595 (92.1%) 333 (51.6%) 39/01 394 372 (94.4%) 155 {39.3%) 134 ( 34%)
34136 35 0( 0% 35 { 100%) 0{ 0% 39/04 266 209 (78.6%) 214 (80.5%) 160 (60.2%)
34739 627 543 (86.6%) 486 {77.5%) 409 (65.2%) . 39707 210 1 { 0.5%) 210 { 100%) 1 ( 0.5%)
34/60 628 527 (83.9%) 466 (74.2%) 369 (58.8%) 39/34 345 217 (62.9%) 299 (86.7%) 172 (49.9%)
34/63 540 399 (73.9%) 461 (85.4%) 324 { 60%) 39437 234 158 (67.5%) 194 (82.9%) 118 {50.4%)
34/66 538 391 (72.7%) 496 {92.2%) 356 (66.2%) _ 40/57 560 458 (81.8%) 417 (74.5%) 317 (56.6%)
34/69 560 322 {57.5%) 537 (95.9%) 301 (53.84) 41720 783 560 (71.5%) 713 (91.1%) 294 ({63.1%)
34/90 491 312 (63.5%) 440 (89.6%) 264 (53.8%) 41723 663 397 (59.9%) 630 ( 9543 364 (54.9%)
34/93 413 301 (72.9%) 335 (81.1%) 226 (54.74%) 41/26 619 557 { 90%) 436 (70.4%) 376 (60.7%)
34/96 626 453 {72.4%) 580 {92.7%) 412 (65.8%) 41/29 651 253 (38.9%) 619 (95.1%) 225 (34.6%)
34/99 464 332 (71.6%) 395 { 86%) 269 { s58%) 41/50 869 686 {78.9%) 761 (87.64) 585 (67.3%)

35/02 551 508 (92.2%) 306 (55.5%) 267 (48.5%)
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41/53 603 56 { 76%) 478 {79.3%) 335 (55.6%) 52/15 731 533 (72.9%) 633 (86.6%) 442 (60.5%)
41/56 8iz 644 (79.3%) 735 {90.5%) 574 (70.74) 52/18 507 354 (69.8%) 442 (87.2%) 292 (57.6%)
41/59 798 603 (75.6%) 695 (87.1%) 505 (63.3%) 52/42 760 576 (75.8%) 681 (89.6%) 499 (65.7%)
41/80 713 480 (67.3%) 626 {B87.8%) 395 (55.4%) 52/45 1093 850 (77.8%) 936 (85.6%) 704 (64.4%)
41/83 840 695 (82.7%) 672 ( B80%) 531 (63.2%) 52/48 615 511 (83.1%) 470 (76.4%) 369 { 60%)
41/86 747 532 (71.2%) 682 {91.3%) 470 (62.9%) 52/72 598 488 (81.6%) 516 {86.3%) 409 (6B8.4%)
41/89 726 415 (57.24%) 706 {97.2%) 397 (54.74) 52/75 608 457 (75.2%} 525 (86.3%4) 375 (61.7%)
42/22 646 457 (70.7%) 587 (90.9%) 400 (61.9%) . 52/78 793 572 (72.1%) 683 (86.1%) 464 (58.5%)
42/25 872 661 {75.8%) 775 (88.9%) 564 (64.7%) 53/11 540 384 (71.1%) 460 (85.2%) 304 (56.3%)
42728 791 646 {(Bl.7%) 598 {75.6%) 454 (57.4%) 53/14 510 370 (72.5%) 460 (90.2%) 320 (62.8%)
42/52 593 397 (66.9%) 536 (90.4%) 341 (57.5%) 53/17 606 472 (77.9%) 530 (87.5%) 399 (65.8%)
42/85 597 366 {61.6%) 571 (95.6%) 343 (57.5%) 53/41 531 343 {64.6%) 464 {87 .4%) 277 (52.2%)
42/58 478 410 (85.8%) 377 (78.9%) 310 (64.9%) 53/44 280 211 (75.4%) 218 {77.9%) 143 (53.2%)
42/82 601 358 (59.6%) 556 {92.5%) 315 (52.4%) 53/47 539 418 {77.6%) 476 (88.3%) 356 (66.1%)
42485 678 433 (63.9%) 641 (94.5%) 397 (58.6%) 53/71 792 628 {79.3%) 645 (81.4%) 487 {61.5%)
42/88 660 425 (64.4%) 591 {89.5%) 359 (54.4%) 53774 649 484 {74.6%) 577 (88.9%) 414 (63.8%)
43721 503 441 (87.7%) 327 ( 65%) 266 (52.9%) 54/10 548 424 (77.4%) 445 (81.2%) 321 (58.8%)
43724 603 525 {B7.1%) 404 ( 674} 327 (54.2%) 54/13 426 262 (66.2%) 370 (86.9%) 228 (53.5%)
43727 647 484 (74.8%) 528 ({B1.6%} 370 (57.2%) 5416 h62 370 (65.8%) 477 (84.9%) 287 (51.1%)
43/51 638 556 {B7.1%) 465 (72.9%) 384 (60.2%) 54740 164 2 ( 1.2%) 163 (99.4%) 1 { 0.6%)
43/54 554 503 {90.8%) 314 {56.7%) 264 (47.7%) 5730 348 230 (66.1%) 308 (BB.5%) 191 (54.9%)
43/57 533 500 (93.6%) 276 (51.8%) 244 (45.8%) 57/33 2459 188 (75.5%) 191 (76.7%) 135 (54.2%)
43781 476 350 {73.5%) 405 (B5.1%) 280 (58.8%) 57/60 52 6 ( 0% 52 { 100%) 0{ 0%
43/84 - 587 379 (64.6%) 535 (91.1%) 328 (55.9%) 57/63 286 226 { 79%) 258 (80.2%) 200 (69.9%)
43/87 638 5562 {B86.5%) 484 (75.9%) 400 (62.7%4) 61703 577 416 {72.1%) 387 (67.1%) 231 { 40%)
44420 389 315 { 81%) 257 (66.1%) 184 (47.3%) 61/06 711 654 ( 92%) 441 { 62%) 392 (55.1%)
44123 599 32% (54.9%) 562 ({93.8%) 293 (48.9%) 61/09 325 258 {79.4%) 235 (72.3%) 170 (52.3%)
14726 648 427 {65.9%) 578 {89.2%) 361 {55.7%) 61/33 194 1 { 0.5%) 194 ( 100%) 1 { 0.5%)
44/29 534 423 (79.2%) 420 (78.74} 308 (57.7%) 61/36 632 507 (80.2%) 488 (77.2%) 371 (58.7%)
44/50 589 417 {70.8%) 522 (B8.6%) 351 (59.6%) 62/02 518 327 (63.5%) 427 (82.9%) 242 ( 474)
44153 512 355 {69.3%) 460 (89.8%) 305 (59.6%) 62/05 701 523 (74.6%) 623 (88.9%) 447 (63.8%)
44/56 407 312 (76.74) 300 (73.74) 205 (50.4%) 62/08 469 344 (73.3%) 328 (69.9%) 206 (43.9%)
44/59 374 208 (55.6%) 334 (89.3%) 171 (45.7%) 62/35 656 478 (72.9%) 549 (B3.7%) 372 (56.7%)
44/80 590 483 {B1.9%) 454 {76.9%) 349 (59.24) 62/38 635 428 (67.4%) 550 (86.6%) 345 (54.34%)
44/83 630 467 {74.1%) 527 (83.7%) 364 (57.8%) . 63/01 628 433 (68.9%) 555 (88.4%) 365 (58.1%)
44786 479 423 (88.3%) 328 (68.5%) 274 (57.2%) 63704 722 632 (87.5%) 427 (59.1%) 337 (46.7%)
44789 635 580 {91.3%) 408 (64.3%) 355 (55.9%) 63/31 629 507 {80.6%) 494 (78.5%) 377 (59.9%)
45722 489 367 {75.1%) 409 {83.6%) 289 (59.1%) 67/26 104 0{ 0% 104 { 100%) 0 ( 04
45/25 651 530 {90.6%) 359 {55.1%) 301 (46.2%4) 68/25 261 212 (B1.2%) 208 {79.7%) 160 (61.3%)
45/28 499 448 {B9.8%) 315 (63.9%) 271 (54.3%) 68/28 199 168 {84.4%) 145 (72.9%) 116 (58.3%)
45/52 496 362 ( 730 411 (82.9%) 279 (56.3%) 68/55 82 0{ 0% 82 { 100%) 0{ 0%
46721 539 495 (B82.6%) 461 ( 77%) 363 (60.6%) 68/58 173 113 (65.3%) 147 { 85%) 89 (51.5%)
51/10 766 539 (70.4%) 663 (86.6%) 439 (57.3%) 69/51 122 0{ 0% 122 { 100%) 0({ 0%
51/13 712 612 { 86%) 587 (B82.4%) 497 (69.8%)
51/16 971 653 (67.3%) 896 (92.5%) 582 (59.9%)
51/19 691 545 (78.9%) 561 (81.2%} 417 (60.4%)
51/40 816 703 (86.2%) 618 (75.7%) 507 (62.1%)
51/43 658 558 (B4,3%) 555 (84.3%) 457 (69.5%) Channel Islands
51/46 949 715 {75.3%) 862 (90.8%) 630 (66.4%)
51749 647 434 (67.6%) 582 (90.7%) 376 (58.6%4) 90/38 528 0{ o0 528 { 100%) 73]
51/70 601 420 (69.9%) 478 (79.5%) 301 (50.1%) 90/65 5590 ¢ { 0% 590 { 100%) 0( 0%
81/73 628 561 (B9.3%) a5z { 724} 395 (62.9%) ‘
51/76 743 518 {83.2%) 597 (80.3%) 480 (64.6%)
51/79 638 -416 {65.2%) 569 (89.2%) 348 (54.6%)

52/12 743 570 {76.7%) 660 {88.8%) 492 (66.2%)
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13/98 422 261 (61.8%) 382 (90.5%) 223 (52.8%)
Ireland 14/61 248 248 { 100%) o 0% 0{ o0%)
00745 192 93 (48.4%) 177 (92.2%) 78 {4G.6%) 14791 342 278 {B1.3%) 266 (77.8%) 205 (59.9%)
00748 326 179 {54.9%) 302 (92.6%) 156 (47.9%) 14/94 119 0 { 0%) 119 { 100%) 0 ( 0%
00/72 333 195 (58.6%) 284 {B85.3%) 147 (44.1%) - 20/28 353 244 (69.1%) 299 (84.7%) 194 ( 55%)
00/75 355 237 {66.8%) 295 {83.1%) 178 {50.1%) 21421 341 242 ( 71%) 284 (83.3%) 188 (55.1%)
00/78 385 348 {90.4%) 246 {63.9%) 211 (54.8%) 21/24 326 284 (87.1%) 192 (58.9%) 152 (46.6%)
01/41 325 244 {75.1%) 260 { BO%) 182 ( 56%) 21427 305 255 (B3.6%) 167 (54.8%) 117 (38.4%)
o/ 353 269 (76.24%) 253 {71.7%) 170 (48.2%) 21/51 381 268 {70.3%) 280 (73.5%) 169 (44.4%)
01/74 294 242 {82.3%) 219 (74.5%) 169 (57.5%) 21/54 361 285 (78.9%) 279 {77.3%) 205 (56.8%)
02/73 362 62 (17.1%) 348 (96.1%) 48 (13.3%) 21757 293 226 (77.1%) 232 (79.2%) 166 (56.7%)
02776 381 238 {62.5%) 313 {82.2%) 171 (44.9%) 21/81 448 283 (63.2%) 411 {91.7%) 250 (55.8%)
02/79 348 307 (86.2%) 204 (58.6%} 186 (47.7%) 21/84 358 358 { 100%) 0 Of) 0 ( 0%)
03/72 298 227 {76.2%) 201 {(67.4%) 132 (44.3%) 21/87 422 335 (79.4%) 308 { 73%) 222 (52.6%)
10402 443 347 (78.3%) 333 (75.2%) 239 { 54%) 22/20 359 326 (90.8%) 225 (62.7%) 195 (54.3%)
10/05 475 219 (46.1%} 462 (97.3%) 207 {43.6%) 22/23 346 260 {75.1%) 233 (67.3%) 146 (42.2%)
16/08 354 305 (86.2%) 272 {76.8%) 227 (64.1%) 22/26 343 170 (49.6%) 320 (93.3%) 148 (43.24)
10735 353 218 (61.8%) 308 (87.3%) 177 {50.1%) 22/29 37 231 (58.2%) 360 (90.7%) 195 (49.1%)
10/38 303 223 (73.6%) 239 {78.94%) 16C {52.8%} 22/50 346 304 (B7.9%) 160 (46.2%) 119 (34.4%)
10/65 385 198 (55.8%) 316 { 89%) 159 (44.8%) 22/53 304 254 (B3.6%) 192 (63.2%) 143 { 471)
10/68 316 198 (62.7%) 272 (86.1%) 156 {49.4%) 22/56 385 242 (62.9%) 317 (82.33%) 176 {45.7%)
10/98 358 274 (76.5%} 282 (78.8%) 201 {56.2%) 22/59 344 199 (57.8%) 308 (B9.5%) 167 (48.6%)
11/01 294 253 (86.1%) 178 {60.5%) 139 (47.3%) 22/80 428 238 (55.6%) 347 (81.1%) 158 (36.9%)
11/04 416 290 (69.7%) 322 (77.4%) 198 (47.6%) 22/83 316 192 (60.9%) 258 (B1.6%) 134 (42.4%)
11/07 361 241 (66.8%) 205 (81.7%) 178 (49.3%) 22/86 349 187 (53.6%) 296 (84.8%) 136 { 39%)
11/31 320 240 { 75%) 274 (85.6%) 198 {61.9%) 22/89 455 220 (4B.4%) 434 (95.4%) 200 { 44%)
11/34 427 326 {76.31) 347 (81.3%) 250 (58.6%) 23/22 415 260 (62.74) 359 (86.5%) 204 (49.2%)
11/37 395 224 {56.7%) 328 [ 83%) 157, (39.8%) 23/25 478 373 ( 784} 401 (83.9%) 298 (62.3%)
11/61 349 222 {63.6%) 321 { 92%) 197 (56.5%) 23/28 422 236 (55.9%) 401 ( 95%) 217 (51.4%)
11/64 360 235 (65.3%) 309 (85.8%) 186 (51.7%) 23/52 443 267 (60.3%) 407 (91.9%) 231 {52.1%)
11/67 420 342 (B1.4%) 317 (75.5%) 241 (57.4%) 23755 459 265 (57.7%) 428 (93.24) 236 (51.4%)
11/91 316 186 (58.9%) 279 (88.3%) 151 (47.8%) 23/58 398 261 (65.6%) 366 ( 92%) 234 (58.8%)
11/94 342 238 (69.6%) 300 (87.7%) 198 (57.8%) 23/82 434 242 (55.8%) 417 (96.1%) 230 { 53%)
11/97 367 219 {59.74) 332 (90.5%) 185 (50.4%) 23/85 500 272 (54.4%) 475 ( 95%) 250 { 50%)
12/00 246 233 {94.7%) 79 £32.1%) 67 (27.2%) 23/88 537 315 (58.74) 491 (81.4%) 271 (50.5%)
12/03 266 213 (80.1%) 194 (72.9%) 144 (54.1%) 24/21 k3 196 {B1.1%) 283 (88.24) 168 (49.2%)
12/06 370 285 ( 77%) 291 (78.6%) 209 (56.5%) 24724 478 359 (75.1%) 391 (81.8%) 280 (58.6%)
12/08 362 92 (25.4%) 350 (96.7%) a0 {22.1%) . 24/51 434 19z (44.27%) 429 (98.8%) 187 (43.1%)
12/30 368 262 (71.2%) 302 {82.1%) 200 (54.4%) 24/54 396 168 (42.4%) 380 { 96%) 152 (38.4%)
12/33 411 286 (69.6%) 313 (76.2%) 189 { 46%) 24/81 538 241 (44.8%) 516 (95.9%) 220 (40.9%)
12/36 255 96 (37.6%) 228 {B9.4%) 69 (27.1%) 24784 278 4 { 1.4%) 275 (98.9%) 1 { 0.4%)
12439 265 112 (42.3%) 250 {94.3%) a8 { 374) 31/11 364 303 (B3.2%) 188 (51.6%) 129 (35.4%)
12/60 328 266 {81.1%) 249 (75.9%) 188 (57.3%) 31/14 368 297 (80.7%) 252 (68.5%) 184 ( 50%)
12/63 319 229 (71.8%) 261 (B1.8%) 172 {53.9%) /17 324 224 (69.1%) 221 (68.2%) 122 (37.7%)
12/66 322 . 217 (67.4%) 274 (86.1%) 171 (53.1%) 3z2/10 241 222 (92.1%) 81 (33.6%) 64 (26.6%)
12/69 401 95 (23.7%) 397 ( 99%) 97 (22.9%) 32/13 408 309 (75.7%) 234 (57.4%) 136 (33.3%)
12/90 402 279 (69.4%) 315 (78.4%) 193 { 48%) 32/16 467 382 (81.8%) 291 (62.3%) 209 (44.8%)
12/93 214 214 ( 100%) 0 { 0% 0 { 0% 32/18 81 0 ¢ 0% 181 ( 100%) 0 0%
12/96 442 266 (60.2%) 398 { 90%) 224 (50.7%) 33/12 445 188 (42.2%) 430 (96.6%) 174 (39.1%)
12/99 384 200 {52.1%) 342 (89.1%) 159 (41.4%) 33715 473 261 (55.2%) 425 (89.9%) 213 ( 45%)
13/02 372 269 (72.3%) 322 (86.6%) 223 {  60%) 33/18 565 374 (66.2%) 464 (82.1%) 274 (48.54)
13/32 328 177 {54.5%) 300 (92.3%) 185 (47.7%) 33745 543 377 (69.4%) 477 (87.8%) 314 (57.8%)
13/62 464 339 (73.1%) 311 { 674) 189 (40.74) 33/48 587 382 (65.11%) 185 (82.6%) 286 (4B.7%)
13/65 213 6 ( 0% 213 ( 100%) 0( 0% 34711 470 309 {65.7%) 419 (89.1%) 264 (56.24)
13/68 330 201 {60.9%) 292 {86.5%) 167 (50.6%) 34/14 567 339 (59.8%) 512 {90.3%) 200 (51.2%)
13/92 305 184 (60.3%) 261 (85.6%) 143 (46.9%)

13/95 501 314 {62.7%) 449 (89.6%) 268 {53.5%)



Comparison of number of taxa recorded for the Monitoring Scheme and
the AtTas. (a) more taxa recorded for the Monitoring Scheme. (b)
more taxa recorded for the Atlas. Squares not recorded for either
survey are shown as open circles,

Figure 21.
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Figure 22. Bar-charts illustrating the frequency distribution of 10-km squares
containing the stated number of species in Britain and Ireland for
the Monitoring Scheme and Atlas surveys.

To assess the first possibility, that the database under-represents the species
recorded for the Atlas, the numbers of records for squares with less than 60% of
the combined total in the database were compared with Figure 3 of the Atlas
which indicates the approximate number of records per square included in the
Atlas.

For Britain, 26 of the squares have equivalent numbers of records and another 5
squares have more records in the Atlas database than in Figure 3 of the Atlas.
2 squares (22/7.8 and 32/0.2) have far fewer records on the original AtTas
mastercards than is suggested by Figure 3 of the Atlas which is thus considered
erroneous for the squares. The records in the Atlas database for these 33
squares were therefore considered to be respresentative of the flora recorded
for the Atlas. Of the remaining squares, 8 are coastal with partial Tists or
single records and 5 squares (31/3.9, 32/6.2, 34/3.3, 36/6.4 and 41/2.9) appear
to have significantly fewer records than expected. Under-recording in these
latter 13 squares can be explained and they are excluded from the investigation
of the second and third possible explanations.

In Ireland, the number of taxa in the database matches the records in Figure 3
of the Atlas for 33 squares, there are more records in the database for 1, and 3
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are coastal and not plotted in the Atlas. The Irish data appear to match
Figure 3 well and are thus considered representative of the records. For 6 of
these squares there are Tess than 100 taxa recorded clearly under-estimating the
true flora (eg compare the number Atlas and Monitoring Scheme records in Table
7) and these squares are thus considered very unrepresentative and are
excluded. The remaining squares can therefore be regarded as under-recorded.

Under-representation in the database of the taxa recorded for the Atlas can
therefore account for some of the discrepancy between the Atlas overlay and our
figures. The second and third possibilities are therefore considered for the
remaining 60 squares {Figure 23}.

Figure 23. 10-km squares for which 60% or less of the combined total flora is
represented in the Atlas database. Squares not recorded for the

Atlas, or with very unrepresentative data, are shown as open
circles.,

The second possibility, that there have been real, significant increases in the
flora cannot be assessed directly since it cannot be distinguished from poor
initial recording on numerical grounds alone., However, if there have been
significant increases in the flora it is 1ikely that many new species will be
aliens, i,e. there will be a qualitative as well as a quantitative change.
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The 60 under-recorded squares were examined to see if they showed a consistently
higher than average number of alien taxa recorded during the Monitoring Scheme
(see also below). 37 of the squares have an above average number of aliens but
this is not statistically significant (PY0.05 using X2) and most of the squares
are only marginally above the average. Hence it 1is unlikely overall that
dramatic increases in the flora account for the 1increase in the number of
squares under-recorded for the Atlas.

The third possibility, that the overlay under-estimates under-recording, is also
not easy to assess but can be approached in 2 ways. If the squares were
under-recorded for the Atlas, it is Tikely that a high percentage of their
Atlas records will have been refound during the Monitoring Scheme. Hence the
number of species in common between the two surveys was calculated and divided
by the number of Atlas species recorded., 56 out of the 60 'under-recorded'
squares had an above average number of species in common, a highly significant
correlation (P<€ 0,001 using X2).

The second approach examination of records for individual squares, picks out
others which are known to be well-recorded for the Monitoring Scheme eg all
those 1in Wales have been comprehensively recorded during the current survey
(especially those in VC35, 42, 44, 45, 46 and 52). Those in VC85 have been
thoroughly recorded by George Ballantyne, and 29/7.1 and 16/5.1 were covered by
BSBI field meetings. Those around the coast in SW Ireland have small areas of
Tand which were probably poorly recorded for the Atlas and the Bantry Bay square
(10/0.5) is the best recorded square in the Republic of Ireland. N Ireland has
had a specially high 1intensity of recording for the Monitoring Scheme, and
Central Ireland was noted as under-recorded for the Atlas. Thus it seems the
bulk of these 60 squares were indeed under-recorded during the Atlas.

Returning to the 4 squares on the overlay which have more than 60% of the total
flora in the Atlas database, 3 have probably been as under-recorded for the
Monitoring Scheme as for the Atlas (these are all remote squares) and one,
41/8.6, has considerably more records in the database {resulting from records
sent in by H J M Bowen) than shown in the Atlas.

It is concluded that, in light of further recording and in terms of numbers of
species alone, the overlay in the Atlas significantly under-estimates the extent
of under-recording. It might be argued that as the overlay also incorporates
pre-1930 records this comparison is not strictly Jjustified. However, the
percentage of pre-1930 records overall is very small (less than 3%} and many of
the discrepancies are much larger than this.

Figure 24 shows the 21 10-km squares where only 60 per cent or Tess of the flora
was recorded for the Monitoring Scheme. Some explanations are immediately
apparent. Nottinghamshire was thoroughly recorded by the Howitts for the Atlas
and the Hebrides by Heslop-Harrison et al., both have received reasonable but
not comprehensive coverage for the Monitoring Scheme. In Ireland, Wicklow,
Wexford and South Tipperary have been poorly recorded, as has the rich Burren
square 12/0.0. Only 5 of these squares (19/2.1 and 39/0,1 in Scotland and
12/0.0, 22/5.0 and 32/1.0 in Ireland) have Tless than 50% of the total flora
recorded.

These comparisons show that in general the Monitoring Scheme recording has been
considerably better in terms of numbers of taxa than the Aflas.



Figure 24. 10-km squares for which 60% or less of the combined flora has been
recorded for the Monitoring Scheme. Squares not recorded at all are
shown as open circles. :

3. Comparison of quality of recording

RAssessing the quantity of recording is fairly direct as shown above. Assessing
how well that recording has been carried out 1is another matter. Three
qualitative tests of recording have been investigated here in an attempt to
measure the relative quality of the records.

1) ratio of 'difficult' taxa to all taxa
ii)  ratio of grasses to all taxa
iii) % of known common taxa recorded.

For these assessments, Britain and Ireland have been treated independently due
to the 1inherent differences between the floras. Also, due to the somewhat
subjective nature of the ratios chosen, squares are simply divided into above
and below average.

(i)  ratio of 'difficuit' taxa to all taxa

The idea behind this measure is that in general, the better and more careful the
botanist, the more 'difficult' taxa will be recorded,
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Defining what is a ‘'difficult' taxon and what is not is clearly a matter of
opinion depending upon an individuals experience, training and preferences.
Difficult taxa, for the purpose of this analysis, have been defined to include:

- c¢ritical genera (Rubus, Taraxacum, Rosa, etc)

- hybrids, excluding a few simple ones (eg Tilia x vulgaris}

- infraspecific taxa (where more than one is present)

- miscellaneous other taxa where there are problems {eg Aphanes,
Arenaria)

Approximately 970 taxa are included under this definition, approximately 1/3 of
the total number of taxa recorded for the Monitoring Scheme and Atlas databases.

Figure 25 shows the 10-km squares for which there is an above average % of
difficult taxa recorded for each survey. The average % per square of critical
taxa recorded for the Atlas is 6% in Britain and 6.2% for Ireland. For the
Monitoring Scheme, the average % of critical taxa recorded per square is 10.4%
in Britain and 8.8% in Ireland. The differences between the averages for the
two surveys s, at Teast in part, attributable to the absence of records from
the Critical Supplement,

When combined, the figures show few geographical trends to suggest that some
areas are inherently richer in critical taxa than others. N Ireland, N Scotland
and SE England stand out as having consistently higher numbers of critical taxa
recorded and so perhaps do the Borders, but this may also be a function of good
recording. Thus the ratio of critical to all taxa may be a useful indicator of
good {or bad) recording.

(i1) ratio of grasses to all taxa

It is generally known that grasses are recorded best by the more experienced
botanists. Hence a high ratio of grasses to all species recorded in a square
may pick out areas where the quality of recording is high.

The average percentage of grass species per square was about 10.5% of all the
species recorded irrespective of country or survey (though the averages are
fractionally higher for the Monitoring Scheme)., Figure 26 shows squares with an
above average % of grasses recorded for the Atlas and the Monitoring Scheme
respectively. For the Atlas, the squares appear to be relatively random in
occurrence across Britain and Ireland, though NW Scotland and the coasts are
generally poorly represented., For the Monitoring Scheme there is a clear SW-NE
bias in Britain but not in Ireland. The origin of this bias is probably not
related to the distribution of recorders.

(ii1) proportion of common species recorded

Common species, defined as those occurring in 350 or more of the Monitoring
Scheme squares (the commonest 5% of the flora), are only likely to have been
overlooked on any scale in under-recorded squares. The number of common species
recorded during each survey were therefore compared with the total number of
common species known for each square, Figure 27 shows the squares with an above
average % of the common species recorded for each survey.
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Figure 25, 10-km squares with an above average % of critical taxa recorded
{number of critical taxa per square ¢ number of taxa per square for
each survey), (a) Atlas. (b) Monitoring Scheme. Squares not
recorded for either survey are shown as open circles.



Figure 26. 10-km squares with an above average % of grasses recorded (number of
grasses per sguare # number of taxa per sguare for each survey) .
(a) Atlas. (b) Monitoring Scheme. Squares not recorded for either
survey are shown as open circles,
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For the Atlas the squares with an above average % of common species are
generally rancomly distributed, though they appear poor in the uplands and the
centre of Ireland. For the Monitoring Scheme there is a definite SW-NE trend in
Britain and a N-S trend in Ireiand. The origin of this bias in Britain may be
that common species are relatively more common in the SW than the NE, but in
Ireland the trend is probably due to differences in recording.

Interestingly, this relationship is opposite to that shown for the grasses for
Britain for the Monitoring Scheme data. There 1is a significant negative
correlation (P40.05 using XZ2) between an above average % of grasses (expressed
as a % of all taxa recorded for the Monitoring Scheme) and an above average % of
common species recorded (expressed as a % of all the common species recorded
irrespective of date) (i.e. if there are more common species it is likely the %
of grasses will be Tow)., Note that these two variables are not completely
independent,  For Ireland, and for all the Atlas data, there is no such
relationship (P>0.1 using X2).

Independently, such qualitative measures of recording are prone to recorder
bfas. For instance, in Hampshire, David Allen (pers. comm.) “did Tittle
other than Rubus", and David McCosh (VC78) recorded Hieracium with enthusiasm
but avoided grasses. All 3 qualitative assessments were therefore combined and
squares qualitatively well-recorded on at least 2 counts are shown 1in Figure
28. Note that due to the negative correlation between grasses and common
species, the overall quality of the recording is under-estimated for the
Monitoring Scheme.

A converse, squares which are qualitatively poorly recorded on at Teast 2
counts, is shown in Figure 29.

In summary, a comparison of these thrée qualitative measures of recording within
gach survey can pick out areas well or poorly recorded, It is difficult to
compare the quality of recording for individual squares between surveys due to
the overall greater amount of recording for the Monitoring Scheme.

4, C(Comparison of alien taxa recorded

The average number of aliens recorded per square for the Atlas is 23 (5.4% of
the taxa recorded) for Britain and 17.3 (7% of the taxa recorded) for Ireland.
Squares with an above average number and % of aliens recorded for the Atlas are
shown in Figure 30.

The average number of aliens recorded per square for the Monitoring Scheme fis
42.3 (8.4% of the taxa recorded) for Britain and 24 (7.7% of the taxa recorded)
for Ireland. Squares with an above average number and % of aliens recorded for
the Monitoring Scheme are shown in Fig. 31.

The increase in the number of aliens recorded at least in part reflects changing
attitudes to recording aliens. It is much more widely accepted now to record
garden escapes and introductions such as Laburnum, Aesculus and Lunaria, though
there are records (and maps) from the AtTas period. Recording of aliens (what
to leave in, what to leave out) is still a matter of personal opinion and varies
between recorders, The large numbers of aliens recorded in the Inverness area
for the Atlas reflects the interests of Mary McCallum Webster. The large number
of aliens recorded in the Cambridge square for the Monitoring Scheme is a result
of one botanist recording casuals fin the Botanic Garden. Mot only does
recording of aliens vary between botanists, it also varies with the species
concerned, for instance, most botanists are happy tc record oil-seed rape on
road verges, but few will record cereals.




10-km squares with an above average % of common species recorded,
(number of common species per square for each survey < combined

total number of common species). (a} Atlas. (b) Monitoring
Scheme. Squares not recorded for either survey are shown as open

circles,

Figure 27.
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Figure 28, 10-km squares which have been qualitatively well-recorded on at
Teast 2 counts (eg above average % of common species and critical
taxa, etc). (a) Atlas. (b) Monitoring Scheme. ~Squares not
recorded for either survey are shown as open circles.
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10-km squares qualitatively poorly recorded on at least 2 counts (eg
below average % of critical taxa and grasses, etc). ({a) Atlas. (b)
Monitoring Scheme. Squares not recorded for either survey are shown
as open circles.,
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Figure 30. 10-km squares with a more than average alien component in the flora
‘ during the Atlas. (a) above average number of aliens. (b) above
average % of aliens. Squares not recorded for the Atlas are shown

as open circles.




Figure 31. 10-km sguares with an above average alien component in the flora
' recorded for the Monitoring Scheme. (a) above average number of
aliens. (b) above average % of aliens. Sguares not recerded for

the Monitoring Scheme are shown as open circles.
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The increase in numbers of aliens also reflects changes in record handling at
BRC. Aliens which had no BRC number were ignored when the Atlas database was
compiled, but many were later allocated numbers whilst the Monitoring Scheme
data were being processed and included, There has not been time to rework the
Atlas records. It is thus not possible to determine exactly the real increase
Tn numbers of aliens due to recording and data handling bias. However, the
numbers have almost certainly increased since the Atlas and will no doubt go on
increasing.

The spread of some alien species over the last 30 years adds to the overall
numbers recorded per square. Examples such as Heracleum mantegazzianum, Senecio
squalidus, Veronica filiformis, Elodea species and Crassuia helmsii can be seen
on the maps. Also, many of these aliens are perennial and persistent; once
established they can be virtually impossible to eradicate eg Reynoutria
japonica, Other species have declined, however, especially arable weeds and
grain alfens such as Scandix or Ranunculus arvensis. Many of these species are
casual and not persistent. It is Tikely that not only a change in quantity has
occurred but also a change in the type of plant too.

The large increase of aliens in Britain relative to Ireland probably partially
results from an dincrease in the variety and quantity of garden plants
deliberately dumped or accidentally escaping into the wild.

In summary, it is not possible to compare the numbers and changing influence of
alien species between the two surveys due to changes in recording practice. It
is likely, however, that the numbers of alien species has indeed increased
during the last 30 years and that these increases are particularly concentrated
in areas of high population,

5. Comparative distribution of records by month and day

The seasonality of appearance of plants is well-known. In the genus Scilla, for
example, S, verna is most conspicuous in spring and early summer, whilst S,
autumnalis is found mostly in late summer and early autumn. The seasonality of
recording by botanists is also well-known - the greatest activity taking place
during the summer, Species which are most conspicuous at the beginning or the
ends of seasons are likely to be less consistently recorded than those most
conspicuous in the summer., An extreme example of this is Gagea bohemica which
escaped detection in Britain until 1967, because it usually flowers in February
before most botanists come out of hibernation at Easter.

It is noted in the Atlas (p.xv) that some species had probably died down before
the observers arrived to record them and thus appear to be rarer on the maps
than they actually are. This effect was particularly marked in SW Ireland due
to the early flowering season and the remoteness of the SW from the main centres
of botanical activity. As seasonal recording bias was already known, the Atlas
and Monitoring Scheme databases were compared for seasonal trends.

Figure 32 is a histogram showing the total number of records collected in each
month for the Atlas and the Monitering Scheme. The graph shows that the bulk of
records were colfected between May and September reflecting the seasonality of
both plants and recorders. This seasonality has been investigated further for
selected species, and data are presented as relative number of records per month
for that species. Note that the general seasonality of recording has a marked
influence on the shape of the graphs and that a different picture would be
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obtained if the data were presented as a percentage of all records for each
month. Also, note that these graphs d¢ not indicate when a plant flowers, only
when it is recorded. The distribution of records by month is first described
for the Monitoring Scheme, and then for the Atlas.
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Figure 32, Number of records collected per month for the Atlas and the
Monitoring Scheme,

Trifolium repens and Bellis perennis were selected as virtually ubiquitous
species present all year; their seasonal recording pattern would therefore be
- expected to show a similar pattern to Figure 32. The pattern for Trifolium
repens (Fig. 33a) 1s dindeed very similar, suggesting that recording is not
biased by season. Surprisingly, the pattern for Bellis (Fig. 33b} is different
with a peak of records in May and a gradual decline during the summer. Does
this decline represent a decrease in the relative conspicuousness of Bellis
through the season as vegetation grows up hiding smaller plants and as lawns are
cut, or does it suggest that once botanists have recorded Bellis from a square
they get bored and do not bother to record it again? Perhaps the botanical joke
"we've found Bellis, we can go home now" is not simply a joke after all!

The seasonal occurrence of many spring-flowering woodland species which die back
during the summer is well-known, The seasonal recording pattern of two woodland
species are shown in Figures 33c¢ and 33d. Recards for Adoxa show a marked peak
in April and May, with a few records in June and July when the plant dies back.
One record for October noticed during preparation of this graph was subsequently
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queried and withdrawn, but what of the 6 records for August? Five of these
records are for southern England and may be errors (Adoxa is next to Aegopodium
on the cards?), whilst one record is from Scotland and couid reflect differences
in macroclimate. Note that these errors have only come to light as a result of
this analysis, and probably would never have been otherwise queried. Late
records for Bluebell on the other hand are acceptable as the fruiting nheads
remain conspicuous well into the autumn, and sometimes to the winter,

The seasonal recording pattern of two vernal species of open habitats, Veronica
hederifolia and Ranunculus bulbosus, are shown in Figs. 33e and 33f. Veronica
hederifolia is an annual of gardens, disturbed ground, fields etc and certainly
peaks 1in abundance in early summer; the pattern shown may indeed reflect its
frequency at different times of year. Ranunculus bylbosus is a perennial plant
of grassland and sand dunes and flowers in April, May and June. For the
remainder of the summer, it is present only as leaves or as a 1 cm diameter hole
in the turf {J. Rodwell, pers. comm.); the marked difference between early and
late summer may suggest that it dis mostly recorded when flowering and
conspicuous, but is very overlooked when vegetative.

Figure 34a shows 10-km squares which were not recorded for the Monitoring Scheme
before 1 July 1in 1987 or 1988. Whilst this may be of 1ittle importance in
ScotTand, such squares might be expected to be under-recorded for spring species
in Ireland, particularly in the south-west.

in contrast, autumn-flowering species show marked peaks Tate 1in the season
{Figs. 33g-1i). Records for Spiranthes spiralis are all from August and
September - vegetative rosettes are present earlier in the year but are very
inconspicuous (T.C.E. Wells, pers. comm.) (during preparation of this figure a
number of records of Spiraea were found to have been erroneousty included as
Spiranthes, c.f. chapter 2). Records for Salicornia europaea sensu stricto are
~all from August to October reflecting the problems of identification in this
critical genus. Gentianella amarelila is more widely recorded through the year.
The records in spring presumably refer to the previous year's fruiting heads
which remain conspicuous in grassland until early summer. The small peak of
records in June also presumably reflects this and not confusion with Gentianella
anglica which flowers at this time.

Figure 34b shows 10-km squares which were not recorded after the end of June in
1987 and 1988, Compared to spring-flowering species, autumn-flowering species
are less likely to be under-represented in the Monitoring Scheme data.

Figures 33j and 33k show twe species with interesting bimodal seasonality in
records. Arum maculatum 1is conspicuous 1in “spring as the Tleaves and
inflorescences appear, but becomes much less obyious in June and July as
hedgerows etc become more overgrown with other vegetation and the fruiting heads
are small and green. In August when the fruits begin to turn red the plant is
once again noticed and the records increase. Note that the plant has been”
present in June and July and should therefore follow a similar pattern to ail
records, - it is just relatively under-recorded at this time of year.

The seasonality of mistletoe recording is not quite as might be predicted.
Records rise to a peak in May and then drop as leaves appear on trees. A rise
might be predicted in October when leaves are shed, but there is a surprising
peak in late August instead. Perhaps botanists spot it in August when they go
scrumping apples in orchards? The small peak at Christmas is predictable!
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Distribution of Monitoring Scheme records by month for selected
species. (a) Trifolium repens. (b) Bellis perennis., (c) Adoxa
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Figure 34. 10-km squares with a seasonal bias to the records for the Monitoring
Scheme. (a) squares not recorded before July. {b) sguares not
recorded after June. '
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When a similar exercise is repeated for the Atlas records, a different picture
emerges {Figure 35). Spring-flowering species such as Adoxa and Hyacinthoides
are apparently recorded throughout the year, Spiranthes appears to be recorded a
month earlier and Salicornia europaea is apparently determinable in March, The
relative number of records for other species appears to be closer to what is
expected; Gentianella amarella is recorded mostly in late summer, Viscum shows a
nice bimodal montnhly distribution consistent with the appearance of Teaves on
the trees and Arum shows no seasonality.

The most likely explanation for this is that the Atlas field cards, from which
most of this data information has been derived, are frequently summary cards to
which species have been added from ali times of year. Any apparently precise
date information from the Atlas period is probably misleading unless it can be
verified from an independent source. This further confirms the conclusions
drawn in Chapter 3 regarding the records in the Atlas database; they are largely
summary data which do not benefit from closer inspection. Maps showing squares
recorded only late or early in the season for the Atlas period {1like those in
rigure 34 for the Monitoring Scheme) would therefore be misleading.

In conclusion, a comparison of seasonal trends in recording between the Atlas
and Monitoring Scheme databases is not feasible due to the summary nature of the
Atlas records.

Distribution of records by day

A significant bias towards records collected at weekends compared to weekdays
would be expected, but there should be no reason to expect that there would be
more records for the 1st day of any month compared to the 2nd and subsequent
days unless cards were being dated from the beginning of the month and added to
subsequently. The number of individual records for each day of the month were
therefore compared for records in the Monitoring Scheme and Atlas databases.

For the Monitoring Scheme there is 1little variation through the month - the
influence of the first, last and Whitsun day hunts being swamped within the
total records. However, for the Atlas period, there 1is a general decline
through the month with large fluctuations between individual days. Some of the
fTuctuations might be explained by individual recorders during the Atlas
compiling all records for their area on the same day and giving the date of
compilation, not recording, but the general decline 1is inexplicable,
Surprisingly, there are also more records for the 31st day than the 30th for
both sets of records. What this means (if anything) remains to be resolved!




Adoxa moschatellina

Hyacinthoides non-scripta Spiranthes spiralis

Number of Records {relative frequency}

T Satlcornia eurapaesa T
gensu stricto

o

i L

TEMAM JASOND JFMAM JASOND
June Junie )
Viscum album 1 Arum maculatum

Number of records {relative frequency}

o ,
JEMAM JASOND
JUNE

Figure 35. Distribution of Atlas records by month for selected species. (a)
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CHAPTER 5

Detailed comparison of the Atlas and Monitoring Scheme surveys and
assessment of changes in distribution and/or frequency of species
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3a) Selection of records for analysis
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1. Introduction

There are a number of fundamental differences between the Atlas survey and the
Monitoring Scheme., To assess which species have changed in freguency and/or
distribution, the Monitoring Scheme records need to be compared with the Atlas
records objectively, though the two surveys are not strictly comparable., Ii
should be emphasised that, when originally collected, the Atlas records were
never envisaged as being used to monitor the flora in this way. The Monitoring
Scheme survey was also designed differently deliberately, to give a more
sensitive means of monitoring the flora in the future by using the network of
tetrads,

This chapter sets out the main differences between the surveys, and how they
have been treated to make the comparison as objective as possible.  Some
differences relate to the basic designs of the surveys, some to the data
included and others to the recording. These differences need to be minimised
before the significance of any changes can be assessed.

The importance of assessing recording bias before assessing change can be
illustrated as follows. Two 10-km squares recorded for the Monitoring Scheme in
Sussex have been compared with records in the Sussex Plant Atlas (Hall 1980) by
Alan Knapp and Betty Bishop respectively with additional comments by Mary Briggs
and Breda Burt. The Sussex Plant Atlas was selected for the comparison rather
than the Atlas records because it 1is recent and admirably comprehensive; thus
change can be distinguished from recorder bias.

41/8.0 (Alan Knapp)

" b4 species were recorded in the Sussex Plant Atlas in 2 or more tetrads in
the 10-km square but were not recorded for the Monitoring Scheme.

47 species were recorded as 'new' to the 10-km square during the Monitoring
Scheme, though 4 had certainly been around for some time but were not
recorded,

21 species have either been under-recorded for the Monitoring Scheme or have
decreased in abundance since the Sussex Plant Atlas.

10 species have more records for the Monitoring Scheme than the Sussex Plant
Atlas and have efther increased or were previously under-recorded.

It is apparent that some of the absences compared to the Sussex Plant Atlas are
a result of the concentration of recording into the 3 special (AJdW) tetrads 1in
this survey. For example, a lot of the fresh water habitat in 4i/8.0 is in the
canal and the gravel pits around Chichester, none of which fall within A, J or
W. They are concentrated in F, K, R and X, none of which appear to have been
recorded. Of the species which have not been recorded or are under-recorded for
the Monitoring Scheme more are associated with wet habitats than with any other
single habitat type.

Other species (eg Agrostis capillaris, Avena fatua, Carpinus betulus, Coronopus
squamatus, FEcuisetum palustre, Humulus Tupulus, Knautia arvensis, Mentha
arvensis, Odontites verna, Petroselinum segetum, Scrophularia auriculata,
. Torilis Jjaponica, Verbascum nigrum and Vicia hirsuta, would have had to have
suffered a very large and local decline to account for their rarity or absence
from the Monitoring Schame survey. Their absence or scarcity in this survey is
presumably the result of simply being over-looked. Part of the reason may be
that some of these, Carpinus betulus, Odontites verna and Torilis japonica for
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example, although widespread are very localised in that area. Pinus sylvestris
was probably regarded as planted and ignored. The species which are most Tikely
to have suffered a real reduction I feel would be:

Petroselinum segetum (present in 4 of the tetrads covered here, but very
easy to miss)

Scandix pecten-veneris (2 of 3 Sussex Plant Atlas records in tetrads covered
here}

Scleranthus annuus {both Sussex Plant Atlas records in tetrads covered here)

Spergula arvensis {1 of 3 Sussex Plant Atlas records in tetrad covered here)

0f the species which are new or increased, some like Valerianella locusta,
Leontodon taraxacoides, Oenanthe pimpinelloides, the Rubus and Salicornia
. species and some aliens, are almost certainly due to increased awareness or
expertise in the recorders. I am virtually certain that some species have
simply been missed before. For genuine increases I would select as the most
Tikely candidates: :

Lamium maculatum (seems to be appearing in many places)
Mahonia aquifolium

Solidago canadensis

Solidago gigantea

Ranunculus parviflorus appeared as a garden weed and is almost certainly new in
that Tocation (but where did it come from?)}. Lonicera japonica, I am certain
was 1ignored before, Malus domestica was probably mis-recorded as Malus

sylvestris.”

One result of this investigation was that it was discovered that some of the
unrecorded species had indeed been recorded for the Monitoring Scheme but the
records had got Tost somewhere between the original recording and the Monitoring
Scheme database - another case of 'missing cards' {Chapter 2).

51/4.0 (Betty Bishop)

"Monitoring Scheme records are under-represented due to insufficient visits, and
early- and late-flowering plants were often absent., The Sussex Plant Atlas was
recorded over 14 years.

Some species recorded for the 10-km square in the Sussex Plant Atlas occur in
habitats not represented in the A, J and W tetrads and not visited for the
Monitoring Scheme.

Some species have been Tost from tetrad A as Peacehaven is a "disaster area" for
plants owing to building and development.

A number of species recorded in the Lewes ditches have declined in recent years
owing to eutrophication by fertilizer run-off,.

There was some confusion about recording in the 10-km square for the Monitoring
Scheme -~ some botanists thought that only A, J and W tetrad records were to be
sent in." (This point caused TCGR and others some consternation when it became
apparent this was not an isolated occurrence; the original Monitoring Scheme
instructions may not have made it clear that both the A, J and W tetrads and the
10-km squares were to be recorded comprehensively).
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Many of the themes in these two examples (differences in time span of records,
number of visits, under-recording, concentration on the A, J and W tetrads) show
the differences due to recording may be greater than real change. These and
other themes are now discussed in more detail. Other differences such as the
absence of many c¢ritical taxa from the Atlas database and treatment of coastal
squares have been pointed out in Chapter 2-4.

2.

Differences between the surveys

2a. Change of grid in Ireland

The change of recording grid in Ireland has meant that the areas recorded
for the Monitoring Scheme do not directly compare with the areas recorded
for the Atlas, as they do in Britain. The conversion of the Irish Atlas
records from the old British grid to the new Irish grid is reasonably
acceptable for about 1/6 of the squares, but for another 1/6 it is poor {eg
some coastal species appear inland and some mountainous species appear in
the Towlands). This effect may be particularly significant in N. Ireland.

2b. Concentration on the selected A, J and W tetrads

For the Atlas survey, botanists compiled Tists for each 10-km square,
selecting the areas to visit themselves. For the Monitoring Scheme, lists
were required for each of the A, J and W tetrads and also a combined one for
the 10-km square including other areas. Provided both 10-km square Tlists
are reasonably comprehensive, the concentration on the A, J and W tetrads is
of no significance when comparing the two surveys.

However, the request for comprehensive lists from the 3 tetrads in addition
to the 10~km square has imposed considerably more work on the botanists (an
estimated 2-3 times the amount) and forced detailed attention to the
selected areas, and it would not be surprising if the 10-km square lists
were more representative of the selected tetrads than the square as a
whole. This is particularly true in the Republic of Ireland where it was
decided to record the A, J and W tetrads in detail and ignore the remainder
of the square unless time was available later.

One result of concentrating on the A, J and W tetrads is that species which
occur elsewhere in the 10-km square may not be recorded. Numerous examples
can be found by examining any recent tetrad flora. Not only may individual
species be missed, but whole habitats and their flora may be unrepresented.
Some estimate of the extent to which the 10-km square Tist really does
represent the flora of the square and not just the fiora the A, J and W
tetrads is therefore required.

This problem has been solved for the Monitoring Scheme by dJohn Dony.
Dony (1963, 1976) derived an equation which can be used to predict the
average expected number of species (S} in an area (A) from a regression of
the number of species recorded from known areas against area (Figure 37):-

S

cAZ

1

or log S =Tlogc + z. i0g A

where ¢ and z are constants. A satisfactory fit to the data examined is
given by z = 0,22 and ¢ = 223 (where area is given in km2; note this figure
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is corrected from Dony -1986). Predictions of the equation for selected
areas are compared with real data as follows (J.G. Dony, pers. comm.):-

tetrad ..veev.... 303 species (average 262 in Bedfordshire and 261 in
Hertfordshire)

10-km square .... 620 species (average 636 for five complete 10-km
squares in Bedfordshire)

Bedfordshire .... 1019 species (1061 species recorded)

British Isles ... 2612 species (Dandy 1isted 3,000 - 3,500)

The prediction of 10 species in a quadrat (1 mé) is also satisfactory.

As this equation is principally derived from data collected in S. England,
its predictions may not be applicadble to other areas in absclute terms,
though they may be in relative terms. The useful predictions of relative
numbers of species in tetrads for a 10-km square are as follows:

1) About 1.7% of the species in a tetrad will be unique to that tetrad
(ie will not occur elsewhere in the 10-km square).

1)  The number of species in any one tetrad on average will be c. 49% of
the total number for the 10-km square,

iii) The number of species expected from any 2 tetrads will on average be
about 57% of the total species for the 10G-km square.

_1v)  The number of species expected from any 3 tetrads (eg A, J and W) wil]
be on average about 62.5% of the total species for the 10-km square.

The 25 tetrads in any 10-km square will have minor differences from each
other and the wider the tetrads apart from each other the greater the
differences are Tikely to be., The predictions for 2 or 3 tetrads assume
that the area involved is continuous (i.e. the tetrads are adjacent) which
is not the case; the average % of the total 10-km square flora for these is
likely to be higher in both these cases than given above (exactly how much
higher remains to be resolved) and these estimates are rounded up to 60% and
65% respectively.

Note that these predictions are estimates which may not hold for individual
squares. For example tetrad W of the square 34/6.6 on the Lancashire/
Yorkshire border is very species-poor moorland with only 5% of the flora of
the 10-km square, whilst tetrad J has 63%.

The number of different taxa in the A, J and W tetrads was therefore
compared to the total number of species for each 10-km square for the
Monitoring Scheme records (Table 8). The average percentage of taxa
recorded in the selected A, J and W tetrads only (i.e, excluding the
remainder of the 10-km) was about 74%, approximately 10% higher than would
be expected if the 10-km squares had been recorded in equal detail to the
selected tetrads. Therefore, the 10-km square Tlists represent more closely
the flora of the selected tetrads than the whole 10-km square.

Whilst this technique can be used to pick out areas which are likely to be
relatively under-recorded due to a concentration of the A, J and W tetrads
{note if the whole square is under-recorded including the selected tetrads
this will not show up), it cannot be applied to the Atlas records as there
are no systematic tetrad data available., In practice it is also difficult
to know how much concentrating in detail on small areas has actually



SQUARE  EXPEC- ACTUAL SQUARE  EXPEC- ACTUAL  SQUARE  EXPEC- ACTUAL  SQUARE  EXPEC- ACTUAL

TeD 4 b4 TED % % TED % % TED % %

Britain 00/91 49% 86% 20/17 65% 71% 26777 65% B4% 31/63 65% 494
07/69 49% 29% 20/£4 49% B87% 27710 65% T1% 31/66 65% 61%
07/93 49% 33% 20747 65% 79% 27713 65% 67% 31769 65% 70%
N8/68 49% 0% 20774 65% 82% 27716 65% 80% 31790 65% 58%
08/95 49% 2% 20/77 65% BO% - 27119 654 87% 31/93 65% 68%
08798 60% 674 21/10 A49% 66% - 27140 65% 74% 31/96 65% 94%
09/64 oY% o, 21/19 49% 50% 27/43 65% 91% 31/9¢ 65% 67%
09/91 49% 93% 21/40 65% 67% 27/46 65% 91% 32/02 65% 58%
10/54 60% 959, 21743 60% 59% 27149 65% 80% 32/05 65% 55%
10781 0% 0% 21749 65% 57% 22/70 65% 83% - 32708 65% S0%
10/84 65% 59% 2170 65% 76% 27173 65% 9B5% 32/32 65% 654
10787 49% 73%, 2Y/73 65% 73% 27176 65% 4% 32735 65% 66%
11/89 0% 0% 21779 60% Ki'y 27179 65% 67% 32/38 65% 93%
12/82 60% 64% 22712 65% 73% 28/12 65% 73% 32/62 65% 68%
16724 49% 724, 22115 49% 52% 28/15 65% 57% 32/65 65% 70%
16/27 60% 92% 22/42 65% 73% - 28718 65% 89% Jz2/68 65% 71%
16751 49Y% 771 227485 65% 75% 28742 65% 61% 32792 65% 64%
16457 60% 0% 22772 65% 58% 28745 65% 51% 32795 65% 774
16/64 65% 50% 22175 65% 76% 28748 65% a45% 32/98 65% 67%
16/87 60% kYa 22178 65% 76% 28/72 65% 556% 33/01 65% 83%
17723 0% 0% 23/44 65% 82% 2B/75 60% 65% 33/04 65% T4%
17726 49% 1% 23/47 65% 53% 28/78 65% X v 4 33/07 65% 83%
17729 0% 0% 23/71 65% 59% 29/11 65% 76% 33/31 65% 82%
17/53 65% 78% 23/74 55% B82% 29/14 60% 45% 33/34 65% 81%
17/56 60% 914 23777 65% 64% 29/41 65% 95% 33/37 65% 62%
17/59 o% o1 24/16 0% 0% 29/44 65% 59% 33/61 65% 86%
17780 65% 68% 24749 60% 40% 29771 65% 86% 33/64 - 65% 664
17783 60% 78% 25/15 60% 72% 29/74 65% - 91% 33/67 65% 64%
17/86 654 a2% 25/18 65% 30% 30/07 49% 78% 33/91 65% 76%
17/89 654% 634 25/45 65% 61% 30/67 60% 53% 33/94 65% 52%
18/25 65% 77% 25/48 65% 75% 30/97 49% 49% 33/97 65% 70%
18/52 65% 38% 25775 65% 74% 31/00 65% 78% 34709 49% 64%
18/55 654 71 25/78 65% 59% 31/03 65% 60% 34/30 65% 73%
18/82 65% 90% 26/14 0% 0% 31/06 49% 57% 34/33 65% - 79%
18/85 65% 67% 26/17 60% 65% 31/09 65% 83% 34/36 0% 0%
18/88 65% 50% 26741 65% 53% 31/30 65% 80% 34/39 65% 66%
19/21 65% 96% 26/44 65% 67% 31/33 65% 44% 34/60 65% 78%
19/24 60% 74% 26/47 65% 464 31736 60% 53% 34/63 65% 70%
19/54 60% B9%L 26171 65% 84% 31/39 65% 67% . 34/66 65% 69%
20/14 0% 0% 26174 65% 85% 31/60 65% 634 34/69 654 76%

Table 8. Percentage of the Monitoring Scheme records species recorded in each
square recorded. The expecied percentages {see text) are also given.
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SQUARE  EXPEC- ACTUAL SQUARE  EXPEC- ACTUAL SQUARE  EXPEC- ACTUAL SQUARE  EXPEC- ACTUAL

TED % % TED % % TED % % TED % %
34/90 65Y% 69% 38/02 65% 82% 43757 65% 85% 52775 65% 75%
34793 65% 80% 38/05 65% 88% 43/81 65% 75% 52/78 65% 57%
34/96 65% 64% 38/32 65% 63% 43/84 65% 63% 53/11 65% 69%
34799 65% 86% 38/35 65% seys - 43/87 65% 72% 53/14 65% 61%
35/02 65% g5% 38/62 65% 81% 44/20 65% 904 53/17 65% 63%
35705 0% 0% 38/6% 65% 85% 34723 65% 55% 53/41 65% 60%
35/08 65% 80% 38792 65% 77% 44726 65% 64% 53/44 60% 44%
35/32 65% 72% 38795 65% 89% 44/29 65% 89% 53747 65% 63%
35/35 65% 67% 39/01 A9% B1% 44750 65% 66% 53/71 65% 49%
35/38 65% 91% 39/04 65% 65% 44153 65% 67% 53/74 60% 53%
35/62 65% 79% 39/07 0% 0% 44756 65% 81% 54/10 65% 86%
35/65 65% 75% 39/34 60% 93% 44/59 65% 95% 54/13 65% 74%
35/68 65% 85% 39/37 60% 80% 44/80 65% 49% 54716 60% 58%
35/92 65% 75% - AG/57 49% 52% 44/83 65% 86% 54/40 49%, 94%
35/95 65% 75% 41720 65% 71% 44186 65% 73% 57730 49%, 41%
35/98 65% 71% 41723 657 724 44/89 65% 97% 57733 49% 834
36/01 65% 61% 41/26 65% 97% 45722 65% 874% 57/60 49% 90%
36/04 65% B83% 41/29 65% 854 45/25 65% 95% 57/63 49% 600
36/07 65% 61% 41/50 60% 53% 45/28 65% 92% 61703 65% 70%
36/31 65% 64% 41/53 65% 66% 45/52 65% 81% 61/06 65% 68%
36/34 65% 47% 41/56 651 72% 46/21 60% 70% 61/09 60% 58%
36/37 60% 56% 41/59 65% 77% 51710 65% 68% 61733 0% 0%
36/61 65% 67% 41/80 65% 77% 51/13 65% 81% 61/36 60% 60%
36/64 65% 65% 41/83 65% 64% 51/16 65% 64% 62/02 65% 97%
36/67 65% 644 41/86 65% 76% . 51719 65% 85% 62705 65% 67%
36791 65% 92% 41/89 65% 77% 51/40 65% 72% 62/08 65% 93%
36/94 65% 91% 42122 65% 72% 51/43 65% 794 62/35 65% 53%
37/00 65% 77% 427125 65% 67% 51/46 65% 63% 62/38 65% 614%
37/03 65% 97% 42128 §5% 90%, 51/49 65% 66% 63701 65% 96%
37706 65% _ 72% 42/52 65% 92% 51/70 49% 39% 63/04 60% 91%
37/09 65% 71% 42155 654 56% 51/73 65% 75% 63/31 65% 77%
37730 65% 78% 42758 65% 81% 51/76 65% 70% 67/26 0% 0%
37733 65% 96% 42/82 65% 72% 51/79 65% b5% 68/25 65% 69%
37/36 65% 96% 42/85 65% 61% 52/12 65% 72% 68/28 60% 81%
37739 65% 62% 42788 65% 65% 52/15 65% 64% 68/55 0% 0%
37760 499 70% 43121 65% 96% 52/18 65% 79% 68/58 60% 93%
. 37/63 49% 47% 43/24 65% 87% 52/42 65% 70% 69/51 499, 93%

37/86 65% 91% 43/27 65% §9% 52/45 65% 49%

37769 65% 88% 43751 B5% 78% 52/48 65% 66%

37799 60% 94% £3/54 65% 53% 52172 65% 72% CHANNEL ISLANDS
90/38 49% 49%
90/65 60% 52%
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SQUARE  EXPEC- ACTUAL SQUARE  EXPEC- ACTUAL SQUARE  EXPEC- ACTUAL

TED 4 . % TED % % TED % %
Ireland 00/45 0% 0% 12/63 65% 974% 23/22 65% 81%
00/48 60% 69% 12/66 65% 94% 23/25 65% 69%
06/72 0% 0% 12/69 65% 90% 23/28 65% 70%
00775 65% 60% 12/90 65Y% 95% 23/52 65% 74%
00/78 65% 64% 12/93 65% 0% 23/55 65% 844
01/41 60% 60% 12/96 65% B8% 23758 65% 70%
01/71 65% 944 12/99 65% 94% 23/82 65% 76%
01/74 49% 80% 13/02 65% 88% 23/85 65% 73%
02/73 60% 70% 13/32 65% 95% 23/88 65% 74%
02/76 65% 924, 13762 65% 92% 24/21 65% 70%
02/79 65% 94% 13/65 49% 74% 24124 60% 449,
03/72 60% 93% 13/68 65% 63% 24/51 65% 82%
10/02 49% 52% 13/92 65% 96% 24754 65% 80%
16/05 65% 83% 13/95 65% 73% 24/81 65% 62%
10/08  65% 71% 13/98 65% 77% 24/84 0% 0%
10/35 65% 55% 14/61 499 0% 31/11 49% 95%
16/38 65% 72% 14/91 65% 76% 31714 65% 96%
10/65 65% 67% 14/94 0% 0% 31/17 65% 80%
X 10/68 65% 76% 20/28 65% 87% 3z/10 65% 96%
10/98 65% 66% 21/21 65% 70% 32713 65% 95%
11/01 65% 94% 21/24 60% 96% 32/16 65% 95%
11/04 65% 68% 21727 60% S7% 32/19 49% 96%
11/07 654 914 21/51 65% 44, 33/12 65% 73%
11/31 65% 85% 21/54 65% 947 33/15 65% 72%
11734 65% 78% 21/57 65% 94% 33/18 65% 65%
11/37 65% 80% 21/81 65% 82% 33745 65% 66%
11/61 65% 86% 21/84 65% 0% 33/48 65% 56%
11/64 65% 80% 21/87 65% 944 34711 65% 54%
11/67 65% 82% 22/20 65% 89% 34714 60% 69%
11/91 65% 94% 22/23 65% 95%
11/94 65% 95% 22126 65% 96%
11/97 65% 95% 22129 65% 89Y%
12/00 49% 95% 22450 65% 94%
12/03 65% 66% 22/53 65% 95%
12/06 60% 89% 22756 65% 96%
12709 65% 88% 22/59 65% 83%
12/30 65% 75% 22780 65% 96%
12/33 65% 96% 22183 65% 95%
12/36 65% 93% 22/86 65% 95%
12/39 65% 93% _ 22/89 65% 94%

12/60  65%  97%
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improved the overall 1ist for the square as many areas which would otherwise
have been ignored or glossed over, have been examined. It was often said
during the Monitoring Scheme how many unexpected finds turned up in tetrads,
and it certainly may have improved coverage for many 'frequent' (i.e. not
"rare' or ‘'common'} species. When compiling Tists for a 10-km square only
it 1s often tempting to go for the ‘'honey-pots' and 1ignore the Tless
interesting areas, and it is equally 1likely that the Atlas records in many
cases are also representative of small areas covered Tn detail and not of
the 10-km square as a whole,

No wholly reliable estimate of how under-recorded either survey is on a
national basis can be made because no technique is currently available which
can be used to estimate how many species would be expected from the one in
nine grid. There is however, one interesting statistic, The average number
of taxa per square for the Monitoring Scheme is 397 which is at least 10%
under-recorded according to the analysis above; therefore a total average of
437 taxa would be expected per square, The average number of taxa in the
Atlas database is 331; assuming change is negligible the Atlas may therefore
be at least 25% under-recorded. The real figure for under-recording of
both surveys are probably higher as neither are 100% comprehensive on a
national basis.

2c. Time span of records

The Monitoring Scheme records covered a time span of only 2 years, compared
to 31 years for the Atlas survey. This 15-fold difference may influence the
results in a number of ways.

Natural population cycles make some species much more conspicuous in some
years than others, and hence the probability of a species being recorded may
depend on how the survey coincides with the natural population
fluctuations. An example of this type of variation is Lotus angustissimus
in Jersey (Le Sueur 1985): "In the mid-1950s, it was decidedly rare, only
very few plants being seen over several years, then suddenly in 1958, there
was a resurgence of it, so that it was common, sometimes abundant, in many
places. The resurgence died away almost as quickly as it came and, within a
year or two, L. angustissimus.was again rare. It was not seen again between
1971Iand 1981 but in 1982 and 1983 a few plants were found again in one
area". : ’

Population cycles of other plants may be related to climate. It 1is
well-known that many annuals henefit in years subsequent to hot, dry summers
due to the increase in open soil (for example, Gastridium ventricosum in the
Avon Gorge, Lovatt 1981). Such species are not- as widely recorded as they
might have been for the Monitoring Scheme due to the series of cool, wet
summers 1985-1988. Conversely, frost-sensitive species were hit in early
1987 by a long cold period during which it even snowed in Scilly.

Hot., dry summers may also make some species more accessible when Take and
river levels drop giving better access to aquatic and emergent vegetation.
In 1989, Yakes in Mayo and the R. Shannon in Roscommon were an estimated
0.5-1 m lower than in 1988 when the same areas were visited, allowing a
greater range of aquatic species to be recorded. Hence, aquatics may also
not have been as well recorded as they might have been.
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Whilst on the subject of climate and weather, it would be worth pointing out
that the damp, cold summers of 1987 and 1988 did 1little to dampen the
enthusiasm of the bhotanists, though visits to mountains to record alpines
may have been limited by the weather., This is especially true of the rich
squares 27/4.3 and 37/0.9 in Scotland and 01/7.1 in Ireland.

Casuals are unpredictable 1in occurrence and botanists are notoriously
variable in the way that they record them. There are likely to be more
10-km squares recorded for casuals over longer than shorter periods as
records accumulate with time. This is illustrated for 5 casual Cucifers for
which the total number of 10-km squares recorded (i.e. not just Monitoring
Scheme squares) for 1930-1960 and 1987-1988 are compared in Table 9. In all
cases there are considerably more records for 1930-1960 than 1987-1988 and
it might be concluded that these species have decreased in frequency in
recent years. However, if the frequency per year (i.e. number of 10-km
squares/time span of records) is calculated, all species have apparently
become more common in recent years.

This argument can be applied to many other casual species such as Scandix,
Ranunculus arvensis or Agrostemma, but neither conclusion is strictTy valid
because the numbers of records or numbers of records per year need to be
corrected relative to each other to take into account the overall amount of
recording effort during these periods which has generated these records.
This theme of effort is returned to later.

Any species whose population size or occurrence varies with time, or which
may be better recorded under some weather conditions than others, is thus
likely to be more widely and better recorded over a long period rather than
a short period. Unfortunately, it 1is not possible to quantify this
phenomenon from data currently available. :

2d, The Botanists

The botanists are the key factors in determining the quality and quantity of
the records, and it would not be surprising to find some differences between
the surveys simply related to the recorders. A few recorders (David Webb,
Francis Rose, Eva Crackles, the Donys, to name but a few) have recorded for
both the Atlas and Monitoring Scheme surveys, but the majority have
contributed either to one or the other.

There were many legendary contributors to the Atlas; Mary McCallum Webster,
Ted Wallace, Pat Kirtland, Ted Lousley, Ursula Duncan, John Raven, the
Halls, Evelyn Booth, the Howitts, W. Arthur Sledge, and so on. The field
meeting reports, obituaries and other contributions in the Proceedings and
Journals of the BSBI provide testimony to the enthusiasm and dedication of
recorders generated by the original Mapping Scheme.

However, the Monitoring Scheme also produced its legends., One of the best
all-round botanists in the country, Mike Porter, recorded everything in his
two squares 1in Brecon, not only Taraxacum but also Rubus, Euphrasia and
Hieracium. Another outstanding all-round botanist, Archie Kenneth, covered
Kintyre in his usual detail; his death in 1989 is a sad Toss,. Qther
botanists are notable for the sheer quantity of records (Table 2). Others
have covered large, difficult or inaccessible areas - Alf Slack, Maura
Scannell, Gerry Sharkey and Ken Butler, not to mention the Murrays on Skye
where all the tetrads are vertical. Graham Easy, Rodney Burton, Jackie
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Table 9. Number of 10-km squares recorded and frequency per year of five
casual species of crucifer for 1930-1960 and 1987-1988 (records
compiled for BSBI Cruciferae Handbook including non-Monitoring
Scheme square records).

Total Number of 10-%m Frequency of records
squares recorded per year
Species 1930-1960  1987-1988 1930-1960  1987-1988
Berteroa incana 19 2 0.6 1
Brassica juncea 33 5 1.06 2.5
Bunias orientalis 68 6 2,2 3
Erucastrum galiicum 36 9 1.16 4.5

Sisymbrium Toeselii 20 3 0.65 1.5
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Muscott and the McNeills have concentrated massive effort on particular
squares. Rod Corner had some especially outstanding finds in squares which
at first sight appeared somewhat mundane; it just goes to show that it is
always worth having a look.

There are numerous people who also deserve to be mentioned, but it must be
remembered that some differences in the species recorded are due tfo
different geographical location of individuals with particular expertise or
interest. The correlation between records of particular taxa and the
distribution of botanists has been noted in Chapter 2.

There has also been an enormous increase in the amount of detajiled knowiedge
about the distribution of individual species as a direct result of
publication of the Atlas and numerous local county floras, and this cannot
have failed to influence the species recorded. SimiTarly, revision and
improvement of taxonomic texts such as the BSBI Handbooks must also have
added to the general quality and quantity of records in some areas. For
instance, there are 24% more 10-km sguare records for the Monitoring Scheme
than the Atlas for five selected genera covered by the Handbooks (Carex,
Polygonum, Populus, Rumex and Salix) compared to the overall average of 16%.

Quantifying the effects of differences in recorders and knowledge overall is
impossible, and no general measure can be built dinto the analysis.
Individual species or 10-km squares show such bias, and some of these are
pointed out where appropriate.

2e. Repeatability of surveys

Different surveys rarely produce identical results even when apparently
sampling the same population. Good non-botanical examples of this are the
different results returned from opinion polls before elections. Botanical
surveys might also be expected to produce different results even if carried
out on similar sites.

The following two examples have been selected to assess the repeatability of
botanical surveys. Neither example was deliberately set up to assess
similarities between surveys and they are thus not strictly comparable.
Nonetheless, the results are quite revealing.
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Repeat visits to tetrads

As a result of lack of central co-ordination some 10-km squares in Roscommon
were recorded twice for the Monitoring Scheme about 6 weeks apart in 1988,
The records for one of these squares, 12/6.9, were selected for closer
investigation.

The first visit by David Webb and Frank Perring took place on 12 and 13
July. Each of the selected tetrads was visited in turn and some time was
also spent in the 10-km square., The second visit by Tim Rich, Chris
Preston, Nick Stewart and Agnes Walker took place on 22 August. The party
split up to record the selected tetrads and then rejoined for a final
session in the 10-km square. Each selected tetrad was recorded
‘comprehensively' but only additions were recorded from elsewhere in the
10-km square. '

The 10-km square is fairly uniform and representative of much of the centre
of Ireland, containing a range of habitats such as farms and houses, bogs,
heaths, fields, streams, hedges, lakes and road verges and there are no very
rich areas. Both parties visited a range of habitats within each of the
selected tetrads, but did not cover exactly the same ground,

Overall, approximately the same length of time was spent in the tetrads, at
least in terms of botanist hours (Table 10). Clearly, there were
differences in actual time spent recording, and it is doubtful whether one
botanist recording for 3 hours wiil record the same as two botanists for 1%
hours. The relative effectiveness of individuals, pairs or dgroups 1in
recording an area would be worth further investigation,

Interestingly, both parties independently thought they had made a reasonably
comprehensive job of recording the tetrads., It is assumed for the purpose
of this analysis that the results are comparable, though clearly differences
in the areas and habitats visited, time and recorder behaviour etc will all
contribute to the variation,

Given the undoubted reliability of the recorders concerned(!), it is assumed
that all the records are correct for the purpose of this analysis. Whilst
this is extremely unlikely the error rate will be Tow (<1%) and consequently
insignificant to the general results., There is a 6 week difference in the
date between visits, but very few, if any, differences in the species
recorded are Tikely to be due to season, It is also assumed that no
significant changes to the flora have taken place during the & weeks; a
potato patch may have been weeded here, or a field sprayed there, but
overall these effects should be minimal,

The numbers of taxa recorded in the tetrads and 10-km square for the visits
and their percentages relative to the totals are shown in Table 11, On
average, more species were recorded during the second visit - possibly
related to the 'card hours' (see 2f below) spent recording, Note, however,
that despite both parties considering their lists comprehensive, the average
number of taxa recorded in each of the tetrads is only 76% of their combined
totals, No doubt these totals also under-estimate the real number of
species present in the tetrads.

There 1is a staggeringly small correspondence between records for the
selected tetrads; on average, only 51.7% of the species were recorded by
both parties (Table 12). Similar figures were reported by Woodell (1975).
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Examination of the differences between the species lists shows that about 5%
of the differences can be accounted for by records at different taxonomic
levels (eg Webb and Perring recorded Arctium minus subspecies whilst Rich et
al. only recorded the aggregate, or Rich et ai. recorded Arrhenatherum
subspecies while Webb and Perring only recorded the species). The remainder
of the species appear to be common, unremarkable, readily-recognisable taxa
which would be expected from the area. No distinct patterns can be picked
out to suggest one party recorded a habitat not included by the other,

The percentage of species in common between different tetrads was also
compared for these visits (Table 12)., The average percent in common between
the different tetrads for the same recorder is about 46%. The average
percent in common for different tetrads and different recorders (i.e. Rich
et al, tetrad J was compared with Webb & Perring tetrad W, etc) is about
41%, These results are interpreted to suggest that the same recorders are
more likely to record the same plants. The fact that some recorders know or
‘have their eye in' for particular species is well-known =~ reflecting
personal interest or familiarity (eg Rich has his eye in for Crucifers).
Hopefully, the better the botanist, the less this effect will be important.

The bulk of the differences remain to be accounted for, and may simply
reflect which side of a path.is looked on, or perhaps that a habitat
examined by one recorder was slightly richer than a similar one examined by
the other recorder, etc. As botanists cannot cover a whole 10-km square,
tetrad or even site comprehensively, the species 1ist will reflect time,
expertise, number of recorders, distance travelled, etc as well as the
absolute frequency of the plants and their relative conspicuousness.

If the tetrad records are aggregated up to give a list for the 10-km square
for each group, the percentage in common rises to 62%, or 56% if species
elsewhere in the 10-km square are included. This is presumably due to
species missed in one tetrad being recorded in another, Given further
visits by both parties to the same and different areas the percentage in
common would be expected to rise further, but how much further is not known
as suitable data are unavailable.

When the comparisons were repeated for the neighbouring square 12/9.9, very
similar results were obtained, A repeat of this experiment, set up in a
more rigorous, scientific way would be very worthwhile, though I suspect the
results would probably not be very different.

A second comparison resulting from re-recording the same route is also
fortuitously available. This is described below,

Re-recording of route

On 23 August 1988 Tim Rich recorded tetrad J of the 13/0.2 10-km square in
Mayo, Ireland for the Monitoring Scheme, When the same tetrad was revisited
on 27 July 1989 to check the identity of a certain sedge, the opportunity
was taken to re-record the route taken in 1988 to assess the repeatability
of the survey.

The only physical change noted in the tetrad between the two visits was that
the road had been re-tarred (probably in 1989). No 'new' casuals had been
introduced and no damage to the verges was seen., Hence the site and the
flora are not considered significantly, different between the visits.
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Table 10. Time spent recording in the 10-km square 12/6.9 in 1988,

First Visit Second Visit
Webb & Perring Rich et al
Tetrad Card hours  Botanist hours Card hours  Botanist hours
A 2 4 3% 3%
J 13 3 3 3%
W P 4 3 3
- 13 3 1 4
Total 7 14 10 14
Number and percentages of taxa recorded on different visits to the

Table 11,

10-km square 12/6.9,

First Visit Second Visit
Total no.
Total no. { First visit | Total no. | Second visit taxa
taxa only taxa only

Tetrad A 193 59 189 55 248
% within tetrad (78%) (24%) (76%) (22%)
Tetrad J 141 22 217 a8 239
% within tetrad (59%) (9%) (91%) (41%)
Tetrad W 142 33 179 70 212
% within tetrad {(67%) (16%) (84%) (33%)
Other 2 2 22 22 24
tetrads (8%) (8%) (92%) (92%)
10-km square 249 39 340 130 379
% for square (66%) (10%) (90%) (34%)
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Table 12. Percentages of taxa in common between different visits and tetrads for
the 10-km square 12/6.9.

Visit Znd Visit I1st Visit
Tetrad W J A W J A
A A8% 45% 54% 54% 46% -
1st :
Visit J 36% 50% 36% 40% -
W 49% 37% 42% -
A 48% 46% -
2nd
Visit J 41% -
W -
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The major factor in repeating a survey is thus the recording. In 1988, Rich
was somewhat pressed for time, but in 1989 there was no such pressure.
Somewhat fortuitously 2 hours were spent recording on both occasions, so
time per se should not contribute to differences in the Tists.

Extensive afforestation and out-of-date maps meant the tetrad boundaries
were somewhat uncertain, so particular attention was paid to the route in
1988, It was therefore possible to rigorously adhere to the same route in
1989 (with one exception - see below).

The main difference in the recording between the two visits was that in 1989
Rich was accompanied by four VC Recorders (Gerry Sharkey, Maura Scannell,
Graham Kay and Eimear Nic Lughadha), a month earlier in the season, and that
Rich had some knowledge of the site. To minimise the impact of previous
knowledge of the tetrad, Rich relied only on memory and the others were not
shown the 1988 records prior to the visit. The comparison is thus not
perfect but will do as an approximation.

Results and analysis of the differences

No. taxa found in 1988 133 (78%)
No. taxa found in 1989 153 (90%)
No. taxa only recorded in 1988 17
No. taxa only recorded in 1989 37
Total no. taxa 170
No. taxa found in both visits 116 (68%)

When the differences were idnvestigated in more detail, the following
explanations emerged:- ,

1. Known errors.
Two corrections to the 1988 records were noted - Euphrasia nemorosa was
withdrawn and Sparganium angustifolium was mis-identified in 1988 as S.
emersum.

2. Season,
Two 1989 records only were attributed to the month difference between
the two visits; Dactylorhiza fuchsii and D. incarnata which were both
still in flower in 1989. In 1989, D. maculata was the only taxon
recorded,

3. Species not crossed off in 1988,
Three species were seen in 1988 and remembered precisely in 1989, but
for some inexplicable reason were not crossed off in 1988. These were
Betula pubescens, Glyceria fluitans and Agrostis canina.

4, Knowledge of site.
Four species were remembered by Rich and would probably otherwise have
been overlooked (i.e. Rich recorded them after the others had passed
by). These were Poa pratensis, Epiiobium ciliatum, Potentilla erecta
subsp. strictissima and Blechnum spicant.

5. Possible errors and unexplained discrepancies.
There were a number of "pairs" of relatively common taxa of which one
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was recorded in 1988, the other in 1989. Examples are:

1988 1989
Dryopteris filix-mas D. affinis
Achillea millefolium A. ptarmica
Eleocharis multicaulis E. quinqueflora
Polygonum persicaria P, hydropiper
Pedicularis sylvatica P. palustris

Could these be errors in identification or crossing off, or are the
differences real? It is assumed they were recorded reliably in 1988,
although Rich had no recollection of them,

6. Different route,
One ditch examined in 1989 by Maura Scannell (but not in 1988 by Rich)
produced Juncus foliosus.

7. Extra recorders and expertise in 1989,
Three 1989 records in particular are directly attributable to the extra
manpower and expertise - Juncus foliosus, Oreopteris limbosperma and
Isolepis cernua.

After these "explicable" differences are taken into account, there are still
15 species in 1988 and 27 in 1989 for which no obvious reason for the
discrepancy can be found, Most are relatively common, readily identifiable
plants, and their presence or absence may again simply depend on which
section of a ditch or verge was examined. The local frequency of these
plants 1is a big factor in determining the probability of their being
recorded.

There are thus significant differences between the two visits, and only 68%
of the total flora was recorded on both occasions. 40% of the differences
can in this case be accounted for by direct differences in recording
behaviour but the remaining 60% are unexplained. The % in common when the
same route is followed is higher than when the same tetrad is recorded, but
the similarities between the visits are still surprisingly small,

On a wider scale, Figure 10 showed the 10-km squares for which there were
only 1 or 2 visits. These squares are likely to be under-recorded. A
considerable body of information relating to recorder behaviour (eg route
taken, date of visit, time spent recording, number of recorders etc) 1is
available for the Monitoring Scheme and must be analysed in detail if the
survey is ever repeated. Note that there are many tetrads which have not
been visited three times (data not presented).

The main implication for the Monitoring Scheme from these comparisons 1is
that there is significant varfiation between visits, If only 56% of the
species were found in common between two relatively comparable surveys only
6 weeks apart, what is the likely correspondence between surveys 30 years
apart? And how can the real changes in the flora during this time be
separated from such sampling bias?

The biases 1in sampling will begin to decrease with more visits and with
visits by different recorders. As the records build up, so the species Tist
becomes less a function of the recorder and more representative of the 10-km
square. It can also be assumed that many of the differences in recording
will average out overall, but they clearly add ‘noise' and increase the
confidence limits of the system,
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Interestingly, when all the Atlas and Monitoring Scheme records are
compared, only 54% of the species records have been found in the same 10-km
square during both surveys (ignoring species with known recording bias).
This is almost identical with the 56% similarity between visits in the one
10-km square, but probably includes real change in addition to all the other
recording biases discussed here,

The results of these comparisons also indicate the value of repeated visits
to a tetrad or 10-km square by the same or different recorders {Woodell
1975). The more time and effort is put into recording a square, and the
more comprehensive coverage is obtained, the better., The difficult point to
judge is when the law of diminishing returns comes into operation., A
critical evaluation of this point would be of considerable use to botanists
everywhere,

2f. Overall effort

It is clear that the Monitoring Scheme has been comparatively better
recorded overall than the Atlas, and that the inadequacies of the Atlas
database accentuate this effect, The greater overall response for the
Monitoring Scheme is not surprising given the concentration on only every
ninth square, the greater numbers of recorders and the urgency imposed by a
2 year survey.

This greater overall response or 'effort' is the greatest single difference
between the Monitoring Scheme and Atlas surveys. Effort 1is somewhat
difficult to define and quantify, and 1t incorporates recorder-dictated
factors such as time spent recording, area of ground covered, number of
visits, number {and quality) of botanists visiting, time of year, etc.
Generally, the greater the effort the more taxa recorded, but the effects
are qualitative as well as quantitative.

The first example of how effort is related to the number of taxa recorded is
given in Figure 38 which relates the time spent recording* to the number of
taxa recorded. (Note that this graph cannot be used to suggest how long to
spend recording in an area in order to get a reasonably comprehensive list).

* The number of hours spent recording has been calculated from information
given on the cards. When the actual time was not given the hours were
calculated as follows. When the time spent recording was a "day" or "% day"
these were assumed to be 8 and 4 hours respectively (with hindsight, 6 and 3
hours might be more realistic}. Where no time was given (94 cards), these
were allocated a time of 2 hours per card (the average time spent per card
was 2 hours 6 minutes, thus this is felt to be a reasonable estimate). The
total hours spent recording in a tetrad or 10-km square was then rounded up
to the nearest % hour.
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The number of taxa recorded in each square in Ireland during the Monitoring
Scheme is clearly related to the time spent recording (data for Britain have
not been compiled due to lack of time). It is an interesting coincidence
that the 10-km square with the most taxa recorded is alsc the square in
which the most time has been spent recording.

A secand example, the extent of under-recording, between the two surveys is
also an expression of effort. To get an overall measure of under-recording,
squares with less than 60% of the total combined flora, and qualitatively
under-recorded on at least 2 counts (i.e. combining figures 23, 24 and 29),
have been selected for each survey (Figure 39). This shows that there are
25 Monitoring Scheme squares under-recorded for the Atlas and only 5 for the
Monitoring Scheme, The under-recorded squares for the Atlas are
particularly concentrated in N. Ireland and S.W. Wales; any changes 1n the
flora of these areas in particular (or any of the under-recorded squares in
general} cannot be considered significant.

A third example is shown in Figure 40 which shows how recorder effort varies
with time for records of Thlaspi perfoliatum. When the number of individual
records per decade is plotted, there are large fluctuations, These
fluctuations are probably better explained 1in terms of the recording
behaviour of botanists rather than changes in the fregquency of the plant as
the activities of the various national botanical societies certainly account
for some of the peaks. Collections by the Botanical Society of London may
account for the peaks in the 1830-40s, and its collapse in the 1850s resuits
in a trough. Collecting by the Botanical Exchange Club gives rise to an
increase in the 1860s and 1870s, with a peak in the 1890s. The major trough
in the 1890s 1is difficult to explain, but those in the 1920s and 1940s may
be due to the depression and Second World War respectively. A further peak
in the 1950s and 1960s could be attributed to the BSBI Maps Scheme., Note
that these variations are superimposed on real change, a probable overall
decrease in the number of sites.

The spread of Cardaria draba has been documented by Scurfield (1962). If
the spread is presented as the cumulative number of 10-km squares from which
the plant s known to have been recorded {Figure 41), there is an enormous
increase in the 1950s. This increase coincides with the Atlas field work
(Figure 20) and presumably Tlargely reflects an increase in the number of
records {(or effort)} rather than a dramatic spread of the plant. Similar
patterns can be seen in Impatiens glandulifera, Veronica filiformis and
Epilobium ciliatum. If no account is taken of the difference in effort pre-
and post-1950, the real rate of expansion will be over-estimated, and the
decline of decreasing species will be under-estimated.

Corrections would also be needed for differences in recording aliens,
critical taxa, infraspecific taxa, etc. A general assessment of effort and
other correction factors 1is required to interpret the changes in frequency
shown by many species with time.

Understandably, there is no information available on time spent recording,
areas covered, etc for the Atlas which can be compared to the Monitoring
Scheme to correct for differences in effort. Overall there are 16% more
10-km square records collected for the Monitoring Scheme than in the Atlas
database. If the known differences due to recording are eliminated (eg
records for critical taxa), there is still an additional overall 8.5% of
records. Note that this additional 16% of records has taken considerably
more than 16% extra effort to record.
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2g. Correction and addition of records

Time also operates in another way. Following publication of the Atlas
errors nave been corrected, missing records resubmitted and critical taxa
determined. A small refinement of the quality of the Atlas records would be
expected during the last 30 years. This is the first general circulation of
the Monitoring Scheme records and no doubt similar refinements will also be
forthcoming (some are already known). However, this difference between the
surveys is probably insignificant compared to the number of errors recreated
when the original Atlas field cards were compiled {Chapter 3).

3. Analysis of the records

In order to compare the records as objectively as possible, recording bias and
systematic trends in the data need to be eliminated or minimised before any
general statistics are appiied.

The basic observation used here to assess the status of the flora is the
presence of a taxon in a selected 10-km square., It is assumed that the number
of 10-km squares in an area in which a plant is recorded gives an estimate of
the absolute frequency of the plant, and that changes in observed frequencies of
of 10-km squares recorded between surveys reflect changes in absolute frequency
of the plant.

Selection of records for analysis

Records for critical species, hybrids and infraspecific taxa are usually related
to the activities of individual recorders and thus contain a large recording
bias. Also, given the general absence of any computerised historical data for
. such taxa, the records from the Atlas period are under-represented. For these
reasons, any records for c¢ritical taxa have been dropped from the analysis and
any differences regarded as of unknown significance..

In the Atlas, a number of maps of species were presented as provisional. As the
data for these species are known to be somewhat doubtful they have not been
included in the analysis and any changes must be regarded as of unknown
significance.

Species for which the BRC Atlas data are known to be corrupted (see Chapter 2)
are not included in the analysis and changes are of unknown significance.

There are many more records for garden escapes for the Monitoring Scheme than
the Atlas, probably reflecting both changes in recording practice as well as a
probable increase in the number of aliens established in the wild. Those aliens
which had a BRC number during the Atlas and were probably acceptable to record
have been 1included in the analysis. Those taxa which were allocated a BRC
number after the Atlas have not been included, in the analysis; changes in these
species are probably Tlargely (but not always wholiy) due to changes 1in

recording.

No distinction was made whilst compiling the Atlas database between deliberately

planted and other introduced species. A1l records of deliberately planied
species and introduced species have therefore been included for consistency.

10-km squares without any records for the Atlas or for the Monitoring Scheme, or
where the data are clearly very unrepresentative have not been included in the
analysis though the records are plotted on the maps. Squares which are



Figure 42, 10-km squares included in the analysis.
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under-recorded have, however, been included (with hindsight these would have
been better not included). The squares for which records are included in the
analysis are shown in Figure 42,

Some 10-km squares are shared between England and Wales or Scotland, and between
N. Ireland and the Republic of Ireland have been allocated to one of the
countries only for the analysis of changes by country. This is due to the
summary nature of the Atlas records where many cannot be allocated to one
country. The records for the squares have been examined and allocated as
follows:

Britain Ireland
32/3.2 Wales 13/9.5 N. Ireland
33/3.1 England 23/5.2 R, of Ireland
33/3.4 Wales 23/8.2 N. Ireland
33/3.7 England
36/9.4 England

3b Statistical comparison of the records

The variation added by the change of recording grid in Ireland is small
compared to the large error 1limits of the Irish data in general and is thus
ignored,

The bias caused by concentrating on the selected A, J and W tetrads is
clearly of significance. It is Tikely the Atlas similarly represents
records coliected from a number of relatively small areas but no data are
available which can be used to assess this. If it 1is assumed that both
surveys returned lists which were representative for the 10-km square, this
effect can be assumed to average out overall and is thus ignored.

The variation due to differences in the time span of recording is fgnored as
it probably affects relatively few species {mainly casuals and annuals) and
is a small component of the overall variation.

Variation due to botanists and/or changes in knowledge are assumed to be of
small significance overall and are ignored,

Variation due to repetition of surveys is assumed to average out overall,

Differences in effort are less easy to correct for. One approach to correct
for differences in effort would be to add or delete records to the Atlas and
Monitoring Scheme database at:-random until the relative numbers of records
are the same, This, however, adds unacceptable uncertainty.

A second approach of reducing the Monitoring Scheme records or increasing
the Atlas records proportionally across the board to give equivalent numbers
of records can be used if it is assumed that the differences in relative
rather than absolute frequency can be used to measure change, and that the
proportional 'effort' correction applied is the same under all conditioens.

The first assumption 1is probably acceptable but the second is not. The
effort correction factors have a strong geographical bias reflecting the
realtive amounts of effort put’into the Atlas and the Monitoring Scheme.
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This is best illustrated at a national level where there are about 4% extra
records in England for the Monitoring Scheme but over 40% more in N, Ireland
- if the overall 8.5% effort correction factor was applied to assess change
in these regions it would be an over-estimate by a factor of 2 and
under-estimated by a factor of 5 respectively.

Simitarly, a 40% increase in effort in N. Ireland may result in 40% more
records for rarer species, but cannot for common species because any
occurring in more than 70% of the original squares will, after correction
apparently occur in more squares than is possible. For instance, a species
occurring in 15 out of the 18 squares in N. Ireland would be corrected to 15
x 1.40 = 21 squares. Some correction for relative commoness/rarity is
therefore also needed.

The Atlas records have therefore been corrected for effort using the
equation below (suggested following discussions with Mark Hi1l based on the
best evidence available). This correction equation is partly experimental;
the derivation of an objective would depend on the development of a more
complex model of recording.

Corrected number = ¢ A, + (1-C | AnC
of Atlas records © (1-C). Ao

T

Where Ao = original number of Atlas 10-km squares records, T = number of
Monitoring squares in area and C is a constant correction factor. A
graphical illustration of this equation is given in figure 43; in effect
there is an approximate direct proportional increase for rarer species and
-an increasingly smaller increase for common species, Note for small values
of T and large values of C this may still give corrected values fractionally
above the total number of squares.

Values for C, the effort correction factors, have therefore been derived for
each area under investigation, such that the corrected total number of Atlas
records approximately equals the total number of Monitoring Scheme records
for species without known recording bias., These values are as follows:

England 1.1
Wales 1.93
Scotland 1.1
Britain 1.17
R. Ireland 1.22
N, Ireland 2.27
Ireland 1.35
B, Isles 1.2

It should be emphasised that these correction factors are crude and must be
only taken as first approximations; they are designed to be applied across
the board and do not take into account gqualitative bias in recording such as
changes in popularity of certain groups (c.f. the BSBI Handbook series), the
type of data available, the type of species (eg introductions, casuals),
etc. A thorough investigation of this problem is essential to interpret the
results of the Monitoring Scheme more accurately.

The significance of differences between the numbers of squares recorded for
each survey nhas been tested by comparing the percentages of squares within
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tg = arcsine ‘/Pl - arcsine /P2
/820.8 [; + ;_:’ !
m iy

where p1 and p2 are the percentages of squares recorded and n] and n2 are
the number of squares in each -area, and 820.8 is a constant representing the
parametric variance of a distribution of arcsine transformations of
proportions or percentages.

If tg 2 (i.e. with more than 2 standard deviation units), the species can
be regarded as having increased significantly (approximate 95% confidence

1imits), and if tg -2 the species can be regarded as having decreased
significantly.



CHAPTER 6

Maps and Interpretations

Contents
1. Presentation of the records
2. Some examples of interpretation

3. The maps and interpretations of change
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1. Presentation of the records

Records for the taxa represented in the Atlas and Monitoring Scheme databases
are given below. Maps and tables are given for most taxa but those with less
than 3 or 4 records are usually given in note form. Native species which have
not been recorded at all are noted,

The taxa are given in approximate taxonomic order following Clapham, Tutin &
Moore (1987) (with Zannichellia reinstated). The nomenclature also largely
follows Clapham, Tutin & Moore (1987) but is occasionally inconsistent and out
of date.

There are no records for the Channel Islands for the Atlas (Chapter 3), but the
Monitoring Scheme records have been presented in full.

The symbo]s used on the maps are as follows:-

Recorded as present in the selected 10-km square for the
C) Atlas (1930-1960 in Britain, before 1960 in Ireland) (but
see a1so Chapter 3).

.', Recorded as present in the selected 10-km square for the
Monitoring Scheme (1987-1988).

. Recorded as present in the selected 10-km square for both
the Atlas and Monitoring Scheme surveys (dates as above),

The symbols are centred on the selected squares and have been deliberately
enfarged to cover more than the original 10-km square so that they are clear
when the maps are reduced.

Records for ONLY the 10-km squares selected for the Monitoring Scheme are
presented - there are many other records for the intervening squares, The
purpose of the maps is to illustrate changes with time; they cannot and must not
be taken to represent the overall distribution of the plants, as the
distributions shown depend on the sguares selected for the survey which may not
be representative. For example, all records of Cephalanthera longifolia are
from Ireland, the British localities having been missed by chance, Conversely,
the 10-km squares selected include by chance 3 of the 4 major sites for
Matthiola sinuata, The importance of this effect can be seen in Figure 44 which
shows all records for Rorippa amphibia, and records for Monitoring Scheme
squares only (the latter plotted with dots of two different scales to show the
effect of enlarging them). Many of the more scattered localities are not
reprasented, but a general impression of the distribution is obtained.

Results are also presented numerically in the tables. For each country or
region, the total numbers of selected 10-km squares recorded for the Atlas and
Monitoring Scheme are given., The areas covered by the individual countries are
largely self-explanatory with the following exceptions., England includes the
Isle of Man. "Britn" includes England, Scotland and Wales. "Ireld" includes
the Republic of Ireland and N. Ireland. "Total" includes all squares except for
the Channel Islands.

A crude indication of the percentage change in frequency is given in the third
column (positive for increase, negative for decrease), These have been
calculated from the corrected square totals expressed as a percentage of the
squares for each region, and cannot "be derived directly from the first two
columns.



Figure 44, Maps of Rorippa amphibia showing the effect of only including
Monitoring Scheme squares on the apparent distribution pattern., (a)
all records (b) records from Monitoring Scheme squares only (small
dots) (c) records from Monitoring Scheme squares only {(1arge dots).
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The statistical significance of any changes is indicated in the final column at
approximately 95% <confidence 1imits. For many taxa where the data are
incomplete, provisional, or show recording bias, etc, the significance is
unknown and is labelled as such., Some taxa which show possible fincreases or
decreases but are subject to recording bias have been qualified with a question
marx. Unless otherwise stated, it can be assumed that changes are not
significant or that further work is required. Lists summarizing the taxa which
have statistically significant changes are given for each country in Appendix
111,

The statistics are least satisfactory in Wales and N, Ireland due to the small
numbers of squares involved. These might be better re-assessed using another
technique but there has not been time to do this.

Brief comments are included for many taxa to help interpret the results which
are self-explanatory with the following exception., "Computerised historical
data unavailable" or "incomplete" relates to a number of critical, rare or
Tocally rare taxa for which records for the Atlas period are not, or only
partially, computerised. Due to the large number of taxa invoived it has not
been possibie to search for or compile records manually. Most of these taxa
have been labelled (including some which do not occur in the selected squares
anyway g Rhynchosinapis wrightii) to dindicate that the absence of any
historical records is due to inadequacies in data compilation and is not
significant. In any case, the changes in freguency of taxa which only occur in
a few squares are unlikely to be statistically significant and many are Red Data
Book species being monitored in another way.

Figure 45 shows the BRC numbering of the 10-km squares which will help Tocate
the grid references cited in the text. The only Tikely sources of confusion are
the Channel Islands (grid references start "90/...") and Orkney and Shetland
(grid references start "57/..." to "69/...").

2. Some examples of interpretation

Before assuming that the changes 1illustrated on the maps are real, it is
important to question firstly, whether the data are correct and/or
representative, and secondly, whether the differences can be better explained by
recording or survey bias. Many of these problems have been outlined in Chapters
2-5, and a series of examples is listed below to illustrate them further.

Examples of errors in the data for individual species include Myosoton in
Cumbria, Listera cordata in S. Wales and Cerastium cerastoides in Scotland, .
Examples of more widespread taxonomic confusien include Oenothera, Juncus
bulbosus and Vicia sativa s.l.

Examples of incomplete or unrepresentative data include the absence of Atlas
records for the Channel Islands, some arctic/alpines in Brecon, a general
paucity of fern data, and under-recording for the Monitoring Scheme in SE
Ireland (eg Ranunculus acris). Examples of species with corrupted data inciude
Prunus spinosa and Kickxia spp.

There are some errors in the tables which have not been corrected due to Tack of
time; if in doubt the maps are most Tikely to be correct. Examples include
Geranjum sylvaticum, Hirschfeldia incana, Carex muricata and Epipactis

leptochila.

Examples of species which are probably over-recorded in the Atlas data-bank
include Viola canina and Brassica napus. Species under-recorded include Anemone
nemorosa, Chrysosplenium oppositifolium, Papaver lecogii, Chenopodium ficifolium
and Acer platanoides.




Figure 45,

BRC numbering of 100-km squares used in text.

0” _ — 2. 3\&@' .4.
o B | [ | [HPED
" HW N2
09 S&? S 29 39 - 5]
o b S CHN. | - o | HT (wHU
NESF N%M&w NK | | 8 68
08 1 2 38 ) ag 1T
8—— =0 s | @% HZ
¢ ¥ % 67
0 100 NL 7 ﬁ’, NN NO [
LT w07 g? 27 iois.h-; '
1 )= N | .
N 5 6.
s %ﬁ'ﬁ NU
() 26 36 \346
( NX NY Z
5 35
Y
fdéc D SE TA
24 34 4| \54
X
&J SK T TG
‘ 33 43 53 Na
SO sSp TL T
22 32 42 52 62
e 2 4
s NrEr su TGS -TR |
3 “"‘N‘jv.-) i
Fﬂ 31 41 51 61
GHANNEL ISLANDS [ -/f/\ 4
" 7} SV | Ssw ngij’ sYy*® 'é; TV \i
- o 00 A8 30 40 50
‘ 11 > 3 4 5 8



115

Examples of taxa over-recorded for the Monitoring Scheme include Dryopteris
expansa, Nasturtium x sterile and Hyacinthoides hispanicus. Taxa under-recorded
for fthe Monitoring Scheme 1include Geranium endresii x versicolor, and
arctic/alpines in C. Scotland and SW Ireland. '

Examples of taxa whose distribution reflects the occurrence of selected taxa on
the record cards include Malus segregates, Veronica serpyllifolia subsp.
seroyilifolia and Juniperus communis subsp. communis,

Exampies of taxa whose records are strongly correlated with the activities of
individual recorders include Carex demissa agg. x hostiana, Polypodium x
mantoniae, Dryopteris affinis subspecies, Luzula multifiora varieties etc,
Sometimes the type infraspecific taxon 1s assumed and consequently
under-recorded relative to other infraspecific taxa (eg Hedera helix var.
hibernica).

Most critical or infraSpecific taxa are much better represented for the
Monitoring Scheme than the Atlas. Examples of critical denera which were better
recorded for the Atlas are Euphrasia and Rhinanthus,

Many introduced taxa have been better recorded for the Monitoring Scheme due to
changes in the acceptability of records. Examples of crops being recorded as
casuals include Hordeum vulgare, Solanum tuberosum and Beta vulgaris. There are
many examples of the increased recording of planted forestry crops in the
Gymnosperms. Examples of increased recording of garden escapes include Lunaria
annua, Hyacinthoides hispanicus and Mahonia aguifolium.

These, and other effects 1ike them, tend to obscure and add uncertainty to the
results, and only when they have been assessed can the likely changes in
distribution and/or frequency be picked out. Separating real from artificial
changes requires knowledge of the plant concerned, how it is recorded and its
taxonomic history, its habitat, general distribution and frequency, quality of
the computerised records, etc and each case needs to be judged on its merits. A
few examples of real change are given below before all the maps and tables are
presented. The interpretations should be at least 90% correct overall,

Alien taxa often show marked increases -~ these 1include Lactuca serriola,
Reynoutria Jjaponica and Heracleum mantegazzianum, Some native taxa have aiso
increased; Chamerion angustifolium, Ranunculus Tingua, and possibly Polystichum
aculeatum and P, setiferum,

Examples of taxa which have decreased are Artemisia vulgaris, Hydrocotyle
vulgaris, Orchis morio and many arable weeds such as Agrostemma githago, S11ene
gallica and Scandix pecten-veneris,

Taxa which have shown Tlittle change overall dinciude Alchemilla alpina, Tamus
communis, Cardaria draba and Oenanthe crocata (this may have decreased locaily
in the east).

- 3. The maps and interpretations of change

The maps and interpretations of change are presented separately in volume
I1.
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CHAPTER 7

Habitat survey

The data collected for the habitat survey have not been analysed due to Tack of
time, The following notes indicate some of the problems involved.

In the original proposals for the Monitoring Scheme, the habitat survey was
placed equal in importance to the species survey, with two main aims. First, to
collect data which would be of use to NCC at a regional level. Second, to
collect data on the distribution and frequency of particular habitats which
could be monitored in parallel with species in the future. As one of the major
factors affecting species distribution and frequency is habitat change, if
species change parallels habitat change this would suggest a possible reason for
the observed changes. .

However, given the scale of the species survey and the general novelty of the
habitat survey to many BSBI members, a decision was made at BSBI Records
Committee to drop the habitat survey as a priority and to concentrate on the
species survey. The habitat survey would than be run in Britain as a trial to
assess feasibility, interest and usefulness. In Ireland where botanist-power
was more limited, the habitat survey was dropped completely from the outset,
though some cards were completed. '

The response to the survey was highly patchy. In some areas considerable
interest was shown and the data are outstanding (VC 2 and VC 46 especially so),
but in many other areas the response was variable or virtually nil, This, to an
extent, reflects allocation of more resources to the species survey than lack of
interest. The main problems were found to be in both defining and delimiting a
habitat - is the hedge around an old meadow to he included or not? Some cards
simply Tisted the habitats present in a 10-km square or tetrad and did not
relate to sites at all. The difficulties encountered possibly reflect lack of
clarity in the instructions or perhaps the novelty of the survey.

The habitat data collected have only partially been computerised and do not have
habitat coding. No systematic attempt has been made to assess or interpret the
data., The main problem with compiling the data was the time taken to code up
species 1ists with BRC numbers, and hence sometimes records for only the more
interesting taxa were computerised.

Given the interest in habitats and the potential value of the data, a
comprehensive habitat survey would be useful. It would be run best as a
distinct survey in its own right (such as the ITE Countryside Survey} and not in
conjunction with a species survey. The data collected for the Scheme this time
should be used to modify instructions and methods before the exercise is
repeated,
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CHAPTER 8

Conclusions and recommendations

The Monitoring Scheme 1987-1988 has been an unqualified success in
demonstrating, once again, that the BSBI can be relied on as the national
botanical recording organization. The quantity and quality of the data
collected are a credit to them, and without such volunatry assistance, tnis
assessment of the current state of the British and Irish floras would not have
been pessible. There can be little doubt that recording for an "Atlas of the
British and Irish floras 2000" would be taken up with equal enthusiasm.

The extent to which the Monitoring Scheme has met 1ts first aim, that of
assessing which species have changed in frequency since the Atlas, has been
limited by fundamental differences between the two surveys, and this report has
not only hignlighted many unforeseen problems but also broken new ground in
analysis of the records. Recording bias, different survey methods and
incomplete historical data are major sources of uncertainty in the results and
have to be carefully assessed before changes can be taken as significant.
Although it is possible to correct for many problems, the uncertainty introduced
by the greater overall concentration of effort for the Monitoring Scheme is such
that it 1is only possible to assess which species have changed most in
frequency. There can be little doubt that the majority of native species have
declined during the Tlast 25, 50 or 100 years due to agriculture, forestry,
industry, urbanization, etc, and that many introduced plants have spread; only
the more dramatic changes will have been picked up here. A comprehensive survey
would document these changes more c¢learly. ,

The next step is to provide an explanation of the changes, but it fis
surprisingly difficult to draw genéral conclusions about the causes. The three
major trends which can be picked out are loss of grassiand taxa (especially of
wet and open pastures), an increase in aliens and garden escapes, and a decline
in arable weeds, which can all be related to man. Even these trends show
puzzling exceptions. Other changes are more subtie and are difficult to
explain. Why has Artemisia vulgaris dectined in Scotland and Ireland, and why
has Cerastium glomeratum spread? The lack of cliear directional changes may
result from the emphasis on those species which have changed most, but changes
are certainly widespread, The results of this 10-km square survey therefore
give a picture which can be used to direct further study. Each case can also be
examined in detail, the approach of Foley (1987) being exemplary.

The second aim of the scheme, to provide a network of tetrads which can be used
to monitor change in the future, has been achieved, but to what extent
monitoring the tetrads will give a more reliable estimate of change in the
future than monitoring 10-km squares remains to be seen. It is clear from
Chapter 5 that areas even as small as tetrads are prone to recording bias, and
consequently the most valuable contribution of the tetrads may be towards more
representative lists for the 10-km squares. This must be tested before the
survey is repeated. Monitoring sites would probably give a better picture of
change, but to do this may be impractical given limited resources and time.

Much work remains to be carried out on analysis of the records, such as
examination of regional changes in more detail using selected taxa
characteristic of certain habitats (eg wet meadows in the Midlands), further
investigation of recording and sampling bias, and correlation of the changes
observed in this study against other studies.
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Recommendations

S ————

The primary recommendation of this report, following the documentation of
widespread and general change, fis that a comprehensive survey should be
undertaken to produce a new Atlas of the British flora, For conservation
purposes, an accurate assessment of the current status of a plant {such as that
provided by a comprehensive survey) is probably of greater significance and more
easily obtainable than the degree of change with time (such as presented here),
A comprehensive survey will give a more consistent assessment of the relative
frequencies and detailed current distribution of plants than the tantalizing
picture presented here, An appropriate timescale for the work would be
1987-1999, - an "Atlas of the British and Irish floras 2000",

Other more general points and recommendations are as follows:w

1) If other historical data sets are to be used in a simifar way, a small
scale, detailed trial should be carried out first to assess if it is
worthwhile. With nindsignht, the effort spent compiling the Atlas records
would have been better directed at adding IRC data to the summarized data on
the computer,

2) Changes between surveys will be subject to recorder bias unless carried out
in identical fashion, Numerous examples of recording bias have been
highlighted here, and similar bias probably exists in recording of most
other taxonomic groups but is rarely presented.

3) A1l data sets should have assessments of quality and quantity of recording,
and of data processing accuracy. They should alsc be properly documented.

4) Recording Schemes should be carefully directed at gleaning more recording
information from the original recorders.

5) A general review and assessment of variations in recording effdrﬁ since 1800
should be compiled to help with interpretation of change (including RDB
species).

6) A national plan for recording in the future (eg there should be an obvious
break in compiling summary records at the year 2000) should be drawn up to
forewarn recorders of nhational projects which will impinge on their own
work. Some BSBI Recorders manaded to incorporate the Monitoring Scheme into
their County Flora projects, but others had to repeat large amounts of
recent work,

7) Any records collected for the Atlas of the British flora should be treated
as summary, 10-km square records, unless there 1s good evidence to the
contrary.

If the Monitoring Scheme is to be repeated, the following points and
recommendations are also made:-

1) Before any repeat survey 1is attempted, a 6 month trial of the most
repeatable recording techniques (ie site-based, tetrads, or 10-km squares)
should be carried out on a small sampie of, say, 5-10 10-km squares. It is
very much regretted that time was not- available at the start of the
Monitoring Scheme to assess recording techniques properly.

2) Processing of records should be restricted to summary tetrad and 10-km
square records. Processing every record for the Monitoring Scheme resulted
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in 6 times more data than were actually used. OCriginal data should stili be
collected inciuding recording information, but do not need to be processed

in detail,

It 1is 1ikely that the main use of the tetrad data will be to help
standardize 10-km square lists.

Effort should be directed particularly towards recompiling and re-analysing
the Irish Atlas data. The work here is very preliminary.

The habitat survey would be better run as a separate exercise,
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APPENDIX I

SAFETY IN THE FIELD

Whether you want to be reminded or mnot, botanlzing in the fileld has its
dangers. ACCIDENTS HAPPEN, irrespective of where, or when, or however
experienced you are. These guldelines are therefore intended

L. to minimise risk of an accident before it happens {prevention is better than
cure)

2. 1in the event of an accident, to minimige further risk and subsequently to
help others help you.

Simple precautions need not interfere with elther recording or your enjoyment.
Most are common sense. Even 1f you know better already, read them; they may
help you save someone else's life if not your own.

It is obviously impossible to draw hard and fast safety rules to cover every
eventuality = these would prove frustrating, Iinhibitory and would doubtless
mostly be ignored anyway. The guidelines will not be equally applicable to
botanizing in the highlands of Scotland and the lowlands In the south east, so
adapt them to your local needs. The point is be aware and be prepared.

BOTANICAL RECORDS ARE NOT WORTH TAKING RISKS FOR
In all cases it is safer to go in pairs or groups rather than alone.

Footwear and clothing

Take with you or wear clothing suitable for the season and general environment,
especially in the wilder areas

a. Waterproofs — Jackets, hoods and leggings. Bright colours have the
advantage of making the wearer conspicucus from a distance but some, especially
yvellow, attract annoying flying insects.

b. Warm clothing, including hats and gloves.

¢. Suiltable footwear in good condition with good tread (eg stout walking boots
or shoes, or wellington boots). Spare laces could also be useful.

Equipment

General items such as maps, compass, LUNCH (food and water), watches, etc should
be standard anywhere. For the more remote areas, a safety kit containing spare
clothing (in waterproof hags), spare food (especially high energy biscuits,
chocolate, sweets, etc = calories galore!), whistle, torch with spare batteries,
basic first aid kit and a survival bag ("space blankets"” are not recommended)
are also highly recommended. Other items such as suntan lotion, insect
repellent and bite treatment ointment are left to personal choice. ‘If a safety
kit 1s carried it will give you an excuse not to take all 5 volumes of Flora
Europaea.

A suitable basic first aid kit should contain

2 x triangular bandages

1 = large prepacked sterile dressing

1 x 6.25 cm (2%") wide crepe bandage

1 x packet sterilised cotton wool 25 g (% oz) size
12 x adhesive wound dressing (assorted sizes)



6 x safety pins

1 x tube of antiseptic cream

1 x tube of antihistamine cream
pencil and paper

General health

Innoculation against Tetanus is strongly recommended for anyone engaged in field
work with a booster every 5 years, obtainable free on the NHS from your GP.

If you receive special medical treatment (eg a course of injections) or suffer
medical conditions such as diabetes, allergies etc it is advisable to carry a
card or some other indlication of your special requirements. Where applicable,
gufficient additional medicines should also be carried on field trips.

Weather

Unpredictable though our climate is, weather is well worth checking in advance
from local radio, television or telephone reports, particularly in coastal or
mountainous areas.

Itinerary

Details of the planned route for the day's work and estimated time of returan
should be left with a responsible person. If operating from a hotel/B&B then
this should be left with the manager, or staff informed that such information
will be left in the bedroom. If using a vehicle, also give the registration
number. Include details of WHO should be informed, and WHEN (eg 'after dark’)
in the event of non-return.

These precautions are necessary in order to alert the rescue/emergency services
and to initiate searches. If you make arrangements and later change plans,

don't forget to inform your contact.

Hazardous sites

Avoid wild and aggressive animals, shooting parties, machinery and heavy plant
(non~botanical!) operations, forestry, mine workings and other unstable sites,
recently sprayed crops, stubble burning and other fires, etc. Additional
precautions should be taken in the following sites:

1. Rivers, streams and lakes

Banks may collapse when undermined.

If wading, use a stout pole to check water depth and nature of the bottom (soft
mud, holes, rubbish, broken glass, ete).

Avoid streams and rivers in spate, and watch for flash floods.

Take special care near weirs, locks, spillways and sewage farms.

A 1life jacket might be considered for additional safety, even if you can swim.

2. Bogs, mines and swamps

Floating mats of vegetation (recognized by swaying movements of the surface eg
quaking bogs) can close over a victim if breached.

Bare peat in certain circumstances can be very liquified and could be a danger
to the unsuspecting.

If you have to cross a bog etec, try to walk on tussocks of wvegetation as they
give more support.

Take care mnot to twilst or sprain ankles on uneven, undulating vegetation.



If you find yourself sinking and haven't reached firm ground after the initial
panic:

lie flat on your back (spreading weight) and rewmove rucksack straps

try to get some support by inflating survival bag or using rucksack

try to get your legs free and into horizontal position

turn onto your front and move back to firm ground using tussocks of

vegetation for support. Use strap to pull rucksack along as you go,
then you won't have to go back in again to fetch it.
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3. Roads and motorways

A permit must be obtalned from the Department of Transport before surveying the
side of any motorway, and thelr safety instructions followed.

On other roads, wear high visibility, reflective clothing. Do not work on
roadsides in poor visibility weather.

Park in a safe place off the road.

Particular care must be taken near bends, hill crests, junctions, road works and
in narrow cuttings.

Two people should be involved — one look—out, and one recorder.

4, Railways

No hotanist should attempt to record on railways without permission from British
Rail. Their safety instructions must be followed exactly.

5. Ministry of Defence land

Once again, do not attempt to record on MOD land without prior permission and
without safety instructions.

®

6. Coastal

Tide tables, correctly understood and adjusted for BST, GMT or local conditions
are ESSENTIAL.

Weather conditions can ' markedly change time and state of tides. An onshore wind
can bring forward the time and increase height of an high tide.

Beware of quicksand/mud - use a wading pole if crossing channels etc. Walking
across soft sediments is slow and very tiring. Soft mud is best crossed using
short rapid steps.

Tides advance very quickly over flat terrain.

Make sure escape routes are clear - tidal creeks can f£f111 very quickly even at
the top of marshes.

If working on exposed rocky coast when a swell is prevalent, make sure one
member of the party keeps an eye open for unusually large waves.

Take particular care climbing down to beaches on steeply backed shores.

Beware of the danger of falling rocks from cliffs.

It is also advisable to be on the lookout for unexploded mines and bombs and
other suspicious objects. 1If you come across any, do not touch but mark their
location and inform the coastguard or military of your find.

A folded or inflatable life jacket might be prudent.

7. Cliffs and crags

Many botanical investigations will need 1little more than a steep walk or
scramble. If you want to imspect cliff faces and crags it is best to do so only
under guidance from experienced rock «climbers and mountaineers, using
appropriate ropes and safety equipment. Training is essential.
Otherwise, beware of falling and loose rocks (a danger to yourself and anyone
below), and avoid cliffs in anything but the gentlest weather.



8. Upland areas

Take suitable protective clothing and safety kit (cf above).

Be aware of changing weather conditions and for symptoms of hypothermia
{complaints of feeling cold, tired or listless, unreasonable behaviour or
irritability, sudden uncontrollable shivering, increasing slowness of physical
and mental response, stumbling or falling, dizziness, slurring of speech and
difficulty of vision, physical resistance to help, collapse, stupor or
unconsciousness). Temperatures fall by approximately 1°C for every 150 m of
elevation. :

Surprisingly, dehydration contributes to exhaustlon and exposure; maintain
calorie and £luld intake and minimise heat loss.

Set off early to avold belng benighted.

Lightning kills or injures a few people on the hills each year. If caught in a
storm, AVOID caves and rock crevices and stay in the open. Try to find a broken
rock scree, in a safe situation, away from the crest of the hill, and sit on top
of a dry rucksack or rope, with your knees up and you hands in your lap. Do not
attempt to support yourself on your hands or by leaning back -~ the object is to
keep your points of contact with the ground as close and as dry as possible.

9., Inner cities
Predatory "humanoids"” (how else can we describe them?) are unpredictable

financlal and biological hazards of parks, cemeteries and densely populated
areas in general. Botanists with their eyes on the ground are relatively easy

prey.

"Procedures in an emergency

a. Getting lost If you find vou are not quite where you thought you were omn
the map (easily done!), first try to reconstruct your route. If that doesn't
work, study the map carefully for landmarks and then hold your course (with
compasg) until you reach a feature you can identify to locate yourself. Don't
take short cuts and don't ford rivers.

Finally, have a good laugh at yourself and think how many other people have done
the same thing.

b. International distress calls The Alpine distress call is 6 long, rapidly
repeated whistle blasts/torch flashes repeated at one minute intervals until
answered. An S08 call (.co=—...} i5 also likely to be understood.

If you observe such signals, it 1s probably best to summon properly equipped
help immediately rather than try to help yourself.

¢« Injuries First aid as available, pay particular attention to staunching
blood flow and preventing hypothermia. Try to keep warm and dry and summon help
immediately: 1f alone use the distresg calls; if with colleagues send for help
making sure the victim can be relocated.

d. Misging persons If a colleague Is missing at time of rendezvous, commence a
search of the itinerary route. Leave your own note to say you have started
search. If no trace is found after ? (agree beforehand) hours, inform police.

»

Tim Rich
BSBI Monitoring Scheme Organizer
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Bishop, G.
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Bishop, Mrs B.
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Bishop, S.H.
Bishop, W.J.
Bishop, R.P.
Blackburn, J.M.
Blackley, Mrs A.B.
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Block, M.
Bloomer, F.

Boag, Mrs I.
Bolam, Mrs J.P.
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Boon, C.R.
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Boyce, D.
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Burton, C.W.
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Burton, R.M.
Burton, S.
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Butroid, Mrs M.
Butroid, W.A.
Butt, L. ‘
Byfield, A.Jd.
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Caddick, Miss H.M. Cope, T.A. Denne, M.P.

Cameron, H.F. Copp, V. Devereau, Miss M.
Cameron, Mrs J.R. Copson, Mrs P.J. Devonald, S.
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Chicken, E. Culham, A. Duncan, M.G.
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Clark, Mrs J.W. Cuthbert, H.A. Earl, D.P.
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Cooke, R. Day, J.J. Evans, N.R.
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Evans, V.
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Frankland, J.C.
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Geddes, C.

Gent, Mrs G.M.
Gibbs, D.G.
Giddens, Miss C.J.
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Godfrey, C.
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Goodfellow, P.
Goodhind, Miss P.M.
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Green, D.
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Green, P.R.
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Greenwood, E.F.
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Hall, P.C.
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Hayward, Mrs M.
Heath, K.A.
Hedley, S.
Helyer, W.
Hemington, G.H.
Henderson, A.C.B.
Henderson, D.M.
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Hi11, A.

Hi1l, C.J.

Hi11l, D.A.W.
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Humphris, Mrs J.M.
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