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Editorial
Earlier this year Wicken Fen celebrated its centenary as a nature reserve.
We mark this important event by including five papers about the reserve as the
central section of this issue (pp. 33- 72) and a colour photograph of it on the
cover. We welcome contributions by Dr David Allen and Dr Oliver Rackham,
both distinguished natural history authors with a historical bent, as witnessed
by The Naturalist in Britain, The Victorian Fern Craze, The History of the
Countryside and The making of the Cretan landscape. Drs Hilary Belcher and
Erica Swale have provided a paper for the 12th year running, this year about
the phytoplankton of an ornamental pool near Cambridge. B.T.O. Research
Officer Su Gough writes about the birds of Castor Hanglands and Stephen
Tomkins revisits Kingfisher's Bridge (see pp. 37-52 of last year's issue).
Philip Oswald

C.C. Babington, Cambridge botany
and the taxonomy of British flowering plants
D.E. Allen
A modified version of a lecture given at a conference of
the Society for the History of Natural History at Cambridge on 9 May 1998

Introduction
Through most of the 19th century two botanists towered over their
contemporaries, one in carrying further forward the discriminating of the taxa
of flowering plants and ferns to be found in the British Isles and the other
in mapping their distributions. These were Charles Cardale Babington and
Hewett Cottrell Watson.
The two men could hardly have been less alike in character. Where
Babington was gentle and pious, Watson was pugnacious and agnostic.
Babington would go out of his way to avoid hurting feelings, whereas Watson
enjoyed nothing so much as the parry and thrust of an argument. After
conversion to a dogged belief in the truths of that odd study, phrenology,
Watson delighted in diagnosing people's failings with all the provocative
cold-bloodedness of a 20th-century Freudian, but he was impossibly touchy if
anyone wrote or said the slightest thing that might be interpreted as a criticism
of him. As Babington was once moved to remark to a friend, "He seems to
think he may say and print whatever he likes of others and that they must not
ever hint at anything on the other side."t Scientifically, too, their interests
sharply diverged. Babington was essentially a taxonomist, Watson a plant
geographer of the Humboldtian school; that is, his aim in laboriously working
out the distributions of the individual species was to demonstrate the various
environmental factors operating to bring these about - a kind of ecology
without any concept of vegetational succession (at least in Watson's case) or
of plant communities.
The two clearly respected each other but wisely kept their distance. Watson
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could hardly have resisted baiting Babington, who would surely only have
been hurt if he had attempted to respond. They consequently danced an
extraordinary pas de deux through the British botany of that era: Babington,
though a Cambridge man, threw in his lot with the Botanical Society of
Edinburgh, a respectable, gentlemanly crowd, while Watson, an Edinburgh
graduate, masterminded the struggling, distinctly ungentlemanly Botanical
Society of London. Initially, both these bodies had the large-scale exchange
of herbarium specimens as central activities, and, in return for the invaluable
assistance Watson and Babington gave in ensuring that the specimens sent out
were correctly named, each was granted the special privilege of helping
himself to the large stock of duplicates his particular society held, to the great
enrichment of his own personal collection.2 Watson's society, however, was
the only one that made a success of its exchange scheme, so much so that
it was carefully preserved and continued after the society itself was forced
into bankruptcy and became defunct after a 20-year existence (Allen, 1986,
pp. 11-65). Yet, despite the potential usefulness for his own researches the
specimens circulated would have had, Babington pointedly stood aloof from
the successor body which carried on the scheme, the Botanical Exchange
Club- and, even more pointedly, joined it at long last only and immediately
on Watson's death (Allen, 1986, p. 78).
When Babington's Edinburgh connections led to his being invited to join
the editorial team of the most respected of the contemporary specialist
journals, Annals and Magazine of Natural History, this promptly aroused the
suspicion of the always slightly paranoid Watson, who persuaded himself that
a menacing Northern network was coming into being which might well
exercise a near-monopoly control over what appeared in print on British
botany.3 Baseless though that was, Watson's image of Babington as a
privileged 'insider' never ceased to rankle; and Babington further irked him,
unwittingly, by the many new names that his taxonomic researches kept
on introducing into the British Jist.4 As a compiler of a series of massive
compendia on the distribution of the individual British species, Watson had a
vested interest in names remaining unchanged. For that reason he was
vociferously hostile to the splitting-up of familiar entities and the supplanting
of long-customary names which the finer discrimination pre-eminently
identified with Babington repeatedly showed to be necessary. "There are
species, there are subspecies, and there are Bab-ies," he once quipped to a
friend with his customary biting wit.5
The two men were alike in one curious respect, though: both limited their
travelling to the British Isles almost exclusively, each venturing overseas on a
single occasion only- Babington to Iceland, Watson to the Azores. This was
the more remarkable in Babington's case, for he could well have afforded to
range much further afield and had developed numerous Continental contacts,
which were indeed of key importance to his work. Perhaps it was a natural
timidity that caused him to shun alien cultures, for, as his diary reveals
(Babington, 1897), he was by no means averse to roughing it when he
explored the wilder parts of Scotland and Ireland.
Watson's stridency and his sharply-etched character have combined to
ensure that the imprint he has left on British botanical history is very distinct
and enduring. Babington, by comparison, is remembered rather hazily.
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Where Watson is loudly black-and-white, Babington is a muted grey.
Symptomatically, the literature is graced today with a Watsonia, but not with a
Babingtonia. The particular furrow that Babington ploughed did not stand out
sufficiently from the general run: there have been too many others, before and
since, whose contribution to knowledge has been broadly similar, even if not
so significant historically. It is high time that the man and his work were
brought into clearer focus.
Early years
One of the keys to comprehending the man is his family background and
upbringing. For the Babingtons were one of the pillars in that imposing
Evangelical edifice known as the Clapham Sect. Another pillar was
constituted by the Macaulays: Lord Macaulay, the great historian, was one
of his many cousins. Samuel Wilberforce, the most famous member of all,
was one of his father's friends. That deeply earnest religious culture which
Babington imbibed effectively from the cradle left a lifelong mark. If he had
not had the good fortune to become a scholar of independent means, he would
surely have followed his father's example in taking holy orders and perhaps
even become a missionary.
At the time of his birth, in November 1808 (the year after the passing of the
act abolishing the slave trade, for which the Clapham Sect had striven so
hard), his father was a physician in the country market town of Ludlow, in the
far south of Shropshire. It would have been a perfect place for the boy to have
grown up (it is a famously attractive town to this day), but unfortunately his
father soon afterwards decided to change careers, became ordained and was
forced to subject the family to frequent moves, initially round the Midlands
and later in Wessex, moves reflected for the son in frequent changes of school.
That must have been very unsettling, but far worse was to come, for his
parents stupidly sent him away at the age of 12 to board at The Charterhouse,
that school which the novelist Thackeray had found so unbearable as to dub it
"the Slaughterhouse". As at all the big boarding schools at that period,
bullying was rife and, all too predictably, the young Babington, who one can
infer was a sensitive child, must soon have been deeply unhappy there. In a
brief autobiographical sketch that he left (Babington, 1897) he makes out that
it was because he was "not getting on well with my learning" that his parents
removed him after a year or two at his own request; but it is more likely that
he was simply unfitted for the ferocious rough-and-tumble of the place.
Instead, he became a day-boy at a school in Bath, where his parents had
recently finally settled, his father having been forced to abandon his clerical
career through losing the use of his legs. In this different, much calmer
environment Babington apparently blossomed. His father had meanwhile
passed on to him his own fondness for botany and fed it by introducing him to
some of the handbooks then in vogue, and he began to spend much of his time
in those teenage years scouring the local countryside for plants. This was to
culminate eventually in a slender volume, written only after he had graduated
from university and published later still, presumably at his own expense
(Babington, 1834).
.
At that same period a parallel keenness for entomology developed into
a passion for collecting Coleoptera. These were to be the subject of more
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than half of his earliest published papers and so dominated his leisure
hours at university as to earn him the nickname "Beetles" (Boulger, 1909).
After building up a collection of some 4000 specimens, however, he gradually
shed that rival enthusiasm, and after 1840 botany increasingly monopolised
his scientific attention (though he was to be hardly less devoted to antiquarian
studies too for the rest of his life).
Arrival at Cambridge
Fortuitously, the year before Babington went up to Cambridge in 1826,
John Stevens Henslow had been appointed Professor of Botany, as the
somewhat belated response by the University to the Apothecaries' Act of
1815, which had had the result of requiring all medical students intending
to enter general practice in England and Wales to qualify for the licence of
the London livery company, the Society of Apothecaries. The exam for that
included as one of its options a test of competence in medical botany, a
subject which therefore suddenly had to be taken much more seriously.
Henslow had written off to his opposite number at Glasgow, W.J. Hooker, for
tips on how best to set about things; and Hooker had strongly recommended
copying his example by supplementing lectures with class excursions into the
countryside, so that the students could learn to recognise herbs in the living
state and in the wild.6 Henslow's consequent excursions, lectures and evening
parties for students were already starting to attract a large and enthusiastic
following around the time that Babington came up. What is more, Henslow's
college, StJohn's, was the one to which Babington had chosen to come, in the
footsteps of his father and three of his father's brothers.
While it was predictable that the two would become firm friends, it was less
predictable that Babington would later become Henslow' s de facto teaching
assistant and eventually deputy during the Professor's absences after 1839
for much of each year tending his Suffolk parish. Absentee professors were
something to which the University had long become inured, but it is clear
from his letters (Babington, 1897, p. 297) that Babington secretly resented the
degree to which he was thus put upon by Henslow. The situation was made
worse by the knowledge that, however hard he worked and however much
his own botanical reputation grew, there was no prospect of a second teaching
post in the subject being created in the foreseeable future and he could
therefore expect no advancement in his status until such time as Henslow
deigned to step down from the Chair. That he hankered after this is shown by
his nearly applying for the analogous position at King's College London in
1841 (Babington, 1897, p. 110).
Fortunately for Babington, he could afford to wait and had no need to move
elsewhere in order to earn a living, for both his parents had meanwhile died,
leaving him financially independent. So, after graduating, he kept on his
rooms in College and settled into a comfortable bachelor existence there. Not
elected a Fellow till very much later (in 1874), presumably on account of his
preference for not becoming involved in College affairs, his consequent lack
of ties and duties enabled him to give almost all his time and energy to his
personal research. When a further change in the medical regulations caused a
drastic collapse in the student demand for botany in the early 1840s (Becher,
1986, p. 24), such teaching as he had been doing became more or less
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informal, confined to sharpening the taxonomic acumen of undergraduates
whose interest in the subject was firmly non-vocational. Many of those who
came under his beneficial influence later produced county Floras or otherwise
rose to prominence as field botanists, and he was tirelessly patient in
answering their queries or determining the specimens they sent him in
subsequent years. In effect, during his many years as Professor-in-waiting,
he built up his own 'shadow' research school, though one at a distance for the
most part and made up entirely of amateurs.
Travel and research
Babington' s influence on undergraduates was exerted especially through
the Ray Club, of which he served as Honorary Secretary for the remarkable
span of 55 years, its weekly meetings coming to fill the role previously played
by Henslow's parties. His more particular proteges, whom he came to know
primarily through that means, sometimes became his companions on the tours
of exploration he made each year, all summer long, to virtually every part
of these islands. That last word is used with reason, for it was his fieldwork
in the Channel Islands, in 1837 and 1838, that first brought him deserved
renown. David McClintock (1975, p. 27), who was to follow in his footsteps
over a century later, has marvelled at "how much he managed to see and
record and describe and collect . . . in the seven main islands of the
Archipelago ... in a total of only 18 weeks". Moreover, the book which
resulted (Babington, 1839), the second of the three British local Floras he
was to write, was produced "remarkably quickly. He left the Islands on 8
August 1838, and was immediately actively botanising as far north as
Northumberland, and writing his Manual of Botany at the same time"; yet his
Primitiae Florae Samicae (as he unappetisingly chose to call it) appeared as
early as the following June. Before his visits the Channel Islands had been
little known to mainland botanists and his work at last opened eyes to their
rich floristic potential.
Much as one suspects that he would have preferred to repeat that
exhilarating experience and investigate other promising areas with comparable
intensiveness, Babington evidently felt under an obligation to make his focus
broadly national, leaving the compilation of local Floras to those who were
more anchored, many of them his own disciples. To that rule he was to make
just one, very special exception - his Flora of Cambridgeshire (Babington,
1860), the summation of his work over many years in the county he had
come to make very much his own. Pleasingly timed to coincide with the
bicentenary of Ray's Cambridge Catalogue (Ray, 1660), this small octavo
volume followed the practice, which Babington himself had been responsible
for making fashionable, of dividing the county into a series of botanical
districts and grouping the localised records under them. A more novel feature,
in which he anticipated Flora of Hampshire, by one of his ablest pupils,
Frederick Townsend (1884), was the inclusion of an appendix of notes on
some of the more difficult groups. The work as a whole greatly gained from
the wide attention he had paid to these as well as from his extensive
knowledge of the European flora more generally. Another appendix provided
"a complete list of the [130) plants which have been recently found growing in
Wicken Fen", which it is instructive to compare with a modem list.
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The taxonomy of the higher plants of the British Isles had lapsed into a
shameful insularity by the time Babington appeared on the scene. This was
largely the result of their prolonged cultural isolation from the rest of
Europe during the Napoleonic Wars. Partly through the difficulty, if not
impossibility, for so many years of crossing the Channel and studying
Continental plants at first hand, partly through the interruption to the inflow
of Continental specimens and books, and partly owing to the conservative
influence of J.E. Smith, British botany had failed to keep abreast of many
of the advances in European taxonomy. Numbers of our supposedly endemic
species had never had their identities checked against similar entities
described from neighbouring countries; equally, Continental botanists had
been busily describing new taxa which might or might not have been the same
as their seeming counterparts over here. There was a great deal of catching-up
to be done, and Babington alone had the taxonomic ability, the willingness
and, not least, the freedom from other commitments to lead the way in
carrying out that overdue undertaking; this was to be much the most important
of his contributions to contemporary knowledge.
At the same time there was a pressing need for a new, concise, scholarly
handbook which incorporated the results of this continuing task of bringing
British usage into line with that in France, Scandinavia and, above all,
Germany. Babington's Manual of British Botany (Babington, 1843), nine
years in preparation, not only had all these assets but was also convenient for
field use by being made small enough to slip into a pocket. Regularly revised
in successive editions, of which eight appeared in Babington's lifetime and
two more after his death, it is credibly held to have revolutionised British field
botany. Such was the intense excitement with which his great friend
W.W. Newbould received his copy of one of those earlier editions that he sat
down there and then and studied it from cover to cover till four o'clock in the
morning (Anon., 1886). While that response was no doubt an extreme one, it
well illustrates what a key part Babington's Manual played among.the
cognoscenti of British field botany almost throughout the Victorian era.
Brambles
Sooner or later Babington had to decide whether to tackle what were then
seen as the two chief problem groups among British flowering plants - the
brambles and the hawkweeds. These were turning out to be so exceptionally
diverse that to attempt to capture that diversity with the standard classificatory
categories required the description of more and more species and varieties
(and, in later years, further categories as well). The majority of botanists
jibbed at that, refusing to accept that what seemed to their eyes scarcely
distinguishable variants deserved to be ranked on a par with the Common
Daisy, say, or Chickweed. Opposition was especially fierce from those
wrestling with the almost overwhelming diversity of tropical floras, who
feared the collapse of taxonomy as a serviceable tool if more entities were
given scientific recognition than could be encompassed by the human brain.
The battle between the so-called 'splitters' and 'Jumpers' was to rage for the
best part of a century and always inconclusively, for neither side had the
necessary understanding of the unusual breeding systems which cause certain
groups to consist of a multitude of distinguishable minor entities, an
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understanding that would come only from advances in other branches of
botanical science.
Babington began collecting both hawkweeds and brambles, as his
correspondence reveals (Babington, 1897, pp. 113- 116), but he soon decided
to concentrate on the latter. More people had had a go at them already, so
they presented a more obvious challenge to someone who relished the role of
grand tidier-up. Two British botanists in particular appeared to be making
some headway with the group and had begun describing new entities which
Babington would need to take account of in preparing his Manual. One of
these was Andrew Bloxam, a Leicestershire vicar, and the other Edwin Lees, a
printer-turned-journalist in Worcester who was combing the nearby Malvern
Hills. Unlike the Cambridge region, those are both areas in which brambles
exist in considerable diversity and the two botanists had found it possible to
discriminate the more widespread of their local entities, greatly aided by the
fact that they lived among them and so could become fully familiar with them
by seeing them regularly on their walks. Unlike them, Babington had the ill
luck to inhabit an area where the soil is mostly clay or chalk, which most
kinds of brambles cannot tolerate. Although he did try to make up for that
disadvantage by growing many of the entities in the University Botanic
Garden (Babington, 1897, p. 319), that was not enough. Apart from the
fact that they would not have exhibited there the range of variation to be
encountered in the wild, he was normally away from Cambridge during their
flowering period.
That was not the only serious handicap that Babington laboured under. He
also became convinced that the different kinds of brambles vary too much in
their floral characters for these to serve as a reliable basis for classification.
That was convenient for him, as those characters are lost in dried material
and he therefore felt justified in working largely with herbarium material. We
now know that that was a fatal mistake. In disregarding the flowers, which
are the equivalent in a bramble of the features which make up a person's face,
enabling anyone once familiar with any one kind to recognise it at a glance,
Babington was left with no alternative but to depend mainly on the characters
presented by the stem and the leaves. There are plenty enough of these, but to
go on them alone is to be in the position of a forensic pathologist asked to
identify a series of headless corpses.
Worst of all, in common with all of his contemporaries, Babington was not
mentally disposed to accept that a group of clearly closely related plants (or
animals for that matter) could consist of more than a strictly limited number of
classifiable entities. That generation began studying brambles, we have to
remember, during the era when virtually everyone still subscribed to the idea
that species were the handiwork of the Divine Artificer and fixed for all time.
People believed also that hybrids rarely occurred in nature and that, when they
did, they betrayed themselves by their inevitable sterility. If that generation
had realised quite how many different kinds of brambles there really are in
Europe - several thousand, on any reckoning - it would have had to accept
that the Creator had apparently had a brainstorm and temporarily lost control.
As that was beyond conception, it had to be assumed that the number of kinds
involved was not as great "as all that" and that it could only be intellectual
failing on the part of classifiers if that presumed strict limit on the size of the
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group was not being accurately reflected in the quantity of taxa described.
Babington, as we have seen, was particularly devout: unlike Watson, one of
nature's rebels and an early and ardent convert to Darwin 's theory of
evolution, it was not in his character to question received beliefs. As late as
1887, near the end of his life, we find him confessing to a fellow field
botanist, F.J. Hanbury, a Quaker: "I have but little belief in evolution or
hybridization, but time will shew." (Babington, 1897, p. 414).
Not surprisingly, therefore, Babington imprisoned himself within far too
restrictive a classificatory framework. In the words of a later expert on the
group, the Revd Augustine Ley, the study of British brambles during the
period in which Babington dominated it "resembled the attempt to force 150
apples into a basket designed to contain 40: as fast as one was forced in
another jumped out." (Ley, 1904). The number of entities given taxonomic
recognition, even including those admitted in the subordinate category of
varieties, was impossibly too small to be reconciled with the actual situation in
nature. Only when that straitjacket was loosened shortly after Babington's
death, chiefly thanks to the work of the Revd William Moyle Rogers as far as
Britain was concerned, was the study of the group at last placed on the broader
foundations on which it has since been much more successfully built.
Babington' s firs t book-length monograph on the brambles appeared when
he was on the threshold of 40 (Babington, 1846), his second just after he had
turned 60 (Babington, 1869), and he had largely written a third at the time
of his death in 1895. In all he spent half a century grappling with their
complexity, devoting to them much of his intellectual energy during most
of his working life. Fortunately, the work he had accomplished in other
directions had made his reputation and the buffers he had run into with Rubus
did not detract from it. In 1851 he had been elected to Fellowship of the
Royal Society, in 1853 and again in 1861 to the Presidency of the relevant
section of the British Association, and in 1861 also, at long, long last, to the
Cambridge Chair. He rounded things off with a late marriage, five years after
that, to a lady who shared his lasting commitment to Evangelical mission work.
Final years
Babington's final years were, alas, to be sad ones. By the time he had
attained the Chair, the ground was shifting beneath him: academic botany
had swung right away from its once total preoccupation with description and
had turned to new aspects of the subject with which he felt no affinity
intellectually. His departmental colleagues (for there were some by then)
despised him as contemptibly 'old hat' and resented the space and resources
devoted to the herbarium and its library instead of to a badly-wanted
laboratory (Bower, 1938, p. 102). Failing health then intervened and forced
him to start reducing his activities. Then his wife fell down the stairs and
could barely walk for five years afterwards. Finally, he himself had an acute
attack of pneumonia succeeded by a rheumatic condition which confined him
permanently to a wheelchair. That ended his research and visits to his beloved
herbarium. A deputy, in the person of Francis Darwin, had to be appointed, to
whom Babington made over half of his professorial stipend; but in accordance
with the custom of the day his tenure of the Chair terminated only with his
death.
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That occurred four years later, in July 1895, by which time he was just
three years short of 90. By then he had been for some time the University's
oldest resident member, and it was to the University that he left, as everyone
must surely have long expected, his extensive library of books relating to
systematic botany, his voluminous botanical correspondence and, of course,
the multitudinous specimens collected by him over the years or acquired from
many others. The prize core of these last, for that small handful of us who
follow today in those more especial footsteps of his, are the sheets upon
sheets of brambles, so darkened with age by now as to put one in mind of the
pages of 'penny blacks' treasured by philatelists. Numerous taxa with "Bab."
following their names stand in addition as a greener memorial; but, if he were
with us today, nothing surely would please him more than to know that his
batological descendants regularly murmur to one another "Rubus babingtonit'
and, more rarely, "Rubus babingtonianus"- two names which have magically
survived successive purges and continue legitimately in currency.
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Distribution of birds across different habitats
at Castor Hanglands National Nature Reserve
Susan Gough
British Trust for Ornithology, The Nunnery, T hetford, Norfolk, IP24 2PU

Introduction
Many areas of semi-natural habitat in lowland England are mosaics of
grassland, scrub and woodland. These places can support rich communities of
birds in both summer and winter and yet there have been few attempts to
describe how birds use such mosaics of vegetation. In this paper I present the
results of a short-term study of bird distribution across the main habitats at
Castor Hanglands NNR. The emphasis is on comparing the species-richness
and overall density of birds in the grassland, scrub and woodland habitats,
both in summer and in winter.
Site description
Castor Hanglands NNR (TF 1101) lies to the north-west of Peterborough
and covers an area of approximately 100 hectares. The study area (60 ha)
consisted of a block of grazing land, graduating from dry chalk grassland to
wetter, neutral areas with surrounding scrub and deciduous woodland,
predominantly Ash Fraxinus excelsior. The woodland on the eastern side of
the study area had been coppiced but had reached canopy closure and
consequently there was very little ground vegetation. Other patches of
woodland were more mature but quite open, so allowing greater quantities of
shrubs and ground vegetation to flourish.
Although botanically di verse, the scrub in the study area is dominated by
Blackthorn Prunus spinosa and Hawthorn Crataegus monogyna. Blackthorn
forms a thick edge to all the woodland patches and is favoured by the nationally
scarce Black Hairstreak butterfly Strymonidia pruni. Hawthorn tends to occur
in smaller patches within the grazing land or as scattered small bushes
throughout the grass. On the west side of the study area there are experimental
areas established by the Institute of Terrestrial Ecology (ITE) over a period
of 20 years to monitor scrub regeneration. At the time of fieldwork these
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Figure 1: Sketch-map of the survey site at Castor Hanglands National Nature Reserve,
showing the location of Transects 1-7 and the distribution of four habitat types within
50 metres of each transect
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50 m x 50 m plots consisted of a rich patchwork of very dense scrub and more
open areas of rank grass with a few scattered brambles (Rubus taxa) and small
shrubs.
Methods
For the purposes of this study the habitats encountered at Castor Hanglands
NNR were classified into four types:
Woodland: All the woodland in the study area was deciduous, with a few
scattered conifers. Some of it consisted entirely of old coppice with very little
ground vegetation; the other patches resembled high forest, with some shrubs
and brambles.
Scrub: All the areas classified as scrub were dense in structure, although the
individual patches themselves could be quite small.
Rank: This describes the long rank grass, ungrazed by domestic animals,
that had developed in those of the ITE experimental blocks that were not
fenced against deer, which preferencially graze saplings and softer grasses,
preventing shrubs and herbaceous plants from colonising. There were some
tiny Hawthorns and Dogwood Comus sanguinea present as well as brambles.
Grass: Grazing land in the centre of the study area, which during fieldwork
was kept short by sheep.

Field methods
During early and late May and early June, three visits were made to the
study area and a territory mapping survey was carried out with the use of
standard methodology (Bibby et al., 1992). The area was covered by walking
to within 50 metres of all points, and any birds encountered, by either sight or
sound, were recorded on large-scale maps. The whole area was covered early
in the morning when bird song acti vi ty is at its highest. Three visits were
insufficient to assess numbers of territories, but registrations (i.e. individual
records) were used to relate birds to habitats.
.
Winter visits were undertaken along seven transects (Figure 1), which were
located to cover the widest variety of habitat types, yet allowing enough time
to make two visits during the shorter daylight hours. All birds encountered
within 50 m of either side of the transect were recorded. Visits were
undertaken once a month between November 1997 and March 1998, and all
were carried out during the middle part of the day when most birds would be
foraging. In December 1997 and January 1998 an additional visit was made
on the same day but in the late afternoon, to record birds moving into their
roosting habitats. Evening survey methods were identical to daytime ones and
transects were covered in the same order as in the earlier visit on the same
day. None of the visits was made during bad weather. Transects were
covered in a different sequence on each month's visit to help negate the
effects of temporal differences in bird activity during each visit.
Data extraction
The method of recording birds was the same for both seasons, but only part
of the study area, the transects, was covered in the winter. As the same
transect routes had been walked during the summer fieldwork, counts of
individuals within 50 m of the transect routes were used for both sets of
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analyses. The summer totals were calculated by overlaying an acetate sheet
marked with the routes and habitat patches on the visit maps and counting the
number of registrations that occurred within 50 m of each transect.
Analytical methods
In all analyses the visits were split into summer, all winter, winter daytime
and winter evening. Because evening visits were made only in December
and January, comparable daytime values were calculated by using only the
daytime visits made in the same two months.
Areas of each of the four habitat types within the transects were measured
and, because the areas of all four habitats, excluding Transect 1 which was
purely woodland, were so similar (c. 5 ha: range 4.78-5.20 ha), broad-scale
patterns of bird species-richness and distribution across habitats were
investigated, based on absolute numbers of birds. Simpson's Diversity Index
(formula in Begon et al., 1990) was calculated for the habitats in each transect
to give an idea of habitat diversity.
Densities (individuals per 10 ha) of all species were compared separately
for individual visits, habitat types and transects. For this the winter bird data
were split down even more and the results are presented for each daytime or
evening visit.
In the breeding season bird distributions are expected to be more stable,
owing to territoriality, than in the winter, and this is supported by the data
collected at Castor Hanglands. There were no significant differences in the
numbers of birds recorded between the summer visits; in winter, however, the
number of individuals recorded between daytime visits (X2 = 12.21, P < 0.01 ,
2 df) and between evening visits (X2 = 13.09, P < 0.01, 2 df) was highly
statistically different. Thus for analytical purposes maximum counts for
summer could be used but each winter visit had to be analysed separately.
Results
Of the 65 species encountered during fieldwork, 18 are not included in the
analyses because they were recorded in flight only or outside the transect
boundaries. Of the remaining 47 species, 12 were recorded only in summer
and likewise 12 were recorded only in winter. The remaining 23 species were
recorded in both seasons (see Table 1).
Migrants accounted for 31% of all species recorded in the summer, but
their distribution was not even across the habitats: 29% of species recorded in
woodland were migrants, but in scrub the migrants comprised 43% of all
species recorded there.
Species-richness was calculated for Transects 2-7 across the year (Figure
2a). Transect 1 is removed to make the areas of each habitat comparable. In
both cases woodland and scrub contained many more species than rank or
grass. Woodland and scrub are obviously the most species-rich habitats
throughout the year at Castor Hanglands, but in the winter many more species
are found in the woodland than in the scrub during the day, with scrub
becoming more species-rich in the evening (Figure 2b).
During the summer visits seven species reached densities of more than five
individuals per 10 ha in any of the four habitats, and in each case the habitat
was scrub. Willow Warbler Phylloscopus trochilus was the only migrant
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Figure 2: Bird species-richness recorded in Transects 2-7 for each of four habitat types
a) All summer and all winter visits
b) Winter daytime and evening visits (December and January only)
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Figure 3: Scatterplots of bird density against Simpson's Diversity Index (D) for
Transects 1-7. Increasing values of D represent increasing habitat diversity. Numbers
on the graph are the transect numbers.
a) All summer visits, December daytime and evening visits
b) January daytime and evening visits
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Table 1: List of bird species included in the analysis
species encountered only during summer visits
t species encountered only during winter visits

*

Mallard Anas platyrhynchos t
Pheasant Phasianus colchicus
Woodcock Scolopax rusticola
Wood Pigeon Columba palumbus
TurtleDove Streptopelia tunur*
Tawny Owl Strix aluco *
Green Woodpecker Picus viridis t
Great Spotted Woodpecker Dendrocopos major
Lesser Spotted Woodpecker D. minor*
Jay Garrulus glandarius
Magpie Pica pica
Jackdaw Corvus monedula t
Crow Corvus corone
Wren Troglodytes troglodytes
Dunnock Prunella modularis t
Grasshopper Warbler Locusrella naevia *
Garden Warbler Sylvia borin *
Blackcap S. atricapilla *
Whitethroat S. communis *
Lesser Whitethroat S. curruca *
Willow Warbler Phylloscopus trochilus *
Chiffchaff P. collybita *
Goldcrest Regulus regulus
Spotted Flycatcher Muscicapa striata*

Robin Erithracus rubecula
Nightingale Lusciniamegarhynchos *
Blackbird Turdus merula
Redwing T. iliacus t
Song Thrush T. philomelos
Mistle Thrush T. viscivorus
Fieldfare T. pilaris t
Marsh Tit Parus palustris
BlueTit P. caerulea
Great Tit P. major
Coal Tit P. ater t
Long-tailed Tit Aegithalos caudatus
Nuthatch Sitta europaea
Treecreeper Certhia familiaris
Tree Sparrow Passer montanus t
Chaffinch Fringilla coelebs
Brambling F. montifringilla t
Bullfinch Pyrrhula pyrrhula t
Greenfinch Carduelis chloris
Siskin C. spinus t
Lesser Redpoll C. jlammea t
Reed Bunting Emberiza schoeniclus
Yellowhammer E. citrinella

species reaching these densities. Fourteen species reached this same arbitrary
level of abundance (based on data combined from all visits) in at least one
habitat in winter. There was also noticeable diurnal variation in bird densities
in winter: during the day 50% (n = 6 species) of species reaching high
densities did so in woodland, but in the evening this changed to 67% (n =9) in
scrub and only 25% (n =3) in woodland.
Total densities of birds (per 10 ha) on each transect are presented as a
scatterplot against Simpson's Diversity Index (D), a function of habitat
diversity (Figure 3), Figure 3a shows values for summer visits and the two
visits in December. January values (Figure 3b) are shown separately because
of the very high densities of birds recorded on Transect 2 in the evening. In
summer the density of birds increased with increasing habitat diversity until a
threshold was reached, at which densities began to decline. This pattern is
repeated in the winter evening visits, but during the day densities were highest
in the least diverse habitats, that is in transects almost entirely dominated by
woodland.
Woodland and scrub contained the highest densities of birds (Figure 4) as
well as the highest species-diversity. Scrub appears to hold particularly high
densities, but when the winter visits are split between daytime and evening the
effect is even more striking, with woodland holding the highest densities
during the day but dropping in the evening and the scrub gaining an extremely
high density of birds in the evening.
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Figure 4: Densities of birds in each of four habitat types for all summer visits, for all
winter visits and for daytime and evening visits in winter (December and January only)

Discussion
Results of this study show that woodland and scrub are very important
habitats for birds at Castor Hanglands NNR, in terms both of species-richness
and of densities of individuals. Perhaps surprisingly, scrub may be more
important for birds than woodland on this reserve, although there is a diurnal
variation in habitat use during the winter.
During the summer the density of individuals and the number of species
were both highest in the scrub, and a large proportion of these were summer
migrants such as warblers, Nightingales Luscinia megarhynchos and Turtle
Doves Streptopelia turtur. In contrast, many of the birds encountered in the
woodland were residents, usually early-nesting species and, in the case of the
tits (Paridae) and some others, dependent on holes for nest-sites. There is
some evidence (O'Connor, 1985) that woodland is the optimal habitat for
many birds and the early-nesting resident species will already be defending
prime sites for breeding before the summer migrants arrive, 'forcing' many of
these out into suboptimal habitats (i.e. the scrub) to breed. However, it is also
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possible that the migrants are not really at a disadvantage but that they have
evolved to exploit a transient habitat type, which scrub would be in a 'natural'
unmanaged situation (Begon et at., 1990). In support of this hypothesis,
migrants show many characteristics of so-called r-selected species -i.e. those
living in a transient habitat and producing several large broods of offspring.
Conversely, many residents show life history characteristics of K-selected
species - i.e. those living in a seasonally predictable habitat and producing
fewer offspring each summer. O'Connor (1990) also suggests that the most
abundant resident species are the ones that display high adult survival,
particularly through the winter, but that the most abundant migrants are the
ones that lay most eggs in a season.
In the winter (all visits) the relative importance of both woodland and scrub
appeared to increase, but, because the total number of species recorded in
winter was identical to the summer visits, this difference must be caused by
birds being more catholic in their use of habitats and therefore being detected
in a wider range of habitats. Bilcke (1984) also found that eight out of
11 species of passerine studied showed a significant shift in both type and
number of habitats used over seasons. When time of day is taken into account
for winter visits, an even stronger pattern emerges, with birds apparently
feeding during the day in woodland and to a smaller extent in open grass and
then moving out of the woods and into the scrub in the evening.
The results of this study suggest that, while the scrub can hold very high
numbers of birds at roost in the winter, many of these birds are moving out
into the surrounding habitats to feed during the day, possibly owing to low
resource levels in the scrub or possibly because of feeding interference
competition (Sutherland, 1996). In early winter scrub can be a prolific source
of food, such as berries, much greater than in an equivalent area of mature
woodland, where berries are generally only present in quantity at edges
(Fuller, 1995). This food supply is frequently stripped by roving flocks of
birds early in the season and it is possible that for much of the winter the feod
availability in the scrub patches is actually quite low. The dense structure of
the scrub in the study area, however, provides a safe place for birds to roost
away from the attentions of avian predators, which were encountered
frequently during fieldwork. Indeed, most of the birds coming into roost were
settling in the small, very dense scrub patches on Transect 2. Some species,
such as the winter thrushes, were not recorded in the study area during the
daytime visits and therefore must be moving quite substantial distances out of
the reserve and onto neighbouring farmland to feed.
Many bird species, such as tits, are insectivorous, even during the winter
(Snow & Perrins, 1998), and I suggest that very small patches of scrub,
which are exposed to the worst of the weather in winter, will have very low
densities of invertebrates. Conversely, this exposure in summer will lead to
high temperatures and levels of sunlight and may result in a much higher
density of invertebrates, so providing a rich food source for the birds that set
up breeding territories in the scrub.
The Simpson's Diversity Index calculated for the habitats within each
transect suggests that during both the summer and the winter evenings bird
densities increase with habitat diversity to a threshold at which densities start
to decrease again, possibly because a point is reached where the individual

19

habitat patches are so small that they become unsuitable as feeding or
roosting sites. During the day in winter, however, densities generally fall with
increasing habitat diversity. It is noticeable that the two transects with the
lowest diversity index are both predominantly woodland. What this index
fails to show is the arrangement of the habitats within the transect - for
instance, whether the habitats are arranged in one or two large blocks or
whether there are many scattered little patches - in other words a measure of
habitat mosaic. Likewise this measure does not take into account the fact that
some habitat types are more attractive to birds than others. Habitat type had a
strong influence on the number of birds in a transect, but a transect with a high
diversity index but a range of habitats less attractive to birds will still have a
much lower density of birds than a transect with a lower habitat diversity but
large amounts of ' desirable' habitat.
Several biases are possible in this study, across both habitats and time,
perhaps the most obvious being the differing detectability across the different
habitats. Theoretically birds should be at their least detectable in the scrub
owing to its dense structure; but large numbers of birds were recorded here,
and so, potentially, scrub could be even more important for birds than this
study suggests. Another possible source of bias could be due to birds being
more or less detectable across seasons with changing behaviour; most birds,
for instance, do not sing in winter. Many birds were located initially by
vocalisations and, although song is important in the breeding season, birds
are also very vocal in the winter, making contact calls or defending a feeding
territory. Perhaps surprisingly, 11 species were recorded singing during
winter visits, Robin Erithracus rubecula, Marsh Tit Parus palustris and
Bullfinch Pyrrhula pyrrhula being most frequently encountered. Although
the type of vocalisation may change, most species are vocal all the year.
Changes in the habitat structure, especially leaf-fall in winter, are a final
potential source of bias, but at Castor Hanglands this effect appears minimal:
the woodland is open enough during the summer not seriously to hinder bird
recording and conversely the scrub patches are so dense in structure that
leaf-fall makes little difference to the visibility through the vegetation.
In conclusion, this study has shown that scrub is a very important habitat
for birds in both summer and winter at this site. Unfortunately, scrub is often
seen as the 'poor relative' among habitats or even as a threat to other
more sensitive habitats (Gough & Fuller, 1998). Much reserve management
in the past has centred on controlling or even removing scrub, but now
conservationists are beginning to recognise its potential and on many sites,
including Castor Hanglands NNR, scrub is being actively managed to ensure a
mosaic of habitat types and scrub developmental stages.
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Vision Park Pool, Histon, and its remarkable phytoplankton

J. Hilary Belcher & Erica M.F. Swale
The smaller fauna, and especially the flora, of ponds have to arrive by
chance across an alien environment. Possibly owing to this, such isolated
water bodies tend to be very varied, the majority being rather poor and limited
in species, while others, possibly with more favourable conditions, are
extremely rich and a wide variety of algae and protozoa may be encountered,
some unusual or rare. Such is the case with the pool described below.
·
Vision Park, a complex of office buildings, was built on the site of the old
Chivers Jam Factory at Riston near Cambridge, which was largely demolished
in the 1980s. In the centre is a landscaped area of trees, grass and shrubs
surrounding an ornamental pool (TL 440627).
The landscape architect of the site, Mr Roger Perrin, has kindly furnished
us with the following details. Construction of the pool was begun in 1987,
and it is lined with a heat-welded plastic liner. The total area is about 900
square metres and the bottom slopes gradually from the edge to a maximum
depth of about 2 m. A fountain and a small weir recycling the water keep the
water continuously aerated. The shore is bordered mostly with lawns and
shrubs, but adjacent to Nadia's small cafe is a concrete quay-like stretch, a
useful place from which to take samples. There is also an elegant marble
sculpture by Helaine Blumenfeld of Grantchester.
Mallard ducks are sometimes seen on the water, but never more than three
or four. Soon after the pool was filled Roger Perrin introduced a number of
small Koi Carp (Cyprinus carpio colour variants). In May this year (1999) we
observed a large number of these, of varying colours and sizes, up to 60 em in
length, and many small ones which were dark in colour. Children sometimes
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feed them at weekends. We also saw a Painted Terrapin Chrysemis picta,
about 25 em long, swimming gently among the carp and nibbling at water-lily
leaves. We were told by a visitor that there were several in the pool.
Other animal species seem to be scarce. Our plankton net has failed to
catch any Cladocera, and Crustacea are represented only by a few small
Cyclops spp. Rotifers are quite common at times, particularly Anuraeopsis
fissa (Gosse), Keratella cochlearis (Gosse) and Mytilina sp.
Water samples for identifying algae have been collectec;i with a jug and line
at irregular intervals since 1992 and concentrated by sedimentation and
centrifuging. Continuous aeration and agitation, coupled with few crustacean
predators, seem to have enabled a wide variety and number of algae to
flourish, including some uncommon species, rendering the water permanently
green and turbid. A list of those encountered is given below, and since few of
these are illustrated in modem publications in English we show a wide
selection of them, with emphasis on the less common species. All those
illustrated occur in the pool, and most of our drawings depict individuals from
it, but a minority are of cells collected elsewhere, mostly around Cambridge.
Freshwater algae are a neglected field of study. Specialists in this country
are few, and there is no exhaustive checklist except for diatoms, nor any
distribution maps, nor data to prepare them from. However, as the figures
show, they can afford a fascinating and rewarding area of study for anyone
with a good microscope (comparable in price to a good camera or the best
binoculars). The most obvious drawback is that most of the identification
manuals are in German, with some even in Polish or Ukrainian. The advent of
the British freshwater algal flora now in preparation (to be published by
Cambridge University Press), in which most of our drawings will reappear,
should go a long way towards correcting this, and we hope that it will
stimulate a wider interest in this complex but important and fascinating group.
Anyone attracted by it should also consult a splendid and inspiring book by
Canter-Lund and Lund (1995), full of wonderful photographs.
List of species recorded
Names and authorities are in accordance with the provisional checklist of Whitton et al. ( 1998).
Chlorophyta, Volvocales (for descriptions see Huber-Pestalozzi, 1961)
Carteria globosa Korshikov (Figure lB)
Chlamydomonas cingulata Pascher (figure in Belcher & Swale, 1979)
Chlamydomonas spp.
Pandorina morum (O.F. Milll.) Bory
Sphaerellopsis fluviatilis Stein (Figure lA)
Chlorophyta, Chlorococcales (for descriptions see Komarek & Fott, 1983)
[Ankistrodesmus angustus: see Monoraphidium contortum)
[Ankistrodesmus arcuatus: see Mo1wraphidium arcuatum)
Ankistrodesmus falcatus (Corda) Ralfs (figure in Belcher & Swale, 1979)
Botryococcus braunii Klitz.
Coelastrum microporum Nageli (Figure IF)
C. pseudomicroporum Korshikov (Figure 1G)
C. reticulatum (Dang.) Senn (Figure II)
C. sphaericum Nageli (Figure I H)
Dictyosphaerium ehrenbergianum Nageli (Figure 11)
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Figure 1 (all x 1500 except E (x 750))
A: Sphaerellopsis fluviatilis B: Carteria globosa C: Monoraphidium irregulare
D: Monoraphidium contortum E: Monoraphidium arcuatum F: Coelastrum microporum
G: Coelastrum pseudomicroporum H: Coelastrum sphaericum 1: Coelastrum reticulatum
J: Dictyosphaerium ehrenbergianum K: Elakatothrix gelatinosa L: Monoraphidium
griffuhii M: Schroederia setigera N: Golenkinia radiata
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Dicryosplwerium pulchellum H. C. Wood (figure in Belcher & Swale, 1979)
Golenkinia radiata (Chodat) Wille (Figure 1N)
Golenkiniopsis parvula (Voronichin) Korshilcov (figure in Belcher & Swale, 1979)
Kirchneriella contorta (Schmidle) Bohlin
K. irregularis (G.M. Sm.) Korshikov
K. lunaris (Kirchner) Mobius (Figure 2A)
K. obesa (W. West) Schmidle (Figure 2B)
Lagerlzeimia ciliata (Lagerh.) Chodat (figure in Belcher & Swale, 1979)
L. wratislaviensis SchrOder (Figures 2C, D)
Micractinium pusi/lum Fresenius,large colonies (figure in Belcher & Swale, 1979)
Monoraphidium arcuatum (Korshikov) Hindak (Figure 1E)
M. contortum (Thur.) Komarkova-Legnerova (Figure JD)
M. griffitlzii (Berk.) Komarkova-Legnerova (Figure IL)
M. irregulare (G.M. Smith) Komarkova-Legnerova (Figure 1C)
Oocystis marssonii Lemmerm.
0. parva W. & G.S. West
Pediastrum boryanum (Turpin) Menegh (figure in Belcher & Swale, 1979)
P. boryanum var. longicomutum Reinsch (Figure 2F)
P. duplex Meyen (figure in Belcher & Swale, 1979)
P. duplex var. gracillimum W. & G.S. West (Figure 2E)
P. tetras (Ehrenb.) Ralfs (figure in Belcher & Swale, 1979)
Scenedesmus acuminatus (Lagerh.) Chodat (S. acuminatus forma tortuosus (Skuja)
Korshikov) (Figure 3A)
S. acutus Meyen (Figure 3B)
A form possibly of S. acutus but generally known as S. antermatus Breb. (Figure 3C)
S. armatus (Chodat) Chodat (Figure 3 E)
S. communis Hegewald (S. quadricauda (Turp.) Breb.) (Figure 30)
S. costatogranulatus Skuja
S.falcatus Chodat (S. acuminatus auct., nonS. acuminatus (Lagerh.) Chodat) (Figure 31)
S. jlavescens Chodat (Figure 4C)
S. grahneisii (Heynig) Fott (Figure 4A)
S. intermedius Chodat var. bicaudatus Hortob. (Figure 48)
S. magnus Meyen (Figure 3H)
S. obliquus (Turpin) KUtz. (Figure 3F)
S. opoliensis P. Richter var. opoliensis (Figure 4D)
S. opoliensis var. bicaudatus Hortob.
S. opoliensis var. mononieiiSis Chodat (Figure 4E)
S. planktonicus (Chodat) Fott (Figure 3D)
[S. quadricauda: seeS. communis]
S. subspicatus Chodat
Sclzroederia setigera (SchrOder) Lemmerm. (Figure IM)
Siderocelis ornata (Fott) Fott
Sphaerocystis planktonica (Korshikov) Bourrelly (Figure 2K)
Tetraedron caudatum (Corda) Hansg. (Figure 21)
T. incus (Teiling) G.M. Sm.
T. minimum (A. Braun) Hansg. (Figure 21)
T. triangulare Korshikov (Figure 2H)
Tetrastrum glabrum (Roll) Ahlstrom & Tiffany (Figure 20)
T. staurogeniaeforme (Schroder) Lemmerm. (Figure 2N)
Troclriscia prescottii Sieminska (Figure 2L)
Chlorophyta, Klebsormidiales
Elakatothrix gelatinosa Wille (Figure 1K)
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Figure 2 (all x 1500 except E, L (x 750))
A: Kirchneriella lunaris B: Kirchneriel/a obesa C, D: Lagerheimia wratislaviensis
D: the unusual 5-spined variant E: Pediastrum duplex var. gracil/imum F: Pediastrum
boryanum var. /ongicornutum
G: Tetraiidron incus H: Tetraiidron triangulare
I: Tetraifdron caudatum J: Tetraifdron minimum K: Sphaerocystis planktonica
L: Trochiscia prescottii M: Nephrodiella lunaris N: Tetrastrum staurogeniaeforme
0: Tetrastrum glabrum
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Koliella /ongiseta (Vischer) Hindak
Conjugatophyta (Desmids)
Staurastrum crenulatum (Nageli) Delponte
S. tetracerum (KUtz.) Ralfs
Xanthophyta
Nephrodiel/a /unaris Pascher (Figure 2M)
Chrysophyta
Dinobryon sertularia Ehrenb.
Kephyrion sp.
Ochromonas sp.
Colourless flagellates
Bicoeca planctonica Kiss.
Bacillariophyta (Diatoms) (for figures see Hartley eta/., 1996)
Achnanthes conspicua Mayer
A. minutissimum Klitz.
Amphora pediculus (Klitz.) Grunow
Cocconeis pediculus Ehrenb.
C. placentula Ehrenb.
Cyclotella meneghiniana Klitz.
C. pseudostelligera Hust.
Encyonema minutum (Hilse) D.G. Mann
E. prostratum (Berk.) Klitz.
Fragilaria capucina Desm.
F. vaucheriae (Klitz.) Petersen
Gomphonema lagerheimii A. Cleve
G. parvulum (KUtz.) Kiitz.
G. truncatum Ehrenb.
Nitzschia acicularioides Hust.
N. acicu/aris (Klitz.) W. Sm.
N. amphibia Grunow
N. draveillensis Coste & Ricard
N. gracilis Hantzsch
N. palea (Klitz) W. Sm.
N. subacicularis Hust.
N. umbonata (Ehrenb.) Lange-Bert.
Pinnularia viridis (Nitzsch) Ehrenb.
Staurosira construens (Ehrenb.) D.M. Williams & Round
Staurosirella pinna/a (Ehrenb.) D.M. Williams & Round
Stephanodiscus parvus Stoemer
Synedra acus KUtz. & Hal<.
S. berolinensis Lemrn. (Figures 4G, H,l)
Cryptophyta
Cryptomonas pyrenoidifera Geitler
Cryptomonas sp.
Rhodomonas lacustris Pascher & Ruttner var. nannoplanktica Skuja
Haptophyta
Chrysochromu/ina parva Lackey
Hymenomonas roseola Stein
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Figure 3 (all x 1500 except H (x 750))
A: Scenedesmus acuminatus B: Scenedesmus acutus C: Scenedesmus "antennatus"
D: Scenedesmus planktonicus E: Scenedesmus annatus F: Scenedesmus obliquus
G: Scenedesmus communis H: Scenedesmus magnus 1: Scenedesmusfalcatus
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Euglenophyta (for descriptions see Huber-Pestalozzi, 1955)
Astasia parva Pringsheim
Euglena acus Ehrenb.
E.viridis Ehren b.
Euglena spp.
Phacus aenigmaticus Drez. var. monochloron Pochm. (Figure 4F)
P. agilis Skuja
P. pseudonordstedtii Pochm.
P. pyrum (Ehrenb.) F. Stein
Trachelomonas hispida (Perty) F. Stein
T. oblonga Lemmerm.
T. planktonica Swirenko var. oblonga Drez.
T. volvocina Ehrenb.
Cyanophyta or Cyanobacteria (for descriptions see Huber-Pestalozzi, 1938)
Anabaena sp.
Aphanocapsa elachista W. & G.S. West var. planktonica G.M. Smith (Figure 4M)
A. grevillei (Hassal) Rabenh.
Chroococcus dispersus (Keissl.) Lemrnerm. (Figure 4P)
C. limneticus Lemmerm. (Figure 40)
C. minutus (KUtz.) Nligeli
Coelosphaerium kuetzingianum Nageli
Gomphosphaeria aponina Klitz. var. cordiformis Wille (Figure 4N)
Lyngbya circumcreta G.S.West (Figure 41, K)
L. limnetica Lemmerm. (Figure 4L)
Microcystis aeruginosa Klitz em. Elenkin
M.jlos-aquae (Wittr.) Kirchn.
M. stagnalis Lemmerm.
Oscillatoria agardhii Gamont var. isothrix Skuja
0. redekii Goor
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Figure 4 (all x 1500 except G, H, J (x 750))
A: Scenedesmus grahneisii B: Scenedesmus intermedius var. bicaudatus C: Scenedesmus
flavescens D: Scenedesmus opoliensis E: Scenedesmus opoliensis var. mononiensis
F: Phacus aenigmaticus var. monochloron G, H, 1: Synedra berolinensis G: living
colony H: colony incinerated on a cover slip 1: cleaned cell, in valve and girdle views
J, K: Lyngbya circumcreta filament (x 750 and x 1500) L: Lyngbya limnetica filament
M: Aphanocapsa elachista var. planktonica N: Gomphosphaera aponina var. cordiformis
0: Chroococcus limneticus P: Chroococcus dispersus (mucilage not visible)
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Robert Payne (1915-1998)
Sidney Robert Payne ('Robert' to all his friends), who was Secretary of the
then Cambridgeshire and Isle of Ely Naturalists' Trust from 1967 to 1976, died
on 29 October 1998. Robert was born on 4 November 1915, the only son of
Ernest Payne, a farmer, of Guilsborough, Northants. After a local education,
he went to study at the University College of North Wales, Bangor, where he
obtained a B.Sc. degree. During the Second World War he served in the Royal
Artillery and then entered the Commonwealth Forestry Bureau, in which he was
a Forestry Officer in the Gold Coast (now Ghana) from 1942 to 1945. He
contracted malaria during this tropical work and was subject to some ill-health
for the rest of his life. After the war he joined the Forestry Commission in
September 1946, working flrst in Lincolnshire and then in Cambridgeshire,
initially as a District Forest Officer and, after rapid promotion to Divisional
Officer on 1 July 1954, as Private Woodlands Officer over a wide area of East
Anglia including the Sandringham Estate. Several colleagues who worked with
him in the Forestry Commission speak very warmly of his general helpfulness
and consideration for all his staff.
A keen observer of nature from his childhood in the Northamptonshire
countryside, Robert developed a deep interest in fleld botany, which he
increasingly enjoyed in later years. He was also an enthusiastic bird-watcher.
He joined the infant Naturalists' Trust when he moved to Cambridge in the
1950s and served flrst as a Council member from 1961 to 1966 and then, on
retiring from the Forestry Commission, took up the paid part-time post of
General Secretary of the Trust in 1967. The nine years of his key Trust post
were crucial for the growth of tl1e young Trust movement, and Robert's
combination of courtesy, tact and quiet underplayed expert knowledge made
him an ideal administrator. To many founder-members of the Trust this period
seems in retrospect something of a 'golden age', when the organisation was still
small and rapidly expanding in terms of both nature reserves and membership.
After he retired from the Trust Secretaryship, Robert continued to serve on
the Council and also began a thorough botanical survey of Cambridgeshire and
the Isle of Ely, marking the land-use of each fleld and indicating areas of high
wildlife interest on a set of 1: 25,000 O.S. maps, which were used as a basis
for a Trust 'Phase 1' survey of the county by Peter Seccombe and Sarah
Douglas (see N. in C., No. 23 (1980): 40-42 and No. 26 (1983): 19-23).
Robert continued to make plant lists and to write a description of many parishes
throughout the 1980s and 1990s. His accounts of Com Parsley Petroselinum
segetum on the Cambridgeshire Penland, of Frogbit Hydrocharis morsus-ranae
at the Nene Washes and of Green-winged Orchid Orchis morio in 'old'
Cambridgeshire appeared in N. in C., Nos 28 (1986), 31 (1989) and 33
(1991). All Robert's plant records are preserved in the hands of Derek Wells,
joint B.S.B.I. Recorder for v.c. 29, who collaborated happily with him in his
last years. By far the largest number of post-1980 plant records for v.c . 29 are
attributable to Robert's enthusiasm and efficient documentation.
To end on a personal note, Robert was a particular friend to the Walters
family as a whole. We all remember with great affection 'Robert's picnics',
when he would supply a rich hamper of gourmet food and drink and we would
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all visit some delightful site where there was a pleasant sunny bank and a rich
flora. One in particular, at Dersingham Bog in early September, is an idyllic
dream. The sun was hot and Robert's vintage wines were unusually strong,
and we picked wild cranberries for home-made cranberry jelly in a delightful
somewhat alcoholic haze. A long siesta refreshed us before the return
journey home. Sometimes the picnics would be chez Robert in his Applecourt
flat, where he lived surrounded by 'pots' of collector's interest and, to us
ignoramuses, of enormous value. When we asked him if he was going abroad
(as he often took breaks in Spain or France), he would reply, "Yes: I must sell a
pot." We half believed him!
Robert was a quiet, courteous, almost secretive person. No one, I feel,
knew all the facets of his attractive personality. In an age when the media are
increasingly strident and determine who are 'successful people', it is refreshing
to pay tribute to a quiet, gifted man whose friendship meant so much to so
many people. Robert was unmarried. He had two sisters, Eleanor and Ruth,
both of whom were schoolteachers; Ruth survives him.
I am very grateful to Gigi Crompton, Martin Edgell and Eric Winterflood for
help in preparing this obituary.
Max Walters

Peter Prince (1948-1998)
We report with great sadness the death of Peter Prince in February last year
at the age of 49. Peter was a devoted ornithologist, both in his work at the
British Antarctic Survey, where he studied Antarctic birds, and in his spare
time, when he was very active in ringing and monitoring local birds for the
Cambridge Bird Club. Birds were his passion, whether tracking albatrosses as
they glided over the southern oceans or spending long hours of fieldwork in the
Cambridgeshire countryside.
·
Perhaps more than anyone else, he was responsible for highlighting· the
spectacular increase in range of the Hobby. After seeing these falcons while
ringing at Sand Martin colonies, he became fascinated by them, ending up
mapping their nests, territories and favoured feeding sites all around the county.
Readers will remember his article on Hobbies (co-authored with Roger Clarke)
in Nature in Cambridgeshire, No. 37 (1995): 3- 7.
Martin Walters

David Coombe (1927-1999)
In the later stages of preparing this issue for the press I was deeply saddened
to learn that my friend David Edwin Coombe Ph.D., a major contributor to
Nature in Cambridgeshire since 1987, had died in Addenbrookes Hospital on
28 June. He was a Lecturer in Botany and a Fellow of Christ's College. At his
funeral in Christ's College Chapel on 8 July the Master, Dr Alan Munro, spoke
of David's many talents and interests, quoting from his 1994 article on
'maritime' plants on road verges and mentioning the 'Godwin Plots' paper in
this issue (see pp. 33-46). A fuller obituary will appear in next year's issue.
Philip Oswald
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The Godwin Plots at Wicken Fen:
a 55-year record of the effects of mowing on fen
vegetation
L.E. Friday, P.J. Grubb & tD.E. Coombe
Introduction
Sir Harry Godwin (1901-1985) was one of the most distinguished of the
ecologists based in the University of Cambridge who have carried out basic
research at Wicken Fen on fenland flora and fauna and on the processes shaping
fenland ecosystems. Godwin's particular legacy to the Fen has been a series
of observations and experiments that illuminated the relationship between
cropping cycles, hydrology and the natural processes of fenland succession in
determining the structure of vegetation. These studies, which are described in a
series of papers published in Journal of Ecology between 1929 and 1974 (see
Friday, 1997), have been very influential, both in the academic understanding
of plant communities and in the management of nature reserves like Wicken
Fen.
In 1927 Godwin set up a long-term experiment to study the effects on fen
vegetation of different frequencies of cutting and crop removal. Five plots,
each 20 m square, were set up in each of two distinct vegetation types - 'mixed
sedge', dominated by Cladium mariscus, and 'litter', dominated by Molinia
caerulea. At Wicken Fen, 'sedge' and 'litter' correspond with areas cropped for
their herbaceous produce on three- or four-year cycles and annual cycles
respectively. The regular cropping of sedge had ceased at Wicken at the end of
the 19th century, and it was only at this stage that litter assumed any importance
as a crop. By the start of Godwin's experiment, cropping of sedge and litter
was on a very small scale and solely for conservation purposes (see Rowell,
1997).
.
These two sets of plots, which have since become known as 'The Godwin
Plots', were set out at the west end of the Sedge Fen, the 'litter' plots,
numbered I to V, alongside Verrall's Drove, and the 'mixed sedge' plots,
numbered VI to X, alongside Drainers' Dyke (see map opposite). In both sets,
Godwin arranged for one plot to be left uncut and the others to be cropped in
autumn and the cuttings removed at intervals of one, two, three or four years.
He then monitored the changes in the vegetation over the next 12 years.
Godwin found that, in the 'mixed sedge' plots, the composition of the
vegetation cut every four years remained stable, but the vegetation cut annually
converged in species composition with that of the 'litter' plots. In the 'litter'
plots, the annually cut vegetation maintained its starting composition, but
the plot cut every four years showed no signs, even after 12 years, of
being invaded by Cladium mariscus and resembling 'mixed sedge'. In both
sets of plots, the uncut plot was invaded by woody species, particularly
Frangula alnus. Godwin concluded that these experiments supported strongly
his view that 'litter' and 'sedge' communities at Wicken "are stages in
deflected successions" produced by different cutting frequencies (Godwin,
1941, p. 104).
After Godwin had completed this experiment in 1940, the two sets of plots
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were abandoned and rapidly became overwhelmed by Frangula scrub. (The
whole of the Fen was invaded by scrub at that time, owing principally to a
shortage of funds and labour for mowing but also to a general lowering of
the water table: see Friday, Walters & Lock, 1997.) In 1954, however, the
experiment was restarted on the 'mixed sedge' plots VI to X as a teaching
exercise for students from the Cambridge Botany School. The uncut plot (X)
was left untouched, but plots VI to IX were cleared of scrub in the autumn of
1954 and their original cropping regimes reinstated. In this paper we describe
the changes in species abundance and overall composition of the vegetation that
occurred in these plots, both during the period of neglect (1940- 1954), and
after the re-establishment of the four different cropping regimes up to 1982,
when monitoring ended. The original mowing regime has been maintained to
the present.

Methods
Godwin's 'mixed sedge' plots (VI to X) lie adjacent, in numerical order in a
strip from south to north, parallel to Drainers' Dyke, with the nearest edges of
the plots 13 m from the ditch. The history of the plots is well documented
(Rowell, 1997): they lie within two of the original strips (nos 618 & 618a)
established by the enclosure of the Fen in 1666, so that the taking of a sedge
crop from these strips is likely to have continued for several centuries. Aerial
photography and an undisturbed subsurface layer of shell marl suggest that the
area has never been dug for peat (Rowell, 1997).
From 1927 to 1940 and from 1954 to the present plots VI, VII, VID and IX
have been mown at intervals of one, two, three and four years respectively; a
plot is mown in its entirety in late autumn and the cuttings removed. Plot X has
remained uncut. (The 'litter' plots I to V have not been managed since 1939,
although bryological recording has been carried out there until recently: see
Lock, 1990. These plots are now obscured by carr.)
The composition of the original (1927) 'litter' and 'mixed sedge' and of
the vegetation in 1940 have been obtained from Table 1 in Godwin (1941).
However, it is not clear from Godwin's account whether these data refer to
1 m2 fixed quadrats in the centre of each plot or to the 20 x 20 m plots as a
whole.
From 1955 to 1982 vegetation recording was carried out in August by
student classes under the supervision of D.E.C. and P.J.G. in all years except
1964, 1969, 1971 and 1977. Estimates of the abundance of all species in the
20 x 20 m plots were recorded on the DAFOR scale (by which each species is
estimated to be dominant, abundant, frequent, occasional or rare). From 1958
the percentage cover of the more abundant species was also estimated. In
addition, the vegetation of the central 1 m2 quadrats has been mapped and the
relative abundance of species recorded.
The 20 x 20 m plot data from 1955 to 1982, together with Godwin's
1927 and 1940 data, have been analysed by Detrended Correspondence
Analysis (DCA). For this analysis, the DAFOR abundance categories have
been transformed into numerical scores from 5 (=dominant) to 1 (=rare) and
only those species recorded more than twice have been included.
This technique sorts the species abundance data and presents the results as a
scatterplot showing the relative position of each sample (i.e. each plot in each
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year) in relation to its species composition. The two axes of the graph contain
information about the distribution of the various plant species: samples with
similar species compositions appear near to each other in the plot. Samples
falling into the far bottom left corner of the diagram (for example) have the
greatest differences in species complement compared with those at the top right.
Which plant species are associated with these patterns can be discovered
by inspecting the matching diagram of species plotted according to thei r
distribution in different samples. By plotting the data from each plot in
successive years, it is possible to visualise changes in the overall species
composition by following the trajectories of different plots across the graph
through time.
Can the reasons for these vegetational changes be identified? Godwin's early
ecological study was set up with the single aim of studying the effects of
cropping and no measurements were taken of other factors, such as soil
nutrients or water levels, that might influence the outcome. However, we have
ventured to interpret the changes in species composition in the plots, in terms of
both cropping and other factors for which we have imperfect information, using
known ecological preferences of some of the individual species involved.

Results
Changes in species composition of the vegetation of the five plots between
1940 and 1955-1982 are shown in Figure 1. Between 1940 and 1955, seven
new species (Phalaris arundinacea, Calamagrostis canescens, Rosa sp.,
Rhamnus cathartica, Chamerion angustifolium, Calamagrostis epigejos and
Filipendula ulmaria) had become established in one or more of the plots.
Between 1954 and 1982, a further 33 new species were recorded, of which
21 occurred sporadically and did not become established in any plot.
The greatest number of new species (36) was recorded in the uncut plot (X).
Among the more persistent of these were Phalaris arundinacea, Calamagrostis
canescens, Urtica dioica and Symphytum officinale, which, together with
Cladium mariscus, formed a herbaceous understorey. The same four species
appeared in the cut plots but did not persist, declining most markedly at higher
mowing frequency.
1. Some species responses associated with mowing frequency
a) Frangula alnus

By 1940 Frangula alnus was well established in all the plots: Godwin noted
that seedlings occurred "freely in all the squares. Only in the uncut area ... do
tall bushes develop." (Godwin, 1941, p. 88). In the years of neglect (19401954) there was a marked increase in the abundance and height of Frangula
alnus over all five plots so that bushes had to be removed before mowing could
commence. Even after the clearance it continued to be among the most obvious
species in the cut plots, though a marked decline in the annually cut plot (VI) is
evident.
In the uncut plot (X), the Frangula canopy continued to develop into the late
1950s, about 30 years after the cessation of cutting; at this point, the shrubs
became over-mature and gaps began to open. By the 1980s, die-back was very
marked, reducing Frangula cover from 85-95% to around 50%.
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Figure 1: Changes in the abundance of plant species in the Godwin Plots
Species are arranged in the order they appear in the DCA plot, with species occurring to the right of Figure 5 at the top. The plots are arranged so
that cutting frequency declines from left to right. For each plot, the first column shows the abundance of each species in 1940 and the remaining
columns represent the years 1955-1982. The height of each column represents the abundance of each species in five abundance categories:
5 = dominant, 4 = abundant, 3 = frequent, 2 = occasional, I = rare.

b) Cladium mariscus

In 1929 Cladium mariscus had been codominant with Molinia caerulea in
all the 'mixed sedge' plots, with up to 64 shoots per square metre. By 1940,
after 12 years of the mowing regime, the density of Cladium in the plot cut
every three years was 77 shoots per m2 but it had fallen to 30 in the plot cut
annually. When mowing recommenced in 1955, it had shown a general decline
in association with scrub invasion, but the effects of Godwin's experiment were
still evident: there were 25 shoots per m2 in the three-year plot but only one per
m2 in the annually cut plot. During 1955-1982 Cladium declined further in the
annually cut plot, becoming rare by 1965. It remained abundant in the plots cut
on two- to four-year cycles, but in each case showed a decline during the mid
1960s (from 25 shoots per m2 in 1955 to eight per m2 in 1961 on the three-year
plot). It was recorded as frequent in the uncut plot throughout most of the
period 1955-1982.
c) Molinia caerulea

By 1955, Molinia caerulea had become the dominant herbaceous species
in all the formerly cut plots while Cladium mariscus had declined from
dominant to abundant in the plots cut at two- and three-year intervals and to
occasional in the annually cut plot (VI). This difference between the two
species became progressively more marked as the cropping regimes were
re-established: by 1958 the cover values of Molinia and Cladium in the central
quadrats of the mown plots were approximately 85-90% and 2% respectively.
This situation persisted to 1982, even in the plot cut on a four-year cycle (IX).
d) Calamagrostis spp.
Neither Calamagrostis epigeios nor C. canescens was recorded by Godwin
up to 1940, but both had appeared in the plots by 1955, as indeed they had
elsewhere on the Fen (Friday & Harvey, 1997). Although the two species
had similar distributions initially, they responded quite differently to mowing:
C. epigeios increased in abundance in all the cut plots (though declining after
1969), but became rare in the uncut plot, while C. canescens was absent from
the annually cut plot and generally showed increasing abundance with longer
cutting cycles, forming a vigorous understorey in the uncut plot from 1962
onwards.
e) 'Litter' species
Some species were virtually confined to the annually cut plot (VI), for
example Succisa pratensis, Dactylorhiza incamata and Oenanthe lachenalii.
These three species are among those listed by Godwin as "more abundant" or
"only" in the 'litter' plots (i.e. on the other set of experimental plots at Wicken
Fen) in 1927. The first two species had, however, become established on his
annually cut 'mixed sedge' plot by 1940.
At least three other species appear to be much favoured by mowing annually
or every other year - Cirsium dissectum, Hydrocotyle vulgaris and Valeriana
dioica. All six species increased in abundance throughout the first 10 years
of reinstatement of regular cropping. However, they all began to decline in
abundance during the 1960s, while four other species favoured by mowing Phragmites australis, Angelica sylvestris, Lysimachia vulgaris and ]uncus
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subnodulosus- all showed marked increases during this period.
2. Numbers of species (Figure 2)
During 1927- 1940 the number of species in the annually cut plot (VI)
increased in comparison with the other four plots. Over the following 15 years
of neglect (1940-1955) all plots, except the originally uncut plot (X), acquired
one or more new species.
Throughout the second experimental period (1955-1982) the uncut plot (X)
showed a marked net increase in number of species, which is largely
attributable to colonisation by woody species and sporadic invasion by
herbaceous 'weed' species. The plots cut annually and every three or four
years (VI, VIII and IX) increased slightly in species numbers up to about 1963;
in plot IX there is an unflux of weedy species, but in plots VI and VIII the
increase appears to represent additional persistent species. However, from this
date onwards, species richness in these three plots declined markedly. In
contrast, the plot cut biennially (VII) showed a slight but steady increase
throughout the period.
All plots had more species in 1982 than in 1940 and, from the mid 1960s
onwards, the number of species was greatest in the most frequently (VI) and
least frequently (X) cut plots and lowest in the plot cut every three years (VIII).
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3. Changes in overall composition of the vegetation in the plots
Figure 3 illustrates the changes in the species composition in the five plots in
successive sampling years (the inferred 'litter' and 'mixed sedge' vegetation of
1927, plus Godwin's data for 1940 and class survey data from 1955 to 1982).
a) 1927- 1940: Godwin's experiment
The 1927 'litter' community lies at the extreme left of the diagram and the
1927 'mixed sedge' community just to the left of centre. The 1940 results from
all five plots lie in the left half of the diagram: the plots cropped at one-, twoand three-year intervals (VI, VII and VIII) are clearly different from each other
and from the plots cut at four-year intervals (IX) or left uncut (X). The plots
are ordered from left to right with decreasing frequency of the cutting cycle.
The positions of the three- and four-year and uncut plots (VIII, IX & X) in
1940 confirm that these communities had diverged little from Godwin's original
'mixed sedge' during the course of his experiment. His annually cut plot (VI)
and to a lesser extent plots VII and VIII had moved towards the 'litter' end of
the spectrum, but, even after 12 years of cropping, plot VI had not acquired the
exact species composition of the original 'litter' plots.
b) 1940-1955: cessation of cropping
During a further 15 years without cropping the vegetation of the uncut plot
(X) changed dramatically: plot X moves to the right of the diagram and up.
This corresponds with the rise to dominance of Frangula alnus, the appearance
of a number of new species and loss of several ' litter' species (see Figure 1).
The vegetation of plots VIII and IX must also have changed markedly after
the end of Godwin's experiment: even after the clearance of the plots and
restoration of cropping in 1954 the vegetation in 1955 shows residual effects
similar to those found in plot X. However, the composition of the vegetation in
plots VI and Vll appears to have changed rather little over this period or to have
rapidly been restored by the resumption of cutting to its 1940 condition.
c) 1955-1982: restoration of cropping
The vegetation of the uncut plot (X) diverged rapidly from that of the cut
plots from 1955 to the mid 1960s. The Frangula canopy began to open up, an
understorey of grasses and nettles developed and a range of herbaceous and
woody invaders appeared (see Figure 1). The vegetation of this plot then seems
to have stabilised, with little net change in the position of plot X on Figure 3 to
1982.
None of the mown plots (VI-IX) shows any further movement to left
or right of the diagram. All appear to have maintained a relatively constant
vegetation composition until the mid 1960s, when all the plots show rapid,
parallel changes in their vegetation (upwards in the figure), before settling into
new states from the late 1960s onwards.
Figure 4 shows the plant species plotted on the same axes. (Compare with
Figure 3.) Species names are abbreviated; for explanations, see Figure 1.
(i) On the far left are herbs of wet nutrient-poor fen sites which are favoured
by frequent mowing - Oenanthe lachenalii, Dactylorhiza incarnata, Succisa
pratensis and Valeriana dioica.
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Figure 3 (above): Changes in th e species composition of plots in successive
years, 1940 and 1955- 1982, together with the 1927 'litter' and 'mixed s edge'
plots, as revealed by Detrended Correspondence Analysis
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Open diamonds, dashed line = annual cutting cycle (plot VI)
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Sampling dates are shown for selected points.

Figure 4 (below): Distribution of species for 1940 and 1955-1982 as revealed
by DTA
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(ii) Nearer to the centre are tall herbs of wet sites of medium nutrient status
which tolerate fairly frequent mowing, e.g. Filipendula ulmaria, Thalictrum
jlavum, Lysimachia vulgaris, Peucedanum palustre and Lythrum salicaria.
]uncus subnodulosus is intermediate in ecology between species in (i) and (ii).
(iii) Species associated with the opening of the canopy and/or ground
disturbance range from Angelica sylvestris and Calamagrostris epigejos at the
centre of the diagram to weedy species of drier conditions such as Epilobium
spp. at the far right.
(iv) To the right of centre are semi-shade herbs, such as Symphytum
officinale, Urtica dioica and Iris pseudacorus.
(v) The upper right is occupied by woody species, scramblers and herbs of
wet woodlands, including Rubus spp., Rhamnus cathartica, Poa trivia/is,
Ligustrum vulgare and Solanum dulcamara.
A few species, notably Arrhenatherum elatius, seem out of place in these
general ecological patterns; in 1998 A. elatius was found only at the path-side
edge of plot VI.
Discussion
Attempts to establish the effects of mowing frequency on the composition of
fen vegetation may be frustrated by a range of confounding factors (Rodwell,
1995). Studies that compare contemporaneous assemblages under different
mowing regimes are subject to variations in soil and hydrological factors
between plots (e.g. Wheeler & Giller, 1982). Even where these attributes are
known, it is often impossible to reconstruct the management history of the plots
over more than a decade. The Godwin Plots, however, afford an opportunity
to disentangle the effects of mowing from other factors: they provide a long run
of data for fixed plots for which the cropping history is known over a period of
many decades and any changes in soil or hydrological factors over time are
likely to have affected the five adjacent plots equally.
Godwin's assertion that the annual or biennial cutting of 'mixed sedge'
causes it to tend towards the composition of 'litter' is supported by our
analysis. However, 12 years of cropping were clearly not enough to bring
about a complete transformation, because Cladium mariscus, Eupatorium
cannabinum and Lythrum salicaria- species "more abundant" in 'mixed sedge'
according to Godwin (1941)- were still frequent in the annually cut plot in
1940.
It is perhaps equally notable that the first 12 years (1929-1940) without
cutting appear to have had rather little effect on the composition of the
vegetation in plot X. By contrast, the next 15 years brought about substantial
change in species composition and the next 20 years further modification of the
flora through a steady increase in species richness. The vegetation of the uncut
plot appears to have settled down to a steady state about 40 years after the
cessation of cropping (1960s). This corresponds with the interval over which
Godwin mapped developing fen carr in the 'Godwin Triangle', a plot marked
out at the junction of Drainers' Dyke and Wicken Lode (see map on p. 28) in
1923 and subsequently left uncut (see Godwin, Clowes & Huntley, 1974).
After the clearance of scrub from plots VI to IX in 1954 the ghost of
Godwin's mowing regimes was still evident: although the vegetation that
emerged had clearly been altered by the invasion of herbaceous and woody
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species, the differences between the four plots had been further accentuated
rather than diminished.
The effect of mowing frequency on all aspects of the vegetation is clear:
species composition, species diversity and individual species all show marked
responses. Cladium mariscus decreases particularly strongly under the most
frequent cutting regime, largely as a result of the progressive weakening of the
plants by annual removal of their perennial leaves (Conway, 1936a). Where
sedge crops are taken, a three- or four-year cutting cycle is traditional (Rowell,
1997). However, Cladium also declined from 1955 under the longer cycles
of cutting, and for this Godwin himself might be partly responsible. Godwin
believed that sedge was traditionally cut at Wicken in the autumn. This was the
season he appointed for mowing the experimental plots and which is adhered to
today on the Godwin Plots. Rowell (1986) was, however, able to establish
beyond reasonable doubt that sedge had traditionally been cropped at Wicken in
early summer and all cutting of the Cladium fields had ceased by June. This
earlier cropping allows time for the establishment of strong new shoots before
the winter, whereas Godwin's cutting left the young growth vulnerable to frost
(Conway, 1936b). Wicken Fen's commercial sedge fields are now cut in early
summer on a three- to four-year cycle.
The slowness of Cladium mariscus in reinvading and establishing itself
when the mowing regime was relaxed (1940-1954) is also very striking. By
a series of experiments in which he sowed Cladium mariscus seeds and
transplanted seedlings into stands of 'mixed sedge' of different ages,
Rowell (1983) was able to show that long cropping cycles apparently
produce conditions in which regeneration by seeding is not favoured. These
observations support Godwin's conclusion that, while mowing 'mixed sedge'
at annual intervals can rapidly convert the vegetation to 'litter', the reverse
transformation is not achieved by reducing the frequency of cutting (Godwin,
1941).
The persistent dominance of Molinia caerulea in the cut plots is perhaps a
reflection of the great stability and slow lateral growth of its tussocks as well
as its tolerance of dry years (see below). Observations showed that Cladium
mariscus, Phragmites australis and Calamagrostis species were mainly confined
to sending up shoots between these tussocks, while Hydrocotyle vulgaris and
Valeriana dioica tended to become established on the tussocks themselves.
Molinia declined in abundance on the plots during the 1960s, mirroring a
broader trend over the whole Fen. Indeed, the dominant grasses of annually cut
litter fields at Wicken Fen are now Calamagrostis spp. and Phalaris arundinacea
(Friday & Harvey, 1997).
Calamagrostis canescens and C. epigejos appear to have changed markedly
in abundance on the Fen as a whole since records began. There are no known
records of C. canescens supported by herbarium material from the 19th century
(Luck, 1965; Walters, 1997), but Godwin & Tansley (1929) refer to both
species as being among the "more prominent species" to establish themselves
where scrub has been cleared. By 1939 both species were considered "too
common" at Wicken and a conspicuous component of the vegetation (Evans,
1939). Both species colonise 'disturbed' sites but differ in their responses
to mowing at Wicken, C. canescens occurring predominantly in carr, while
C. epigejos is associated with mown litter.
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The numbers of species recorded in the period 1955-1982 suggest that
annual mowing promotes greater diversity of herbaceous species compared with
longer cropping cycles. It has been noted in Broadland fens that cropped sedge
beds support a higher species density than uncut beds, with a diverse
understorey sustained by the regular removal of sedge and litter cuttings
(Wheeler & Giller, 1982). The total standing crop in the Wicken plot cut at
four-year intervals is undoubtedly greater than that in the annually cut plot.
Godwin (1940) showed that the standing crop of Cladium declined by a factor
of five and the total dry mass of the four dominant species approximately halved
as a result of 12 years of annual cutting. However, there is little accumulation
of sedge litter in the three- and four-year Godwin Plots, as this material is
removed at harvest.
The composition of the vegetation in all the mown plots changed markedly
throughout the period 1955-1982, but these changes occurred in parallel
and the degree of difference between plots in 1982 was no greater than it
was in 1955. This suggests that the mowing effort simply maintained the
distinctiveness of the vegetation under the four different frequencies and that
further changes occurring in all the plots must be attributed to other factors.
In the winter of 1959-1960, the developing carr lying between the plots and
the ditch to the west and in a belt to the east and south of plots VI-IX was cut.
The invasion of the cleared area by weedy species, such as Cirsium arvense,
C. vulgare and Chamerion angustifolium, in the following year was particularly
striking. Altogether, 25 new species were recorded outside the plots as a result
of this activity, and at least two of them (C. arvense and Solanum nigrum)
became conspicuous in the experimental plots. By the following summer many
of these species had declined or disappeared.
However, the most obvious environmental trend over the study period is that
the water supply to the Sedge Fen as a whole changed in three distinct ways.
(i) Water levels in the Fen's ditches are set by the level in the main water
course, Wicken Lode. This level has, since the 1940s, been controlled within a
range of a few centimeters by a sluice and pump at Wicken Lode' s confluence
with the River Cam; up until this time the Fen experienced flooding with
calcareous, nutrient-rich drainage water in winter and a shortage of water in
summer (Friday & Rowell, 1997). Once winter flooding had ceased, the
principal sources of water for the Fen would be calcium-rich ground water
filtering through the peat and rainfall, which is acidic.
(ii) The Fen has experienced an increasing water deficit since at least the
1920s, equivalent to the loss of about 160 rom of water over the entire Fen per
annum; Gowing (1977) estimated that water levels in the dry summers of 1975
and 1976 had fallen 300 rom below the lowest levels recorded by Godwin in
1929-1931 (Godwin, 1931). The most likely cause has been the increasing
hydraulic gradient between the Fen and the surrounding arable land, where
three centuries of drainage have led to considerable peat wastage, leaving fields
2 m lower than the Fen in places. The loss of water by this route seems to have
been stemmed by the insertion of a waterproofing polythene membrane around
the Fen margin in 1987- 1989 (Friday & Rowell, 1997).
(iii) The peat body is supplied by water percolating in from Wicken Lode and
from the Fen' s ditch system; in the summer, when the rate of take-up of water
by the vegetation exceeds the hydraulic conductivity of the peat, the water table
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drops as the ctistance from open water increases. At Wicken Fen the summer
water table is maintained above that in the mass of the peat body for up to about
35 m from a water-filled ditch (Godwin & Bharucha, 1932; Gilman, 1988).
The Godwin Plots lie in a band 13 to 33 m from Drainers' Dyke. This water
body, which dates from the 17th century (Rowell, 1997), was kept open in the
early years of the 20th century, but then fell into ctisrepair and filled with
detritus. The ditch was recut in 1962 and has been maintained as open water
ever since. Although no hydrological data exist from the period in question, it
is likely that summer water levels in the peat below the plots would have been
maintained between 0.1 m and 0.3 m higher than in the main body of the Fen
(see Friday & Rowell, 1997, Figure 5).
Changes in the quality and quantity of water supply would cause changes in
nutrient availability in all five plots, but we have no data at aU on this aspect of
the plots' history. Cropping and removal of vegetation would also affect the
nutrient status of the soil, but this effect would be in proportion to the frequency
of mowing.
What are the implications of these observations for the management of
vegetation at Wicken Fen? Among the stated aims of management of the
reserve are fostering the greatest diversity of species appropriate to an East
Anglian fen of its size and the conservation of viable populations of rare fen land
species (Friday, 1994). In order to achieve these objectives, it is necessary to
maintain areas of uncut carr as well as the ctistinctive herbaceous vegetation
types achieved by ctifferences in hydrology and by cropping.
From 1960 it has been the policy at Wicken to maintain. about 130 ha (80%)
of the undrained Fen as carr, although it is now hoped to restore large areas of
the Sedge Fen and Verrall's Fen to herbaceous habitat (see Colston & Friday
in this issue, pp. 52-55). So far the herbaceous vegetation has been maintained
entirely by cutting. About 24 ha of litter fields are maintained by cropping
annually, biennially or two years in three; some areas are cut in spring, others in
summer and a few (like the Godwin Plots) in autumn. In addition, 8.7 ha of
Cladium are cut in early summer on a three-year cycle (Lock, Friday & Bennett,
1997). These patterns will be maintained and extended on the Sedge Fen, but
Verrall's Fen may be managed by grazing in the short term. It is hoped that this
complex pattern of management will go some way towards restoring the smallscale patchwork of vegetational ctiversity which existed in 1899, when Wicken
Fen was first established as a nature reserve.
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Wicken Fen - 100 years either side of the Millennium
Adrian Colston & Laurie Friday
Wicken Fen National Nature Reserve is one of Britain's oldest nature
reserves and the first to be acquired by the fledgling National Trust. The Trust
bought its first plot of land on the Fen on 1 May 1899 and, through 56 separate
conveyances over the next 100 years, the reserve now occupies 323 hectares.
From the vantage point of this centenary year we look back at some of the
changes that have occurred during this period of Trust ownership and look
fOiward to the next 100 years.

46

The first 100 years
Of the many people who secured plots at Wicken Fen, two benefactors were
particularly important for establishing the Fen as a viable reserve. In 1901 the
Hon. N.C. Rothschild, founder of the Society for the Promotion of Nature
Reserves and an influential figure in the early days of nature conservation,
donated parts of St Edmund's Fen and Adventurers' Fen, including the
'30 acres' of Lapwing Farm (see Barratt et al.: this issue, p. 59). The dipterist
G.H. Verrall bought up many tiny parcels of land as they became available
and, by the time of his death in 1911, was able to bequeath a total of 239 acres
on St Edmund's Fen and the Sedge Fen, including the whole of the area to the
west of Drainers' Dyke, now known as Verrall's Fen (see map opposite p. 33).
If Rothschild and Verrall were to return to the Fen today, they would
probably be deeply shocked by what they would find. Since they made their
gifts, 70% of the open meadows of the Sedge Fen and Verrall's Fen and all
of St Edmund's Fen have been overtaken by scrub, the peat-diggings of
Adventurers' Fen have disappeared under marsh, wet grassland, reed-beds and
arable, and there would be no sign of key species for which the Fen was
renowned at the end of the 19th century, such as the Swallowtail butterfly
Papilio machaon britannicus, Reed Tussock moth Laelia coenosa, Whiteclawed Crayfish Austropotamobius pallipes and Fen Orchid Liparis loeselii.
In this paper we describe how these changes came about and address the
question of why the National Trust has not been able to maintain the Fen in the
state in which it was given. A fuller account of the history of the Fen and its
management to date and full references may be found in Rowell (1997) and
Lock, Friday & Bennett (1997).

Declining demand for traditional fen products
'Sedge' (Great Fen-sedge) Cladium mariscus has been harvested from
Wicken Sedge Fen since at least 1419. Peat (known locally as 'turf') was
probably first dug on the Sedge Fen around the first half of the 17th century,
with a heyday in the 18th century, while peat extraction on Adventurers' Fen
was at its height in the 19th century (Lohoar & Ballard, 1992). These two
crops were a mainstay of the local economy, providing thatching material and
fuel, not only for the vill age but also for export along Wicken Lode to
Cambridge and other parts of East Anglia. At the end of the 19th century the
value of these crops declined dramatically, the 'sedge' fields began to fall into
neglect and the value of the land as an agricultural resource dropped. However,
at the same time, a new commodity was in the ascendent- natural history,
and in particular the collecting of specimens, became extremely popular during
the Victorian era. As the fenland was systematically drained for agriculture, so
Wicken became a treasured hunting ground for entomologists and botanists.
Local inhabitants found ready purchasers for their 'sedge' fields who, in tum,
gave or sold their plots to be preserved in perpetuity by the National Trust.
Scrub invasion: Verrall's Fen and the Sedge Fen
That Wicken Sedge Fen had remained dominated for several centuries by a
vegetation type ('sedge') which is sensitive to successional change is
remarkable: the repeated cropping of the fields by the Wicken villagers had
prevented the natural replacement of 'sedge' by scrub. However, when the
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National Trust took over the land, it initially employed just one person, the
'Keeper' G.W. Barnes, and later his three sons to maintain its growing reserve.
Lack of manpower (which may have been a reflection of the limited financial
resources the Trust felt able to commit to nature conservationat that time) and
the amalgamation of many small holdings into larger fields both contributed
to the decline of the fen vegetation. To make matters worse, a large area of
Verrall's Fen was set aside as a breeding ground for Montagu' s Haniers Circus
pygargus, but the policy of non-intervention rapidly led to the scrubbing over of
the birds' favoured grassland habitat.
Fundamental changes have also occurred in the supply of water to the Fen
over the past century. Winter flooding of the peat surface with calcareous water
from Wicken Lode all but ceased when the new sluice and pump were installed
at Upware in the 1940s; summer levels in the lodes have increasingly been
affected by abstraction for irrigation of arable crops; the Fen's internal
ditch system fell into disrepair for several decades; and the wasting of peat
in the surrounding fields led to a steady loss of winter water through the
Fen boundary. All these changes caused the water table in the peat to
drop, particularly during the summer. When a fen system begins to dry out,
herbaceous fen vegetation is rapidly invaded and replaced by woody species.
As early as 1927, entomologists were becoming anxious about the loss of
open habitat at Wicken, but it was not till the 1960s that a management plan was
drawn up to stem the deterioration of the Fen. When Charles Mitchell was
appointed as the Fen's first full-time Warden in 1961, he made it his priority to
reinstate systematic cropping regimes and to raise funds to purchase the poweroperated tools which would make such a scheme possible. At the same time
a project began to reverse the scrub invasion that had all but swamped the
Fen; many volunteers, among them young seamen from H.M.S. Ganges, the
Conservation Corps and the National Trust's Acorn Camps, have engaged in
the arduous, slow task of removing scrub.
The rapidity and scale of the changes that have happened at Wicken Fen
are illustrated by Figures 1 and 2. Scrub was unknown, except for a few
scattered bushes, before 1900; photographs of the Fen at this time show
apparently unbounded expanses of open herbaceous vegetation. More subtle
changes have also occurred: 'sedge' has diminished dramatically in extent and
has largely been replaced in the remaining open areas of fen by 'litter', a grassdominated species-rich fen community. Cropping experiments at Wicken have
shown that 'sedge' fields are readily converted into 'litter' fields by increasing
the frequency of cropping to annual or biennial cycles (see Friday, Grubb &
Coombe: this issue, pp. 33-46).
The open areas of the Sedge Fen and Verrall's Fen are now managed as
irregularly shaped fields among the scrub, with 11 different mowing regimes
designed to promote vegetational diversity across the Fen as a whole. Areas
designated as ' litter' fields are cropped in spring, summer or autumn and at
intervals of either one year or two years or in two years in every three. 'Sedge'
fields are cut every three years, in summer, and areas which are particularly rich
in Milk-parsley Peucedanum palustre, the larval food-plant of the Swallowtail
butterfly, are subject to their own mowing regime. Monitoring is currently
being earned out to discover whether this complex arrangement is having the
desired effect of maximising the diversity of habitats and species.
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Figure 1: Changes in the proportions of the three major vegetation types
on the Sedge Fen and Verrall's Fen at Wicken during the 20th century

Digging for victory: Adventurers' Fen
The area between Wicken Lode and Burwell Lode, known as Adventurers'
Fen, has had an even more chequered history. In 1636, 700 acres of this part
of the Fen were allotted to speculators (the 'Adventurers'), who financed the
drainage of the area in return for land. However, this attempt was unsuccessful
and it was not until 1840 that Adventurers' Fen was finally drained and turned
over first to agriculture and then to turf-digging on a vast scale (see Friday &
Ballard, 1997). At the end of the 19th century the lowering of the land surface
was such that several windpumps were required to keep the turf-pits drained.
After the collapse of the turf industry, the area was rapidly reclaimed by water,
reeds and wildfowl.
During the Second World War, Adventurers' Fen was requisitioned by the
War Office; its 'reclamation' for agriculture was carried out by Alan Bloom,
who recorded the extraordinary effort involved in clearance and drainage in his
book The Farm in the Fen (Bloom, 1944) and on film (Reclaimation 1941,
East Anglian Film Archive). After the War, the north-western portion of
the land returned to the National Trust and wet meadows and reed-beds were
again allowed to develop. The Mere was excavated in 1955 and the area now
resembles, perhaps more than any other part of the reserve, the 'real fen' that
existed in the area south of Burwell Lode in the 1930s (Ennion, 1942).
The key to this reclamation of fen habitats on Adventurers' Fen has been
water. Wicken Fen, like all wetlands designated under the European Habitats
Directive as Special Areas of Conservation, must now have a water
management plan. This plan is to be reviewed by the Environment Agency to
ensure that adequate provision of water of appropriate quality is available
throughout the year.
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Ebbing and flowing biodiversity
Wicken Fen survives today because Victorian naturalists recognised its
importance as a refuge for rare fenland flora and fauna in a dry and intensively
farmed landscape. As a result of their efforts and those of many naturalists
since, the Fen has one of the longest species lists of any reserve in Britain
(Friday & Harley, in press). The list is far from complete (some groups having
been studied hardly at all), but it contains more than 2,000 species of dipteran
flies, 1,000 species of beetles and 1,000 species of moths, 212 species of
spiders and nearly 300 species of vascular plants.
Table 1: Species believed to be extinct at Wicken Fen
Mammals
Water Vole Arvicola terrestris

Flowering plants
River Water-crowfoot Ranunculus fluitans
Water-pepper Persicaria hydropiper
Golden Dock Rumex maritimus
Round-leaved Sundew Drosera rotundifolia
Hairy Rock-cress Arabis hirsuta
Field Pepperwort Lepidium campestre
Bog Pimpernel Anagallis tenella
Marsh Cinquefoil Potentil/a palustris
Sulphur Clover Trifolium ochroleucon
Greater Water-parsnip Sium latifolium
Wild Celery Apium graveolens
Lesser Marshwort A. inundatum
Vervain Verbena officina/is
Blue Water-speedwell
Veronica anagallis-<Ujuatica
Marsh Lousewort Pedicu/aris palustris
Lesser Bladderwort Utricularia minor
Butterbur Petasites hybridus
Nodding Bur-marigold Bidens cemua
Trifid Bur-marigold B. tripartita
Frogbit Hydrocharis morsus-ranae
Water-soldier Stratiotes aloides
Various-leaved Pondweed
Potamogeton gramineus
Opposite-leaved Pondweed Groenkuuiia densa
Bulbous Rush Juncus bulbosus
Heath Wood-rush Luzu/a multiflora
Common Cottongrass
Eriophorum angustifo lium
Black Bog-rush Schoenus nigricans
Bottle Sedge Carex rostrata
Bladder-sedge C vesicaria
Pale Sedge C. pa/lescens
Swamp Meadow-grass Poa palustris
Heath-grass Danthonia decumbens
Marsh Helleborine Epipactis palustris
Fen Orchid Liparis loeselii
Green-winged Orchid Orchis mario

Birds (examples only)
Montagu's Harrier Circus pygargus
Spotted Crake Po= po=
Short-eared Owl Asia flammeus
Marsh Warbler Acrocephalus palustris
Dragonflies
Small Red Damselfly Ceriagrion tenellum
Norfolk Hawker Aeshna isosceles
Common Hawker A. juncea
Keeled Skimmer Orthetrum coerulescens
Black Darter Sympetrum danae
Butterflies
Swallowtail Papilio machaon
Large Copper Lycaena dispar
(British race extinct everywhere)
Large Tortoiseshell Nympha/is polychloros
Dark Green Fritillary Argynnis aglaja
Motbs (examples only)
Reed Tussock Laelia coenosa
Marsh Dagger Acronicta strigosa
Many-lined CostaconveJCLl polygrammata
Gypsy Moth Lymantria dispar
Bees (examples only)
7 species of Bombus (bumblebees)
3 species of Psithyrus (cuckoo bumblebees)
Beetles (examples only)
Pterostichus aterrimus (a ground beetle)
Panagaeus crux-major (a ground beetle)
Dromius sigma (a ground beetle)
Lixus paraplecticus (a weevil)

Crustaceans
White-clawed Crayfish Austropotamobius pallipes
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However, Wicken Fen's increasing isolation from other similar habitats
has led to the disappearance of many species. Table 1 includes some of the
fen specialities that appear to have become extinct at Wicken. For many, no
obvious reasons for decline are apparent, but, in a few cases, the reason for
their demise can be identified: for example, the Common Hawker dragonfly
Aeshna juncea is one of several lost species which were associated with the
acidic conditions generated by turf-digging. In a few cases, such as the beetles
Oberea oculata and Panagaeus crux-major, it is hoped that determined searching
may reveal small cryptic populations.
Over the past few decades, attempts have been made to re-establish lost
species at Wicken. Re-establishment has been successful in the case of Fen
Ragwort Senecio paludosus, but repeated failures with the Swallowtail butterfly
are a warning that, even if the species and its needs are very well understood,
Table 2: Examples of species new to Wicken Fen since 1950
Beetles
Alwplodera rubra

Mammals
Red Deer Cervus e/aphus
Muntjac Munriacus reevesi
Chinese Water-deer Hydropotes inermis

Spiders
Sa/oca diceros
Glyphesis servulus

Birds
Woodcock Scolopax rusticola
Long-eared Owl Asio otus
Lesser Spo~ Woodpecker
Dendrocopos minor
Nightingale Luscinia megarhynchos

Molluscs (examples only)
Anisus leucostoma
Pupilla muscorum
Helice/la itala
Unio pictorum
AIWdonta anarina
Pseudnnodonta complanata
Sphaeriwn lacustre

Dragonflies
Black-tailed Sldmmer
Orthetrum cancellatum
Emperor Anax imperator

Flowering plants
Bristle Club-rush Isolepis setacea

Butterflies
Brown Argus Aricia agestis

Ferns
Lady-fern Athyrium filix-femina
Male-fern Dryopteris filix-mas
Scaly Male-fern D. affinis
Narrow Buckler-fern D. carthusiana
Broad Buckler-fern D. dilatara

Moths
Vine Moth Eupoecilia ambiguella
Wasps
Dolichovespula media
Flies (examples only)
Tabanus alltumnalis
Achalcus thalhammeri
Conisternum tinctinerve
Ochthera manicara

Mosses and liverworts
Sphagnumfimbriatum (calcifuge)
S. subnitens (calcifuge)
Aulacomnium palustre (calcifuge)
Polytrichum commune (calcifuge)
Rl!ytidiadelphus loreus (calcifuge)
Cryphaea heteromalla (epiphyte)
Orthotrichum lyellii (epiphyte)
0. pulche/lum (epiphyte)
Radula complanata (epiphyte)

Orthopterans
Roesel's Bush-cricket Metrioptera roeselii
Common Ground-hopper Tetrix undulata
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adversity. Futhermore, when a population is reduced or becomes extinct at
Wicken, it is unlikely to be replenished by immigration from another fen
population: the distances involved are now too great.
Some species, however, have been recorded as new to the Fen since 1950
(Table 2). A few of these are common species that either went unrecorded
because of their 'non-fen' status or have, like the nationally rare mussel
Pseudanodonta complanata, been overlooked. However, many others are
recent invaders that are calcifuge or adapted to the drier habitats, most notably
extensive scrub, that have developed on the Fen during this century. These
include calcifuge ferns and mosses and epiphytic bryophytes.

The next 100 years: the Centenary Project
The celebration of the reserve's centenary year coincides with a time of
opportunity for raising substantial sums to fund major conservation projects.
A Centenary Plan has been drawn up, for submission to the Heritage Lottery
Fund for part-funding, outlining four main areas of work and costing around £1
million; it aims to restore Wicken Fen to its former glory and secure its future.
Restoring the Sedge Fen and Verrall's Fen
The changes that have occurred on the Sedge Fen and Verrall's Fen over the
past century have been such that the area can scarcely be considered fen at all.
However, those open areas that remain are immensely valuable, for two rather
different reasons- the conservation of rare habitat and historical continuity.
These two considerations provide guiding principles of our future management.
Open fen vegetation dominated by Purple Moor-grass Molinia caerulea has
declined in Europe to such an extent that this particular type of 'litter' vegetation
forms the centrepiece of Wicken Fen's citation as a Special Area of
Conservation under the European Habitats Directive. This was somewhat
unexpected because Molinia-dominated litter is, and probably always was,
rather restricted in distribution on the Fen. Indeed, 'litter' vegetation of any
sort appears to be a 20th-century phenomenon at Wicken Fen, generated by
a particular cutting regime which began under the National Trust. Nevertheless,
this Directive, with the protection it brings to the Fen as a whole, now presents
us with an obligation to promote litter vegetation at Wicken.
Extensive stands of pure Cladium mariscus are also now rare in Europe.
Furthermore, Wicken Fen boasts five centuries of sedge-cutting - a remarkable
record of sustained management for one crop and continuity of one vegetation
type. That the Sedge Fen has never been grazed but always mown sets Wicken
apart from all other surviving fen fragments in this country. Cutting and
grazing generate different sward composition and structure, and much of the
distinctiveness of Wicken's flora and fauna undoubtedly arises from this
unusual management history.
With these two factors in mind, the clearance of scrub and restoration of
large areas of mown fen have become the main aims in the future management
of the Fen. It is hoped to reinstate litter and sedge fields in the centre of the
Sedge Fen, perhaps by restoring a pattern of strips like, those created by its
enclosure (see Rowell, 1997). At the same time, the water supply to the centre
of the Fen will be improved by reopening some long-lost ditches whose
presence can still be traced as shallow depressions in the peat surface.
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Figure 2: Changes in land-use on the Sedge Fen and Verrall's Fen from the
17th century to the present and projected changes by 2004 as a result of the
Centenary Project (with data for 1600-1981 from Rowell, 1983)

The first step will be to remove much of the scrub. The present extent of
scrub on the Sedge and Verrall's Fens and the area that will remain by 2004 are
shown in Figures 2 and 3: in all, 54 hectares will be cleared. In the past, scrub
has been removed manually and very slowly. The National Trust is, however,
purchasing a mechanical digger from the Suffolk Wildlife Trust, which has
been used successfully for scrub clearance at Redgrave and Lopham Fen. This
machine will in three days clear, remove stumps from and tidy an area that
would occupy volunteers and staff working manually for 150 people-days.
The loss of large areas of scrub will, of course, be to the detriment of many
species that have increased in abundance at Wicken Fen over the past century,
particularly ferns, bryophytes, lichens, many invertebrates that bore into living
wood and others that live in dead wood, and a range of bird species (see
Gough, 1999). The plan, however, leaves 42 hectares of scrub on the Sedge
and Verrall's Fens, mostly in large blocks but also as shelter-belts, and a block
of more than 20 hectares on St Edmund's Fen.
This illustrates two difficult questions that conservationists must face when
restoring a site: "Are the gains worth the losses?" and "To what state do we
wish to restore the site?" In the case of Wicken Fen, do we want to see it as it
was in 1900, in 1600 (before widespread drainage and enclosure) or even
further back in time? These questions are almost intractable without definite
guiding principles as outlined above.
Once the scrub is cleared, the vegetation has to be managed to prevent
reversion. The areas cleared on the Sedge Fen will be levelled and it is expected
that the ground surface will be lower and therefore wetter after extraction of
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Figure 3: Planned scrub clearance on the Sedge Fen and Verrall's Fen
(a) The areas covered by scrub in 1998 are shown in black.
(b) The areas to be cleared of scrub by 2004 are shown in black.
(c) The areas of scrub to remain in 2004 are shown in black.
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stumps, thereby improving the conditions for fen development. These areas
will be returned, as the re-establishment of vegetation and ground conditions
allow, to regular cycles of cropping.
However, the project will result in a great increase in the area of the Sedge
Fen requiring regular management, from 24.7 ha to 41.9 ha. This expansion is
just within the working limits of the present staff and volunteers. It will not
therefore be possible to manage the cleared areas on Verrall's Fen, where 8.7 ha
of sedge and litter fields are currently mown and a further 37.5 ha are to be
cleared of scrub, in the same labour-intensive way. Here we intend to carry out
an experiment which is a radical departure from management practices to date.
Once the scrub is removed, those areas of Verrall's Fen that were formerly
cropped for sedge will be levelled, but old turf-diggings will be left
unsmoothed; we then propose to introduce a small number of semi-wild Konik
ponies to graze at very low density.
The effect of the ponies on the existing sedge and litter and on the vegetation
developing on the cleared areas of Verrall's Fen will be closely monitored. We
expect grazing and trampling to produce a mosaic of fen vegetation, which may
differ significantly from the communities found under mowing regimes, with
patches of sedge and species-rich grassland. This effect has been observed at
other grazed wetland sites, such as Redgrave and Lopham Fen and parts of the
Norfolk Broads. The Conservation Panel of the National Trust has given this
project its blessing, recognising that, while a return to mowing might be a
desirable ultimate goal if resources become available in the future, the ecological
and historical integrity of Verrall's Fen has been so compromised by scrub
invasion that radical measures may be justified in the short term.
New reed-beds on Adventurers' Fen
Some key pieces of the jigsaw of National Trust holdings on Adventurers'
Fen have recently been added by the purchase of part of Priory Farm (Baker' s
Fen: see Barratt et al.: this issue, p. 59). However, 30 ha in the south-eastern
comer of the reserve are still under arable cultivation and a further 10 ha are
currently improved grassland. This area will be released from its deep drainage
and, because it is low-lying and carried extensive reed-beds before drainage
(Bloom, 1944), we plan to re-create a wet reed-bed. This part of the project
will be carried out as part of the National Trust's contribution to the U.K.
Biodiversity Action Plan for reed-beds and is an extension of the work begun
in 1996 to restore the existing reed-beds at Wicken as part of the E.U. LIFE
project. The hope is that the reed-beds at Wicken will be extensive enough to
support a breeding pair of Bitterns Botaurus stellaris.
Biological Records Centre and archive
The Fen's archive and biological records represent a potentially extremely
valuable asset. At the moment, no dedicated space is available for the storage of
the many papers and photographs that make up the archive, and the biological
records remain dispersed among a number of recorders and in original papers
and manuscripts. In their present form, these two remarkable sets of records
are all but inaccessible to those who work at the Fen and others who wish to
study them. The Centenary Project includes a plan to computerise alllOO,OOO
biological records and to house the archive at the Fen.
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Improvements for visitors
Wicken Fen currently receives around 35,000 visitors per year. Some come
to study wildlife, some stay at the base camp to volunteer their help in fen
management, some are school children on study visits, whilst the majority are
families who come to enjoy a day out in the fenland countryside. To cater for
these different groups of people, we need a range of facilities. First, the
existing base camp and education room are nearing the end of their useful lives,
so it is intended to replace these with a single new education and residential
centre, to be built on the footprint of the old facilities. This will enable the Fen
not only to house more volunteers but also to run residential courses for adults.
Secondly, the boardwalk will need to be replaced. This time recycled plastic
will be used, rather than hardwood, so avoiding the problem of rapid decay that
even the hardest wood undergoes in wet peat. Thirdly, two new tower hides
are planned, to give additional views over Verrall's Fen and the grazing ponies.

The wider picture
Wicken Fen NNR is the third largest reserve in Cambridgeshire, after the
Ouse and Nene Washes. Nonetheless, it represents only a tiny fragment of the
thousands of square kilometres of fenland that existed before the 'great design'
of the 17th century. Because of its small area and isolation from other fens, it
seems likely that, however well Wicken Fen is managed, species will continue
to become extinct there. The population size of most of Wicken's resident
species is comparatively small, and for some organisms, particularly the larger
ones with greater demands for food and territory, the size of the local
population may be dangerously near the limit for long-term survival. As a
general case, local populations tend to fluctuate in size, because of weather
conditions, interactions with other species or catastrophes, such as fire or flood.
The smaller the population, the more likely it is that the whole population will
be destroyed by a single event, and its persistence in the long term may depend
on immigration from nearby populations. At Wicken, the replenishment of a
diminishing or lost population now requires long journeys across a dry arable
landscape and is no longer possible for anything other than the most mobile
plants and animals.
In order to secure the future of Cambridgeshire's fenland flora and fauna and
to make viable the re-establishment of lost species, it will be necessary to think
beyond the bounds of the existing tiny fragments of wetland. The long-term
solution may lie in areas of former fenland such as that to the south of Wicken
Fen. Burwell, Swaffham and Bottisham Fens were, until the 17th century,
wild wetlands fed by calcareous streams and springs from the Newmarket chalk
ridge. Stretches of open water, with evocative names like White Lake, and
reed-beds provided extensive habitat for wildfowl and many species of
invertebrates. The area was drained piecemeal (see R.C.H.M., 1972, Figures
6-11,45, 61, 76, 104 and 118), and ever deeper drains have been required to
keep pace with the shrinking landscape. Eventually, the natural drainage pattern
and fenland habitats were erased from the entire area, although the land still
retains almost imperceptible traces of its former valleys. The northern part of
Burwell Fen (the lowest and wettest point) was the last portion to be drained,
after the outbreak of the Second World War (Ennion, 1942; Bloom, 1944).
Can this area be returned to its former state? In the short term the answer is
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no, because the land is still actively cultivated. However, in the long term, over
the next century or so, it may become possible. As the peat soils become ever
thinner and the engineering feats required to maintain their drainage ever more
demanding, the economic viability of such a project is likely to increase. The
need to re-create inland wetlands will also become more urgent as coastal
wetland reserves, such as Cley, Titchwell, Blakeney, Holme and parts of
Minsmere, become increasingly vulnerable to changes in sea level.
Such a plan may be ecologically viable, because the former fen area is a lowlying natural catchment underpinned by boulder clay. It is supplied by two
main sources of water- rainwater and calcareous water issuing from the chalk
ridge at its junction with the clay. In winter these water supplies are in excess,
but in summer they are in deficit relative to evapotranspiration rates. The
surplus winter rainwater is currently pumped away through the 'low level
system' into the River Cam at Upware and most of the chalk ground water is
conducted away by the lode system. By reducing drainage through the low
level system, it should be possible to create a mosaic of habitats- shallow reedy
waters in the natural hollows of the former drainage system, expanses of open
meadow on the silt ridges, and, in the higher areas nearer the chalk ridge,
scrubby grassland. Control over the water table could be retained to prevent
flooding or erosion of the lode banks. Reclamation projects of this type have
been carried out with resounding success in the Netherlands, where large tracts
of intensively cultivated arable land have been turned into fen landscapes. Sites
such as Oostvadersplassen and Lauwersmeer demonstrate that fen communities
can be re-created on a large scale within a few years and can be maintained as
a rich patchwork of vegetation types by extensive grazing by large herbivores
such as deer, ponies and wild cattle.
By extending the boundaries of the fen from Wicken, we believe it would be
possible to maintain many populations of fen flora and fauna over a wider area,
so dissipating the risk of each species' extinction and making possible migration
between populations. We hope also that the body of peat, which is Penland's
most precious resource, would again begin to grow after three centuries of loss.
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The effects of field elevation on the establishment of
'plug' plants introduced onto former arable land at
Baker's Fen, Wicken Fen NNR
D.R. Barratt, J.O. Mountford, K.J. Walker, E.A. Warman &
T.H. Sparks
Institute of Terrestrial Ecology, Monks Wood, Abbots Ripton, Huntingdon, PE17 2LS

The need for habitat re-creation
The loss of semi-natural vegetation in England and Wales, which has
occurred at an alarming rate over recent decades, has been extensively
documented and quantified (e.g. Fuller, 1987). There is now an urgent need to
protect the few remaining semi-natural communities and, in addition, to
examine techniques that might be employed to re-create habitat types of high
conservation value. One such technique, which was pioneered by Terry Wells
(Wells, Bell & Frost, 1981; Wells, 1989), involves the creation of grassland
communities with the use of seed mixtures. Another technique, which has
received less attention, uses pot-grown plants (sometimes referred to as 'plug'
plants) and offers an alternative where the sowing of seed might be too
expensive. Sowing seed might also be inappropriate for species which have
precise germination requirements or dormancy mechanisms or are slowgrowing; for these species plug-planting could lead to higher establishment rates
than seeding. One of the main advantages of plug-planting is that it can increase
the floral diversity of a site rapidly. The natural colonisation of desired species
may be slow or it may not occur at all on those sites where such species are
absent from the seed-bank and which are isolated from potential 'seed-donor'
communities. With careful management, inserted plugs can establish
themselves within the existing sward and seed into the surrounding vegetation
(Bisgrove & Dixie, 1994).

Objectives of the study
The aim of this continuing study is to examine whether relatively small
changes in soil surface elevation can significantly influence the survival of
'plug' plants. Soil surface elevation is, very simplistically, seen as an indicator
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of soil moisture levels, since within any given site one might expect the lowest
parts to be the dampest and vice versa. A further objective of the study is to
enhance the grassland around the margins of Wicken Fen, by inserting plug
plants of some common wet-grassland species.

Baker's Fen - the site and its management
Baker's Fen is situated within Wicken Fen NNR and comprises over 60
hectares of former farmland, 52 ha of which were purchased by the National
Trust (in collaboration with a number of other organisations) in 1992. The
remaining land, consisting of three large rectangular fields, the '30 acres' of
Lapwing Farm, was given to the Trust by the Hon. Charles Rothschild in 1901
(Friday & Chatfield, 1997). It is into these three fields, which are each more
than 100m by 300m in size, that the plug plants have been inserted. The
fields, which are managed by the National Trust, are mown for hay in late July
to early August, with aftermath grazing of sheep until late October or early
November. Figure 1 shows a map of Wicken Fen and indicates the location of
the fields where plug plants have been introduced.
In March 1998 water levels in the site were raised with water extracted from
Monk's Lode. The site was partially flooded and standing water was present in
most of the planted plots. By September water levels had dropped, so that there
was little standing water within the site, but the soil remained waterlogged in
places. In the lowest parts, where flooding had been prolonged, the vegetation
(mainly Common Couch Elytrigia repens) died back, leaving gaps in the sward.

Selection of species
The six species being used in this experiment are Meadowsweet Filipendula
ulmaria, Ragged-Robin Lychnis jlos-cuculi, Devil's-bit Scabious Succisa
pratensis, Common Meadow-rue Thalictrumjlavum, Meadow Thistle Cirsium
dissectum and Water Mint Mentha aquatica. Although these species can be
broadly classified as 'wet-meadow' plants, they were selected because they
vary in their tolerance to soil moisture and waterlogging, as indicated by their
Ellenberg rating. The Ellenberg 'F' scale runs from 1 to 12, whereby species
with a value of 1 prefer very dry conditions and species with a value of 12
survive wholly immersed in water (Ellenberg, 1988). The Ellenberg 'F' values
of the species are as follows: F. ulmaria F8, L. jlos-cuculi F6, S. pratensis F7,
T. flavum F8, C. dissectum F8 and M. aquatica F9.
The plants were grown from seed collected from Wicken Fen in the summer
and autumn of 1995. It was not possible to obtain sufficient seed of local
provenance from L. jlos-cuculi, and consequently these plugs originated from
seed collected from another site, fields around Monks Wood NNR,
Cambridgeshire. The plug plants were approximately four to six months old
when they were inserted into the site in October 1995.

Experimental design
Using data gathered from a topographical survey of the site, we inserted the
plug plants at different surface elevations within the three fields. Four plots of
planted plugs were located within each of four distinct elevation bands, namely:
Levell (L1): 99.4-99.55 metres above Ordnance Datum;
Level2 (L2): 99.6-99.75 metres above Ordnance Datum;
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Level 3 (L3): 99.85-100.05 metres above Ordnance Datum;
Level4 (L4): 100.15-100.35 metres above Ordnance Datum.
The experiment was designed so that the fate of individual plants could be
followed over time. Each plot was marked with two relocatable 'Feno' markers
and was formed of a 16m x 16m grid randomly planted at 1 m spacing (i.e.
256 plugs). Owing to the availability of plants, F. ulmaria, T. flavum, L. floscuculi and S. pratensis were planted at a density of 51 plants per plot, whilst
C. dissectum and M. aquatica were planted at a density of 26 plants per plot.

Results
With the 'Feno' markers as reference points, tape measures were used to
relocate the plots and the position of the planted plugs within them. The
presence or absence of each individual plug plant was recorded in September of
1996, 1997 and 1998. Table 1 shows the mean survival of each species at the
four different field-surface elevations in 1996, 1997 and 1998. Statistical
analysis, using One-Way Analysis of Variance (ANOVA), was undertaken to
assess whether the survival of individual species varied significantly between
different elevation bands. Significant differences are also shown in Table 1.
In 1996 and 1997 four of the species studied, F. ulmaria, L. jlos-cuculi,
S. pratensis and T. flavum experienced significantly higher rates of survival in
the lowest plots (Ll). In 1997 mean survival of these four species in the lowest
plots ranged from 62% to 83% compared with mean survival rates of 21% to
34% in the highest plots (L4). For S. pratensis and T. flavum survival was
found to decline fairly uniformly with increased surface elevation. However,
for F. ulmaria and L. jlos-cuculi there was very little difference between the
percentage survival of plants in plots L2, L3 and L4 (Table 1 and Figure 2a).
In 1998, after the raising of water levels, plant mortality rates were high.
F. ulmaria, L. flos-cuculi and S. pratensis, which had all shown better survival
rates in the lower plots in 1997, survived better in the higher plots in 1998
(Table 1 and Figure 2b). T.flavum also declined over the period 1997 to 1998,
but mortality rates were greater in the higher plots. Consequently, unlike
F. ulmaria, L. flos-cuculi and S. pratensis, T. flavum continued to be
significantly more abundant in the lowest plots (Table 1 and Figure 2b).
Both C. dissectum and M. aquatica experienced extremely low levels of
survival: in 1997 only 6.7% of C. dissectum and less than 1% of M. aquatica
plants were found in the lowest plots (Ll) and in 1998 no individuals of either
were recorded in any of the plots (Table 1).

Discussion
In each of the three years of this study, the survival of the planted plugs
appears to have been markedly affected by surface elevation. This suggests that
water levels have at least partly influenced the survival rates of plugs. Whilst it
is not possible unequivocally to relate plug survival to water levels, it is
instructive to consider the water-table requirements of the species studied.
F. ulmaria is known to prefer damp and marshy sites and can tolerate
periodic flooding (Grime, Hodgson & Hunt, 1988). Unlike many other
wetland species, it also has a moderate degree of drought resistance and can
cope with periods of water deficit. F. ulmaria is, therefore, able to tolerate a
broad range of hydrological conditions and was expected to show good survival
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rates at Baker's Fen both before and after the raising of water levels. In reality
this was not entirely the case; it displayed a marked preference for the lower
(presumably wetter) plots in the first two years of the study, when water-table
levels were relatively low, and for the higher (presumably drier) plots after the
imposition of raised water levels.
S. pratensis has more precise hydrological requirements than F. ulmaria and
avoids both droughted and waterlogged sites (Grime, Hodgson & Hunt, 1988),
preferring damp pastures. Like F. ulmaria, it had higher survival rates in the Ll
plots before the raising of water levels and showed a preference for the higher
plots when water levels in the site were much higher. L jlos-cuculi also avoids
waterlogged areas and showed similar findings to these two species.
T. jlavum, the only species to remain more abundant in the lowest plots after
the raising of water levels, has a higher Ellenberg 'F' rating than either
S. pratensis or L. jlos-cuculi and would be expected to be more tolerant of
waterlogged conditions. It does, however, have the same Ellenberg value as
F. ulmaria, which seemed Jess able to endure waterlogging. Within each 'F'
value the response of different species to waterlogging will vary, and it is too
simplistic to assume that species with the same 'F' value will respond in exactly
the same way to soil moisture conditions. Species may, for example, show
marked differences in their tolerance of flooding or water shortage at different
seasons or even at different stages of their life cycles. With regard to the
Baker's Fen findings, it is possible that the F. ulmaria plugs, which have
grown very little since they were inserted, were not sufficiently established to
endure the semi-flooded conditions of the Ll plots.
The extremely low percentage survival of M. aquatica and C. dissectum
suggests that conditions at Baker's Fen were ill-suited to the ecological
requirements of these species. C. dissectum prefers damp sites but had much
lower survival than both F. ulmaria and T. jlavum, which also have Ellenberg
values of F8. M. aquatica is a true wetland species, preferring waterlogged
soils, and is suppressed by trampling and grazing; it is also known to exhibit
genetic variation (Grime, Hunt & Hodgson, 1988). Consequently the plug
plants, which were grown from seed collected at Wicken Fen, might be poorly
suited to the relatively low water levels of the study site in 1996 and 1997. It is
likely that a combination of relatively low water levels before 1998 and
competition from aggressive grass species (notably Elytrigia repens)contributed
to the high mortality of M. aquatica and C. dissectum plugs.
In examining the impact of surface elevation upon the survival of the plugs,
we have naturally tended to concentrate on comparing data for the highest (IA)
and lowest (L1) plots. It is, however, also noteworthy that slight changes in
soil surface elevation, both before and after the raising of water levels, had a
pronounced impact upon the survival of plug plants of certain species. In 1997,
for example, small increases in surface elevation led to a dramatic reduction in
the survival of F. ulmaria and L. jlos-cuculi (Table 1 and Figure 2a). Such
findings could have major implications for the success of plug-planting and
other restoration schemes, particularly at sites where species are close to their
tolerance of certain environmental conditions such as site topography and
availability of soil-water. Knowledge of the precise autecological requirements
of species and the competitive interactions between them is therefore crucial if
habitat restoration schemes are to be successful.

61

The three fields

Figure 1: Location of the three fields at Wicken
Fen in which the plug-planting trials are being
undertaken

Table 1: Mean survival (%) of inserted plug plants at four different field elevations in 1996, 1997 and 1998
Significant differences between survival of species at different surface elevations are indicated as follows: n.s. =not significant,+ = p
*** = p ~ 0.001. Ll are the plots at the lowest elevation, lA those at the highest.

~ 0.1,

Percentage survival
1996

1997

Species

L1

L2

L3

L4

Filipendula ulmaria
Lychnis jlos-cuculi
Succisa pratensis
17zalictrum flavum
Cirsium dissectum
Mentha aquatica

80
79
88
86
7
8

36
45

34
43
63

29
40
57
51
0
0

59
74
1
0

56
0
0

1998

Signif.

L1

L2

L3

lA

***

83
62
82
74
7
1

26
24
54
63
0
0

26
26
43
37
1
0

21
26
34
32
0
0

+
+

+
+

***

Signif.

***
+
+

***

+
n.s.

L1

L2

L3

lA

Signif.

0

4
2
3
45

13
10
19
26
0
0

15
22
26
14
0
0

n.s.
n.s.
n.s.

3
0
58
0
0

0
0
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n.s.
n.s.
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Figure 2: Survival of plug plants at four different surface elevations in 1997 and 1998
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Plot height
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Conclusions
Research has shown that the re-creation of grassland habitats, using a
number of different techniques, can be achieved under certain circumstances
(Wells, 1989). The introduction of plug plants can lead to high rates of
establishment of certain desirable species and in some instances may offer a
preferable alternative to the sowing of seed mixtures. The provenance of
commercially available seed often makes it unsuitable for restoration schemes
(Stevenson, Bullock & Ward, 1995), and seed of certain desired species is
not readily obtainable from conventional suppliers. In addition, the collection
and cleaning of seed by hand is a time-consuming process and it may not be
cost-effective when only moderate quantities of seed are required. Finally, it is
important to stress that the success of plug-planting schemes is dependent not
only on the ability of plants to establish themselves, but also on their ability to
spread and colonise other parts of the restoration site (Wells, 1989). At present
little is known about the creation of wet grassland with plug plants and further
research is needed to test the viability of plug-planting as a habitat restoration
technique. The work at Baker' s Fen is to continue and dip-well data will be
used to relate the future progress of the plugs to water levels more accurately.
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The Wicken Fen fires of 1903 and 1904
C.D. Preston
Introduction
The best known fire in the history of Wicken Fen took place on 15 August
1929, when a large area of the Sedge Fen was burnt. A mattress of dead
Cladium leaves acted as kindling and assisted the spread of the fire. A dramatic
picture of the aftermath of the fire is included in the Wicken Fen book (Friday &
Harvey, 1997, p. 68). The recovery of the vegetation was studied by Godwin
(1932), who concluded that it "did no permanent damage to the plant and
probably not to the animal life of the Fen" and indeed that it was beneficial to
the extent that it checked the colonisation of the Fen by bushes. More recently,
in 1991, a fire started by a smouldering litter heap burnt a large area of Frangula
alnus carr which had been killed by disease, but again "leaving the ground flora
and fauna virtually unscathed" (Friday, Walters & Lock, 1997, p. 88).
Roy Vickery of the Natural History Museum recently drew my attention to a
small collection of letters dealing with the Cambridgeshire flora addressed to the
botanist Arthur Bennett (1843- 1929). These letters were acquired by. the then
British Museum (Natural History) with Bennett's herbarium in 1930. Two of
them deal with fires at Wicken in 1903 and 1904. I had not heard of these fires,
and reference to the standard accounts of the Fen (Gardiner & Tansley, 1923;
Gardiner, 1925-1932; Friday, 1997) revealed only passing references to the
1904 fire as "our biggest conflagration" (Gardiner, 1928, p. 382) or "an earlier
conflagration" than that of 1929 (Friday & Harvey, 1997, p. 66). It therefore
seems worth reproducing these letters and associated extracts from local
newspapers dealing with these almost forgotten episodes in the Fen's history.
The author of the letters, Alfred Thuman (1858-1929), was an entomologist
with a particular interest in microlepidoptera. He was born in Whittlesford and
as a young man he caught "the first big bag" of the Flame Wainscot moth S~nta
flammea in Britain, at Wicken Fen in 1876 (Thuma!!, 1929; Sheldon, 1929).
The 1903 fire
The letter to Bennett dealing with this is reproduced below.
"Mascotte"
Whitehall Rd
Thornton Heath
20.vi.03.
Dear Sir,
According to promise I send the enclosed cutting from the "Cambridge
Chronicle" of June 12th. As I suspected, a considerable amount of damage has
been done. At least 20 acres apparently, rather a large slice! It seems curious
that the fire seems to have confined itself to Verrall's particular portion,
possibly isolated by dykes from the rest. With the large amount of rain which
has since fallen I expect most of the vegetation will spring up again, if, of
course the roots are intact, but with insect life a far different state of affairs
would naturally have taken place. I daresay you know Verrall, by name at all
events? He is or was lessee of Lewes race-course & is I believe clerk of the
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course at Newmarket- where he lives. He is our greatest English authority
on Diptera (flies) & his vols. on these insects now in course of publication
will form the standard work one [sic] this section of insect life. Strange
combination Horse racin~ & Entomolo~y!! I am afraid our friend who wrote
the enclosed article is hardly a modem Linnaeus! What the "rare Aster" is
I know not & the "Crimson underwing" would be an eye opener indeed at
Wicken fen considering that the larva is an Oak feeder & the head quarters of
this species is the New Forest! I shall very likely hear from one of the
Cambridge collectors soon & if so will send you any further details I may
obtain. Meantime I hope this will be a lesson to silly young collegians, who
instead of being in the fen on that Sunday afternoon should have been attending
service in their college chapels! This writing of mine is rather.=::= but my
hands, in spite of a fire are shaking with cold & this on June 20th 1903!!
Yours very truly
A. ThurnaU
A detailed report of the fire appeared on p. 6 of the Cambridge Chronicle and
University Journal, Isle of Ely Herald, and Huntingdonshire Gazette, a weekly
newspaper published in Cambridge, on Friday, 12 June 1903. (A "sanguinary
revolution" in Belgrade was reported on p. 8 of the same issue.) Under the
byline of "A correspondent", the article began:
Some three years since there was a great outcry against the threatened
disappearance of Wicken Fen, the last of the great East Anglian Penland.
The Standard took the matter up, and the result was that ardent
entomologists and botanists, as well as those interested in the
preservation of places of historic interest, purchased the property.
Among those who secured large pieces of this virgin fenland was Mr.
George H. Verrall, and he and the other owners have generously thrown
the preserved portions open to the public. On Sunday afternoon, about
five o'clock, some men saw flames and a dense smoke arising from an
area of about twenty acres, recently acquired by Mr. Verrall. A strong
wind was blowing at the time, and although the villagers endeavoured to
beat out the fire, they were unsuccessful, and the whole twenty acres of
sedge and undergrowth were destroyed.
The correspondent goes on to outline the botanical and zoological interest of the
Fen, referring to the "rare aster" and listing amongst "the commoner habitants
of this expanse of flat marshy land" the "crimson underwing moth". As a
botanist, the Chronicle' s correspondent was more knowledgeable than ThurnaU:
a plant then known as Aster salignus but now recognised as A. novi-belgii was
first recorded at Wicken Fen in 1864 and was a well-known feature of the Fen
at the tum of the century (Walters, 1997). The Chronicle report concludes:
At this time of year the Fen is covered with verdure like a prairie, and the
undergrowth being dry, it burned rapidly, until at one time there was
nearly a quarter of a mile of fire, so that the destruction of natural life
must have been terrible to contemplate. It is feared that this disastrous
loss of rare insects, etc., will, as the fire was due either to vandalism or
gross carelessness of some holiday-maker, be the means of closing this
charming haunt of a host of enthusiastic naturalists to the general public.
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The Chronicle was one of two weekly papers in Cambridge. Its political
rival, the Cambridge Independent Press University Herald and Ely, Newmarket,
March, Soham, Wisbech, Huntingdon, St. Ives, Royston & Saffron Walden
Gazette, carried a brief report on p. 5 of the 12 June issue:
FEN FIRE. - On Sunday afternoon, about four o'clock, a fire was
discovered in the Sedge Fen, Wicken. The alarm was raised and
attracted many persons to the spot. They at once commenced to work
and succeeded in putting out the fire, but not before about 20 acres was
burnt. It was the property of Mr. Verrall, of Newmarket. It is
understood that the crop on the land was not insured, and there seems to
be no information as to the origin of the fire.
This report, which so clearly fails to grasp the importance of the fire, was
followed by an advertisement, "PREMISES INSURED AGAINST FIRE on
best terms by the Royal Exchange Assurance Corporation ...",which was
commonly attached to reports of fires in the Independent.

The 1904 fire
This fire is also described in a letter from Thumall to Bennett.
Mascotte
WhitehallRd
Thornton Heath
30.iv.04
Dear Sir,
I heard from Wicken today & the letter contained~ bad news. I am
exceedingly sorry to tell you that another fire took place in the dear old fen on
Saturday Ap. 9th. & no less than 100 acres of the herbage was quite burned up.
I understand that, like last years fire, it was caused by the careless dropping of
matches by some unmitigated idiot & some years will have to pass bye before
the herbage is quite restored again. I fancy from the rapidity of the flames- the
100 acres were burned in 3 hours - that the actual roots would not · be
destroyed, but of course all the valuable insect life would be wiped out over that
large area as well as birds nests. The part of the fen destroyed is described as
"the north west comer of the large block of fen lying towards the south east".
Also "the damage done to the sedge crop alone will amount to some hundreds
of pounds, while the damage done to Natural History cannot be calculated".
I feel sure that you will be as heartily sorry as I am in this matter. 'Tis rather
strange these fires should be taking place there; during my many visits there
from 1874 onwards I never remember the least conflagration taking place.
I have no botanical news to impart at present, & of course this letter does not
require a reply.
With kind regards
Believe me to be
,Yours truly
A. Thumall
As if to atone for its scanty coverage of the fire the previous year, the
Cambridge Independent Press of 15 April1904 carried on p. 8 a long report of
the fire. It again stressed that the Fen was "the only piece of virgin fenland left
in England", "the haunt of the entomologist and the botanist". The details of the
entomological riches are clearly lifted (without acknowledgement) from the
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Cambridge Chronicle report of the year before, complete with reference to the
Crimson Underwing moth. The report also quotes (with acknowledgement) a
description of the landscape of the Fen by C. G. Harper, a rather gothic vision
of a place where "things crawl and creep in the viscous slime, and on warm
summer days, after rain, the steam rises from the beds of peat and wild growths
as from some natural cookshop". Harper was a prolific author of topographical
books, and this comes from The Cambridge, Ely and King's Lynn Road
(Harper, 1902).
After this lengthy preamble the details of the fire are provided:
The fire on Saturday was caused in much the same way as that in
June last year, by a visitor carelessly throwing down a match after
lighting a cigarette. Dr. Sharp, Curator of Zoology at Cambridge, who
is a frequent visitor to the fen, was on a beetle hunting expedition,
accompanied by two friends, Mr. Pratt and Mr. Walker, and one of
them, as has been said, threw down a lighted match. In its dry, brittle
conclition the sedge immediately took fire, and although the party at once
made energetic efforts to extinguish the blaze, with a strong northwesterly wind blowing the flames spread with great rapidity, and in an
increclibly short space of time acres of growth were involved. The scene
is described as resembling that of a prairie fire, with masses of flame,
and dense smoke rolling towards the village. The attention of the people
in the village was soon attracted, and Mr. Bailey, who acts as head
caretaker of the Fen, and many helpers were soon on the scene making
every effort possible to stay the fire. At one time the thatched cottages
and builclings at the edge of the Fen at Wicken Lode appeared to be in
great danger, and the inhabitants had a warm time, but fortunately the
property escaped. The course of the fire is easily seen in the blackened
stretch from what is known as Rayner's Ditch [?Drainer' s Dyke), right
away to Wicken Lode. It is difficult to estimate the damage that has been
caused in the burning of the sedge, and, of course, the loss of
chrysalides of butterflies and moths which, almost extinct elsewhere,
were found in this Fen, must be almost irreparable. We understand that
something like eighteen owners are involved. The National Trust has
acquired many acres of Fen, and upon their plots notice boards are
erected, bearing the warning: "No person is allowed to light any fire on
land in the Fen belonging to the National Trust, nor to destroy or remove
any plants, nor to capture or destroy any butterflies, moths or caterpillars
thereon. All destruction of animal or vegetable life is absolutely
forbidden." Private owners, however, let their plots, or allow persons to
visit them for collecting purposes, by the purchase of tickets. Thus, in
the course of the year the Fen has a great number of visitors, and it is
difficult to see how the suggestion that, after these fires, "the Fen should
be closed to entomologists," can be carried out under present conclitions.
The report in the Cambridge Chronicle (p. 6) was much shorter, but it
estimated that nearly 130 acres had been burnt and that "the loss of sedge alone
reaches a value of nearly £500".
A brief report of the fire in a cutting from the Daily Chronicle of 14 April
1904 was also acquired by the British Museum from Bennett's herbarium and
associated papers. It was attached to Thurnall's letter by A.J. Wilmott in 1940.
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It concludes with the observation:
One naturalist we know has from time to time bought little patches of the
land as they came up for sale, lest the whole should be drained, and it
would be well if the nation could now purchase the whole, provided that
it were left absolutely untouched.

Discussion
In his second letter, Thuman expresses his surprise that, after a long period
without fire at Wicken Fen, there should have been two fires in successive
years. Rowell (1997, p. 203) points out that the rising interest in the natural
history of the Sedge Fen from 1880 onwards "was paralleled by a decline in the
demand for sedge which, in turn, was manifested in increasing neglect of the
sedge fields and ditches". This might have led to a build-up of unharvested and
combustible material and hence increased the vulnerability of the area to fire.
Thurnall suspected that the 1903 fires would have had little long-term effect
on the vegetation of the Fen, and this view was confirmed by Godwin's studies
of the 1929 fire. However, most contemporary commentators stressed the
damage of the 1903 and 1904 fires to the invertebrates of the Fen, whereas
Godwin and more recent authors have concluded that the effect of such fires on
animals is probably small. In fact, there seems to be little hard evidence of the
effect of fen fires on the invertebrates of the Fen, and in its absence neither the
pessimism of the earlier comments nor the more optimistic view of recent
writers really carries conviction.
It is striking that the importance of Wicken as "virgin fenland" was so well
known at the turn of the century. It is difficult to recapture what this phrase
would have meant to the readers of the local newspapers at the turn of the
century, but it was probably used to describe the undrained fenland landscape
with its flora, fauna and traditional land-use practices, which had survived here
whereas elsewhere it had succumbed to agricultural improvement. It is unlikely
to have been understood to mean land which was uninfluenced by human
activity, the meaning that modern ecologists would attach to the phrase, as
contemporaries were certainly aware of the sedge harvest at Wicken. However,
the importance of these activities in maintaining the vegetation of the Fen was
unappreciated. It would be difficult to find a better epitome of the prevalent
attitudes to the Fen than the Daily Chronicle's suggestion that it should be left
"absolutely untouched".
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Experimental studies on Fen Dandelion
Taraxacum palustre in Little Breed Fen, Wicken Fen NNR
Kevin Walker, Philip Oswald, David Barratt & Owen Mountford
Fen Dandelion Taraxacum palustre (Lyons) Symons (1798) is a small to
medium-sized dandelion of seasonally flooded hay-meadows, calcareous
flushes and margins of gravel-pits (Richards, 1972). It is unique among British
dandelions in having a combination of linear to narrowly oblanceolate, entire to
denticulate leaves and an absence of pollen. The exterior involucra! bracts are
appressed, with a broad, scarious margin. It is the commonest representative
of Section Palustria (H. Lindb.) Dahlst., which includes two local endemics,
T. webbii and T. samiense, and T. anglicum, an uncommon plant of haymeadows in lowland England (Dudman & Richards, 1997). In 1972 Richards
reported Fen Dandelion as "rare, apparently only surviving in Norfolk,
Cambridgeshire, Berkshire, Hampshire and Co. Clare". Since then it has been
found to be more widespread and is now known to occur in 65 10-km squares
in the British Isles (in 29 vice-counties), with concentrations in East Anglia, the
New Forest and the west of Ireland (A.A. Dudman, pers. comm.).
This species was first found by Charles Miller on "Hinton Moor" near
Cambridge and described by Israel Lyons Junior (as Hieracium palustre) in
1763. It was then recorded from a number of other sites in v.c. 29 before 1900
(in chronological order, Teversham and Sawston Moors, Shelford Common,
Anglesea Abbey, Quy and Bottisham Fens, Cherry Hinton, Madingley Chalkpit and Stretham Fen). In this century it has been found at Wicken Fen, the
South Pit at Upware (by C.E. Moss, c. 1910), Doddington Turf Fen (1932),
Shepreth Moor (1952-1980) and Quy Fen (1949-1987), and there are
specimens in CGE from all these sites except Upware; but its current status in
Cambridgeshire is uncertain in view of the lack of records in the last few years.
The plant has been known from Wicken Fen since at least 1908, when it was
first recorded by C.E. Moss. From the 1920s to the 1950s there was a small
population on Sedge Fen Drove (see map opposite p. 33), and Dr S.M. Walters
collected it on Milner-White's Piece in 1952 (CGE). In the last three decades
monitoring at Little Breed Fen, on the edge of the reserve, has shown a
fluctuating population (Walters, 1997). The numbers of rosettes counted here
by John Harvey in a five-year study were 209 in 1981, 403 in 1982, 276 in
1984 and 163 in 1985 (Harvey, 1986). The species was later thought to be
extinct, having last been seen in 1992 (Walters, 1997), but it was refound by
Adrian Colston, Property Manager at the Fen, in the same site on 7 April 1998.
Before its supposed demise in 1992, John Harvey collected seeds from Little
Breed Fen and passed them on to colleagues at Monks Wood for experimental
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work. As sufficient seed was produced for large-scale propagation, it was
decided to attempt to reinforce the population with 'plug' plants. The aims of
this project were twofold - to establish a self-sustaining population and to
assess establishment and performance at different water-level regimes. This
paper provides a brief summary of the initial success of this project. A more
detailed account of the experimental work is in preparation.

Method
Pot-grown plants of Taraxacum palustre were planted in the original locality
in the north-western part of compartment 22, the south-eastern half of Little
Breed Fen (see map opposite p. 33), in August of 1998, at three different
elevation (wetness) levels, 0 (height equivalent to the top of the fen ditch),
+ 12 em and + 24 em. Each plot contained 20 plants (spaced 25 em apart)
and was replicated in five parallel transects following the slope of the field.
This gave a total of 300 plants (three elevation levels x 20 plants per plot x five
replicates). The survival of plants and the numbers of emerging capitula
(flower-heads) and elongating scapes were recorded on 23 March 1999. On the
same date the extent of predation on leaves and capitula was also assessed.

Results
Table 1 summarises the preliminary findings. Overall establishment has been
very high (94%), with only 18 of 300 plants failing to survive the first winter.
Mortality was confined to the lowest plots, which were inundated by up to
10 em of water. Although most plants had capitula emerging from the rosette
by the time of the survey, there was no obvious pattern in relation to elevation;
but the number of capitula on elongating scapes, an indication of the
advancement of flowering, was consistently greater in the plots at higher
elevations. Predation (mainly grazing of the leaves and capitula by small
mammals but occasionally leaf-mining, attacks by molluscs etc.) was observed
to be high in all plots but more so at the two higher (and drier) elevations.
Table 1: Survival and development of Taraxacum palustre plants at three
different elevations six months after planting (October 1998-March 1999)
Ocm*
o/o survival of plants (100 plants at each level) 82
134
Total number of emerging capitula
Mean number of emerging capitula per plant
1.63 ± 0. 15
Number of plants with emerging capitula
60
Mean number of emerging capitula on these
2.23 ± 0. 14
8
Total number of scapes elongating
(but capitulum stiU closed)
Number of plants with scapes elongating
8
Mean number of scapes elongating on these
1 ± 0.00
o/o of plants predated (leaves and capitula)
52

Elevation
+ 12 em

100
82
0.82 ± 0.10
50
1.64 ± 0. 12
28

+ 24cm
100
156
1.56 ± 0.13

74
2.11

± 0.13

46

22
1.27 ± 0.10

46

87

74

1.44

± 0. 13

*Standing water in some places up to a depth of 10 em on 23 March 1999

Discussion
The initial establishment of Taraxacum palustre at Little Breed Fen has been
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very high and this suggests that the prospects for building up the population are
very good. However, the proximate causes of extinction are presumably still at
work (since there have been no changes in management since 1992) and need
further investigation if survival is to be self-sustained. One possible cause may
be the cessation of liming of the field with basic slag, which was curtailed on
the reserve some time ago and is now considered unacceptable. It has been
shown experimentally that the decline in soil pH and mineral nutrients which
follows the abandonment of such practices causes significant floristic changes
(Harvey, pers. comm.; Tallowin, n.d.). Taraxacum species, in particular, seem
to be very sensitive to such changes.
One of the factors which may be working against Fen Dandelion seems to be
excessive predation by Rabbits and other small mammals. Harvey (1986)
showed that heavy predation of capitula (between 60 and 90% in three of the
five years of his study) led to very low seedling recruitment and suggested that
survival of the species was primarily by clonal growth. The data reported here
support these observations and suggest that without adequate protection against
grazers overall seed-set in the coming season will be very low. However, in
view of the importance of clonal reproduction by root fragments, grazing may
be an important factor in the persistence ofT. palustre at some sites; indeed at
Shepreth Moor its disappearance coincided with the cessation of stock-grazing
(P.D. Sell, pers. comm.). At Wicken, where there has been no stock-grazing,
disturbance caused by wild mammals and 'cutting management' may be more
important, but this requires further investigation.
Although the effects of soil wetness have yet to be fully investigated, initial
results from laboratory experiments suggest that waterlogging has an adverse
effect on plant performance. Monitoring of the population at Little Breed Fen
will provide an important field test of these results.
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The woods 30 years on: where have the Primroses gone?
Oliver Rackham
Woodland ecology has celebrated its centenary. In 1897 Miller Christy read a
paper on Oxlip ?rimula elatior and Primrose P. vulgaris in eastern England
(Christy, 1898). Many of his pioneer conclusions have stood the test of a
century. Within two limited areas, one west of Cambridge, the other east, most
ancient woods contain oxlip; some woods contain primrose as well; a few
contain primrose but not oxlip. Oxlip is still in exactly those woods where he
found it; it is strongly associated with ancient woodland; it responds strongly to
coppicing; and it forms hybrid swarms with primrose in those woods that
contain both.
Christy proposed that oxlip, the rarer species in Britain, was a relict of
prehistoric times, gradually being "hybridized out of existence" by primrose, a
commoner, "aggressive and extending species". The time has come to test
whether primrose has indeed increased at the expense of oxlip in the hundred
years since the prediction.
In the 1960s I mapped the distribution of oxlip, primrose and hybrids, among
other plants, in the woods of west Cambridgeshire. I have repeated these
observations at various times and can compare the present state with that of 30
years ago and with earlier records by others back to Miller Christy. I have taken
successive photographs of the same scenes year by year, going back sometimes
to the 1960s, and have observed permanently marked plots, from which the
local distribution and sometimes the fate of individual plants can be worked out.

Figure 1: Knapwell Wood, Cambs: Oxlip and Primrose in c. 1936, 1967-69
and 1997
Black dots (for oxlip) and open dots (for primrose) indicate the general density of the two
species, not individual plants (whic h are much more numerous). Hybrids are not mapped
separately: a mixture of black and open dots usually means that both species and their hybrids
are present. The map of c. 1936 is enlarged from a tiny original by Meyer & Meyer ( 1951 );
oxlip is shown by N.E.- S.W. hatching, primrose by N .W.-S.E. hatching.
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The woods in this paper are all ancient woodland over boulder clay,
sometimes with additions of various dates to the original core of the wood.
They are composed of ash, maple and hazel, with scattered timber trees of oak
and clonal patches of elm and aspen. They were all coppiced from medieval
times into this century. In most of them coppicing has been partly resumed
from the 1960s onwards.

Changes in woods with Oxlip and Primrose
Knapwell Wood (Figure 1)
A test example should be this small ancient wood with both species, where
oxlip has been known since 1860. In the 1930s Doris and Harry Meyer and
David Valentine found primroses round the edges and a much large number of
oxlips in the middle (Meyer & Meyer, 1951; Valentine, 1948). On Miller
Christy's hypothesis primrose should have been spreading into the interior of
the wood and should by now have eliminated some, if not all, of the oxlip.
In reality, when the Meyers returned in 1947 they found that "primrose had
decreased round the edges of the wood, leaving the margins withou~ either
species" (letter from H. Meyer to O.R., 1969). In 1966-67 I was unable to find
any pure primroses at all. In 1969 I looked more carefully, trying to map every
primrose and hybrid plant, as well as the general distribution of oxlip; I found
221 hybrid and 144 primrose plants, mostly on the massive ancient bank round
the perimeter of the wood.
In 1997 I tried to refind these plants and could find only 10 hybrids and 18
primroses. The summary is as follows:
Oxlip plants
Hybrid plants
Hybrid inflorescences
Primrose plants

1969

1997

c. 10,000

c. 4 ,000

1997 as %of 1969
c. 40%

221
462
144

10
29

5%
6%

18

12%

Knapwell Wood thus shows the opposite of Miller Christy's prediction: the
oxlip majority has somewhat declined, but primrose is nearly extinct.
Hardwick Wood (Figure 2)
This is another oxlip-majority wood. Miller Christy remarked in 1897 that
the boundary between primrose and oxlip ran through the wood. The Meyers in
the 1930s mapped the southern part (now known to be ancient woodland) as
oxlip and the northern, recent part as primrose, with a zone of overlap.
In 1968 I mapped a large oxlip population in the old wood, with a scatter of
primroses and hybrids round the edges; primrose had largely disappeared from
the northern part. Remapping the middle of the wood - the Meyers' overlap
zone- in 1983, after resumption of coppicing, I found little change or a slight
increase in both. In 1996-97 I remapped the whole wood and found a modest
decline in oxlip and a considerable decline in primrose.
Madingley Wood
Oxlip and primrose both used to occur. John Ray in 1660 recorded oxlip
"abundantly", but it disappeared by the 18th century, probably owing to the
grubbing-out of part of the wood (Rackham & Coombe, 1996). The Meyers in
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the 1930s mapped primrose throughout the wood. It was still widely scattered
in the 1960s, but in 1998 I could find only 16 plants on one of the rides.
Gamlingay Wood
This wood has more oxlip than primrose. In 1910 R.S. Adamson described
oxlip as "abundant" and primrose as "locally abundant" (Adamson, 1912). In
the 1930s primrose was mainly on the north-west side. When I knew the wood
in 1968 this was still so, but with some indication of an increase in primrose.
By 1991 oxlip had declined, but it still persists in most parts of the wood, even
those successfully converted to conifers in the 1960s. Primrose had almost
disappeared, except around the sandy area in the middle of the wood.
~.1J36

I
100M.

ij3J

1)J6-J7

1)68

Figure 2: Hardwick Wood, Cambs: Oxlip (black dots) and Primrose (open
dots) in c. 1936, 1968, 1983 (part of wood) and 1996-97, with conventions
as for Figure 1
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Buff Wood (Figure 3)
This is probably the best primrose wood in Cambridgeshire, with an oxlip
minority. It was mapped by the Meyers in the 1930s; more detailed vegetation
maps were made by B.A. Abeywickrama in 1948 (Abeywickrama, 1949) and
by me in 1967, 1981 (with 625 recording points in the 16-ha wood) and
1998-99. The Meyers found oxlip in the ihterior, primrose round the edges,
and neither in the northern 'panhandle'. In 1948 there was a central patch of
oxlip with a 'halo' of hybrids; primrose extended, at least as a scattering,
throughout the rest of the wood.
By 1967 oxlip had increased and a second oxlip area had appeared, while
primrose had somewhat declined. By 1981 the second oxlip area had somewhat
increased and primrose had partly recovered. By 1999·oxlip has slightly
diminished; primrose has become much sparser, especially in the outer fringes
of the wood, and is barely still in the majority.

Changes in Oxlip-only woods
Hayley Wood (Figure 4)
Hayley has been famous as the second best oxlip wood in England; it has
never had primrose. Abeywickrama's map of 1948 showed oxlip throughout
the old wood; it was abundant, sometimes dominant, over about two-thirds of
the wood. I estimated that there were then about four million plants. It was
acquired by the then Cambridgeshire and Isle of Ely Naturalists' Trust in 1962.
In 1966 I mapped it again: there were only minor changes in distribution,
although the plants were being thinned out by the depredations of Fallow Deer
Dama dama. A test exclosure set up in 1968 and a larger one in 1971- 72
established that these animals were the predators.
In 1976 I noticed a population crash of oxlip, put down to the combined
effects of two hot summers and predation by deer. After this the Trust
established two large deer-fenced exclosures. Oxlip has recovered much of
its former abundance in the fenced areas and sometimes along rides, where
the deer are deterred from feeding. Outside fenced areas it has largely
disappeared from the North Quarter (once the densest area) and East Quarter;
it has increased in the South Quarter, which is partly isolated by fences and less
frequented by deer. It tends to be replaced by dense Meadowsweet Filipendula
ulmaria.
The Triangle is the north-east comer, formerly a field with the ridge-andfurrow of 17th-century cultivation, which became woodland in the 1920s. It
was a classic area for measuring the rate of spread of oxlip and other plants into
'attached' recent woodland. I mapped every plant in 1973 and found that oxlip
had spread out from the original wood at about 1 m per year (Rackham, 1975a,
Figure 23). A remapping in 1987 indicated a slight acceleration. But by 1997
I found that oxlip had almost vanished from the Triangle.
Overhall Grove, Boxworth
This wood, most of which is medieval secondary woodland dominated by
elm, has only oxlip. In the 1930s and in 1967 oxlip was abundant over the
whole lower half of the wood. It has now declined and become more patchy,
but in one area is as dense as ever.
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Figure 3: Buff Wood, East Hatley, Cambs: Oxlip (black dots) and Primrose
(open dots) in c. 1936, 1948, 1967, 1981 and 1998-99, with conventions as
for Figure 1
The map for 1948 has been redrawn after Abeywiclcrama (1949).
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Figure 4: Hayley Wood, Cambs:
Oxlip m 1948,1966, 1973-74
and 1997-98
The key map shows the Triangle (post1920 woodland), areas coppiced between
1962 and 1997 (hatched), deer exclosures
with their dates (thick lines) and areas
formerly dominated by elm (stippled).
The map for 1948 has been redrawn after
Abeywickrama (1949).

2JO 1-1.
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Possible explanations
Miller Christy was wrong about oxlip being "hybridized out of existence".
On the contrary, primrose and hybrids have vastly declined since he wrote,
whereas oxlip has declined to a lesser extent. This is generally true of oxlip in
Cambridgeshire woods, and I find it to be so in Suffolk and Essex as well.
Although most of the non-woodland populations of oxlip, in hedges and
grassland, have been lost by destruction of habitat, Christy's woodland
populations all remain unless the wood itself has been grubbed out.
Primrose and oxlip are both perennials, but are not strongly clonal. Are they
immortal? Seedlings are not uncommon. Photographs of the same scene in
two successive coppice cycles generally show different patterns of plants,
suggesting that some of those seedlings become adults and replace others.
Tracing the fate of individual plants in small-scale photographs is not
straightforward, because they vary in size and leafage from year to year.
In 1982 I marked two large oxlips in Hayley Wood and then photographed
them every year. One plant died after 14 years, the other after 15, in both cases
after several years of decline. Some of the oxlips which I photographed in the
first deer exclosure in Hayley in 1968-69 were still there 26 years later. In
scenes in Buff Wood which I photographed in 1983 and 1998, 26 out of 28
primroses seemed to have survived, and many small plants had been recruited.
From these rather meagre data I infer that the half-life of oxlips (in a favourable
environment) is about 25 years, and of primroses probably longer. Their longterm survival (unlike that of, for example, Wood Anemone Anemone nemorosa)
depends on at least occasional seed production, germination and establishment.
Oxlip is a weakly competitive plant, easily squeezed out by stronger-growing
neighbours (Martin, 1968). Its decline may be due to factors favourable to
its competitors (especially Bluebell Hyacinthoides non-scripta), rather than
unfavourable to oxlip itself. Primrose is a slightly stronger competitor. Where
oxlip or primrose has gone, the site may be occupied by a competitor, such as
Dog's Mercury Mercurialis perennis in Knapwell Wood or meadowsweet in
Hayley, or it may remain as bare ground or bryophytes, as in Hayley.
Oxlip and primrose are stimulated to flower by coppicing: flowering reaches a
peak usually in the second or third summer after the wood is cut. However, this
has proved to be erratic for a number of reasons.
The two species differ in phenology. Oxlip typically comes into leaf in midMarch and blooms in April; the leaves may wither in June or persist into
October, depending on summer weather. Primrose has a much longer leafing
and flowering season; in mild winters it is evergreen.
Woods have changed less than the rest of the landscape, and the changes
have not all been unfavourable to oxlip or primrose. Some changes, such as
renewed coppicing and perhaps the death of elms, might be expected to be
favourable; others, such as increasing deer or eutrophication (fertilisers blowing
off adjacent fields and encouraging Common Nettle Urtica dioica etc.), might be
adverse.
Weather: dry summers
Oxlip here is an outlier of a 'Continental' plant, widespread in parts of
Central Europe with hotter, if usually wetter, summers than England. Primrose
is an 'Atlantic' species, common in parts of north-west Europe with wet, cool
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summers. On the Atlantic fringe of Europe, about as far inland as Paris, it is
a plant of the general countryside. It extends into southern Europe - even
reaching dry Crete - as a specialised plant of wet flushes and streamsides.
The Cambridge area is the driest part of Britain, with annual rainfall
averaging about 500 mm, in some years less than 400. An Atlantic plant should
be getting towards the limit of its drought tolerance. Primrose in wetter regions
grows in grassland and hedges; around Cambridge it occurs only in woods;
in Breckland it is absent. In Cambridge gardens it tends to die in dry summers.
Probably the most brilliant display of primroses in the area in living memory
happened in a part of Buff Wood felled in winter 1968. Primrose came into
bloom in November 1968 and was spectacular for the next 18 months. This
was repeated, but not on quite the same scale, in 1981 after the same area was
felled in 1980. 1968 was a phenomenally wet summer, with June-September
rainfall twice the average. 1981 had one and a half times the average summer
rainfall. 1983 was another particularly good season for primrose flowering after
coppicing, following the wet summer of 1982.
The log-books of coppicing plots show that oxlip is set back by dry
summers. The most brilliant display in living memory was in 1987 in the part
of Hayley Wood felled in 1986; the summer of 1986 had been nearly 30%
wetter than average. The small deer exclosure set up in 1968 came up for
felling in 1976, the year of the great summer, whose effects on vegetation (by
drought as well as heat) have been unrivalled so far this century. There was no
coppicing response at all. The next time the area was felled, in 1992, was
followed by a summer over 30% wetter than average and a response inside the
exclosure (in 1993) almost on the scale of 1987 (see inside front cover).
Dry or hot summers shorten the leafing season of oxlip. The leaves wither
in early summer and do not make the substance which goes into extra leaves
and flowers in the following season. In newly coppiced areas the soil can dry
out early in a hot summer, and high temperatures develop near the ground
between the stools (Rackham, 1975b), which in summers like 1976 cancels the
advantages of extra light.
Deer and other animals

Fallow deer are not an ancient feature of these woods. They have been in and
around Hayley Wood since the 1930s. Their numbers fluctuate between about
30 and 70 head in a wood of 40 ha (less exclosures), which is a lot of deer.
Oxlip is at the top of the menu for fallow deer, which bite out the middle
of the plant, leaves, flowers and all, and swallow it. In Hayley Wood this has
been demonstrated by many exclosure experiments from 1968 onwards: in
every exclosure oxlip has become more abundant than outside it. Deer are much
less active in other woods, and I rarely if ever see the characteristic leaf damage.
Primrose is probably less attractive to them.
Muntjac Deer Muntiacus reevesi, a more recent arrival and a smaller and less
numerous animal, occur in all the woods. In Hayley they get into all the fallowdeer exclosures except the small 1968 one. I have no direct evidence that they
eat much oxlip or primrose, but exclosures are about to be set up in Hayley
Wood to test this point.
Something bites off the flowers of oxlip and either drops them or (more
often) swallows them. In some years this animal can account for well over
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half the flowers; it is more prevalent in small concentrations of dense
flowering. Flower damage occurs in areas protected from fallow deer but
accessible to muntjac, but also in the 1968 exclosure, which muntjac seem not to
enter.
By 1974, when I wrote on oxlip in Hayley Wood, I knew that fallow deer
were eating most of the flowers outside exclosures and, by eating the leaves,
were causing fewer flowers to be produced. I estimated that oxlip flowering in
the wood was reduced by at least 90%; such flowers as escaped the deer were
often eaten by other animals (Rackham, 1975a, pp. 160 ff). But worse was to
come. In 1968, when the first exclosure was set up, two unfenced plots had
been selected to be as similar as possible to the fenced plot in numbers of oxlips.
Up to spring 1976, as photographs and notes show, they continued to have a
high density of plants, albeit stunted. After that year - the summer of the
century - the number of plants in the control plot crashed and did not recover.
The plants in the exclosure were less hard hit and recovered, going on to a mass
flowering after the 1992 coppicing.
There was a similar experience, with a population crash after 1976, in the
control plots to the 1-acre exclosure set up in 1971-72. By 1977 oxlip (and
coppice regrowth) were faring so badly in Hayley as a whole that the Trust
decided to set up large-scale exclosures as a conservation measure: one was
finished in 1979, another in 1987. Oxlip has recovered inside the fences, but
seldom to quite the density that it had before 1976. The fences, which now
enclose about 40% of the wood, have shifted the pattern of deer activity in the
remainder. Deer use the South Quarter less, and here too oxlip has recovered.
There is now much more activity in the Triangle, where the oxlip population
crashed after 1987.
Weather: dry springs and competition from Bluebell and Dog 's Mercury
Oxlip and primrose occur in poorly drained parts of the woods. Areas of
somewhat better drainage are dominated by bluebell, and still better-drained
areas by dog's mercury (Rackham, 1975a, Figure 29). The reasons for this are
known in detail. In wet seasons hollows and level areas are flooded for a few
weeks in spring; the pore-spaces in the soil are filled with water, and iron salts
are converted to the ferrous state, which is toxic to many plants. Mercury,
bluebell, primrose and oxlip are on a scale of increasing tolerance to ferrous-iron
poisoning and thus to flooding. Oxlip and primrose, weak competitors, grow in
parts of the wood that are too waterlogged for bluebell; bluebell, a moderate
competitor, grows in places too waterlogged for mercury (Martin, 1968; Martin
& Pigott, 1975).
It follo ws that the pattern of plant communities in these woods is kept in
being by periodic flooding in spring. When heavy rain falls in March or April,
as in 1975 or 1983, water stands long enough in hollows and on flatter parts of
the wood to generate ferrous iron, which holds back the advancing bluebells and
mercury.
Bluebell has an Atlantic distribution, extending less far into Europe than
primrose. Like primrose, around Cambridge it avoids hedges and is confined to
ancient woods. It ought to show a similar decline in response to hot summers.
It suffers little animal damage: fallow deer will not eat it unless very hungry, but
muntjac are suspected of occasional browsing.
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In Buff Wood bluebell is mainly on earthworks, including the ridge-andfurrow of ancient additions to the original wood. It showed this pattern already
in 1948. In the 1960s and 1970s it spread into some level areas. Since 1981
there has been a general slight decline in the area occupied, and in some sites
bluebells have become less dense, with a marked decline around 1996. The
bluebell-mercury boundary has been nearly stable.
In Hayley Wood there is an extensive bluebell zone in areas of intermediate
drainage between, and overlapping with, the mercury and oxlip zones (Figure
5). Year-to-year records at the oxlip-bluebell transition show a state of flux,
with bluebells colonising new ground but often not holding it long. Between
1966 and 1973 bluebell gained some territory at the expense of oxlip, and it
made further gains in the mid-1980s. Since 1989 it has relinquished much more
territory, and in some areas it now grows only around the bases of trees, a sign
that waterlogging has affected it; at the same time it appears to have gained
territory at the expense of mercury. Over 50 years bluebell has not diminished
much, although (as in Buff Wood) very dense stands have become less dense.
It continues to advance into the Triangle.

Figure 5:

Hayley Wood, Cambs: Bluebell in 1948 and 1997-98

Circles indicate where bluebell is confined to around the bases of trees. The map for 1948 has
been redrawn after Abeywickrama (1949).

Changes in tree canopy
Besides the local effects of resumption of coppicing, there are two other
changes. Replanting has a wide range of effects, depending on how thoroughly
the existing trees are exterminated, what trees are planted, whether they grow,
and how much birch invades the planted area. In Gamlingay Wood, where
most of these variations are represented, oxlip survives most densely in areas
that escaped planting or turned into birchwood; loss of primrose is not related to
replanting. In Knapwell Wood, small replanted areas tend to behave like
coppiced areas, with local increases of oxlip.
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Table 1: Summary of changes in woods

00

w

Change in Oxlip

Change in Primrose and
hybrid

Knapwell

60% decline since 1969

decline 1935-Q9;
90% decline since 1969

++

++

Hardwick

c. 40% decline since 1968

substantial decline 1935-Q8;
c. 70% decline since 1968

++

+

+

Madingley

long extinct

almost extinct since 1960

++

+

+

Gamlingay

stable 1911-Q8?;
c. 50% decline since 1968

stable 1911-Q8?;
c. 70% decline since 1968

Buff

increase 1948-Q8,
then nearly stable

increase 1935-48?; c. 40% decreases slightly
decline steadily since 1948 outweigh increases

+++

++

++

+

Hayley
(unfenced)

slight decline 1948-76;
c. 70% decline since 1976

absent

modest decreases
outweigh increases

+++

++

++++

+

Hayley
(fenced)

decline followed by partial
recovery

absent

fluctuates

++++

+

+

+

Overhall

c. 50% decline since 1967

absent

Change in Bluebell

Coppicing Death of Replant·
ing
elms

+

Deer

Eutrophic·
aJion

+

+

++

(Munt·
jac)

+

++++

Where areas of elm have died of Elm Disease, the ground is taken over more
or less rapidly either by elm suckers or by other trees. The Elm Disease area in
the east of Hayley Wood is a favourite hideout of fallow deer. This area has
largely lost both oxlip and bluebell. Oxlip will have been eaten by the deer, and
waterlogging seems for some reason to have increased so as to overcome the
bluebell.
In Overhall Grove, in contrast, areas of dead elm were often taken over for a
few years by coarse grasses and nettles, highly competitive plants which may be
responsible for the decline of oxlip. Places where oxlip remains abundant tend
to be either those avoided by nettle or those where the tree canopy remains intact
or under electricity cables where the wood is coppiced.
Increased fertility
Nutrient-poor places, such as ancient woods, are becoming rare and
beleaguered. The surrounding farmland is drenched in fertiliser, which migrates
into the woods either by drift or via bird-droppings. This may not be bad for
primroses and oxlips directly, but it encourages competitors with a high demand
for phosphate or nitrate, especially nettle, Cleavers Galium aparine and Groundivy Glechoma hederacea.
These plants have indeed increased in many ancient woods. In Hayley they
are codominant in a band round the north and part of the west side. In the
1971-72 exclosure and its control plots, ground-ivy became prevalent from the
mid-1980s onwards; it doubtless helps that deer never eat it.

Conclusions
The Miller Christy hypothesis fails. Primrose has consistently declined more
than oxlip. There is no sign that hybridisation is involved. Hybrids remain
where there are both parents: they have not increased at the expense of either.
The last 30 years have seen an exceptional run of hot dry summers, probably
without precedent at least since the medieval warm period of the 12th and 13th
centuries. The most severe in its effects on vegetation was 1976, which killed
many beech trees in Wandlebury and other places where beech is not native.
The 1997 summer, although roughly as hot, was wet and did less damage.
In descending order of severity were 1995, 1975, 1989, 1990, 1970 and 1983
(Clarke, passim). In the previous 70 years there were probably only three
comparable summers- 1959, 1921 and 1911 - and two in the 19th century1826 and 1846.
At the same time spring rainfall has diminished and waterlogging has become
rarer. According to my observations in Hayley Wood since 1964, seasons with
the greatest degree of flooding were (in descending classes) 1983; 1964, 1969,
1975; 1970, 1978, 1988, 1994; 1972, 1979, 1989. Out of 11 flood seasons in
36 years, there was only one in the last 10 years.
The pattern of severe summers fits the decline of primrose, an Atlantic plant
in the least Atlantic part of England, which only just withstands ordinary
summers. The 'Cambridge hole' in its distribution is indeed getting bigger.
I have no reports of primrose declining in western England, well within its
climatic tolerance. Competition probably plays a secondary part: in Knapwell
Wood the few remaining primroses mostly contend with vigorous mercury, and
anything that encourages mercury, such as several years without a wet spring,
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puts them in jeopardy. (Probably my 1969 mapping of Knapwell Wood,
coming after the drenched summer of 1968, recorded an unusually favourable
state of primrose, a temporary remission in the long decline.)
Those who believe in Global Warming will conclude that its first victim
is primrose, not bluebell as is often predicted. Bluebell, although a species
of Atlantic distribution like primrose which ought to decline first around
Cambridge, has not yet been decisively affected. So far, hot summers have
been within the range of tolerance of established bluebell populations. Some
fluctuations can be ascribed to the year-to-year incidence of waterlogging and
competition by mercury or to increasing competition from high-fertility plants.
Oxlip is less simple. From its Continental distribution it might be expected to
benefit from hot summers. However, there is good evidence, especially from
Hayley Wood, that oxlip is set back by hot summers, which kill some of the
plants. (Beech Fagus sylvatica has a similar European distribution and a similar
behaviour.) Ordinarily the dead oxlips are replaced by seed set by the remaining
plants. However, deer-browsing prevents the plants from setting seed and
makes the damage cumulative. Other effects, such as lack of waterlogging in
spring or loss of tree canopy and thus increased growth of competing herbs,
contribute in some woods.

Lessons to be learnt
This problem is more complex than at first appeared. The original hypothesis
(hybridisation) turns out to be insignificant. Instead six factors appear to be
involved, and they interact. Oxlip could withstand hot summers and survive
deer-browsing, but the two together are deadly, especially when the hot summer
follows coppicing.
These are not the only long-term changes in West Cambridgeshire woods.
In Gamlingay Wood since 1911 birch has become common and aspen
has greatly diminished, probably owing to replanting and lack of coppicing
respectively (Rackham, 1992). Meadowsweet, however, has become rare; this
is more mysterious, since the change has happened in most parts of the wood
irrespective of management and is not repeated in other woods.
Some features are remarkably stable. The patch of Green Hellebore
Helleborus viridis in Buff Wood, which I have known for 40 years, is almost
unaltered: photographs from 1974 to 1993 show individual plants unchanged in
every detail. The rare Atlantic liverwort Nowellia curvifolia, found in 1962 on
long-dead oaks under the eastern elms in Hayley Wood, still grows on those
same oaks, even though the death of the elms has exposed it to the heat of six
great summers.
Hayley Wood was set up as a nature reserve in 1962 specifically to conserve
oxlip. Of all the oxlip woods that I know, only three have fared worse than
Hayley- Hempstead Wood, Essex (replanting+ deer), Hatfield Forest, Essex
(deer over 900 years), and Madingley Wood. This is more to do with bad luck
than bad management, but one should ask whether oxlip would have been
worse off under sympathetic private management. A private owner might at
least have tried to control the deer, although whether this would have worked is
doubtful.
Increase of deer is not confined to England: I have seen equally spectacular
examples in Pennsylvania and Japan. Nor is the mixing-up of the world's
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deer populations: Red Deer Cervus elaphus and Himalayan Tahr Hemitragus
jemlahicus devour New Zealand, and three species of Chinese deer eat
up eastern England. All too often the first consequence of conservation is
unnaturally large populations of deer. In England, conservation trusts dare not
shoot deer for fear of what their members might think; in America, game
conservers want plenty of easy targets to shoot. In either event the ecosystem,
adapted to at most one-tenth of the amount of browsing, is devastated.
Long-term ecological studies present a philosophical anomaly. Ordinary
scientists formulate questions and then design experiments and observations to
answer them. The long-term ecologist cannot do this, because the questions
may not emerge until long after the observations have been begun. By the time
the problem has been noticed and the questions formulated it is too late to begin
the observations. We have to make do with data which we in our youth, or our
predecessors, gathered for some quite different purpose which by now, maybe,
has gone out of fashion. Much of the material in this paper was gathered either
to record coppice cycles or to investigate the relation between vegetation and
waterlogging. I often lament the observations which I would have begun if
I had known in the 1960s what were to be the ecological problems of the 1990s.
But without the baselines set up by Miller Christy, Adamson, the Meyers
and Abeywickrama, working to agendas of yet longer ago, we could hardly
even recognise the problems of the 1990s: we would not have enough data to
distinguish temporary fluctuations from long-term trends.
I would urge conservation trusts to be more active in long-term research,
experimentation and maintaining archives, as the Cambridgeshire Trust was in
the 1960s. Such observations should be written into the management plans of
sites, so that they can be carried on despite changes of personnel. Observations
should be simple and cheap - photographing from fixed points, recording
permanently marked plots or transects, or following the fate of marked
individual plants. Records, especially the notebooks and photographs of
deceased ecologists, need to be properly housed and catalogued like any other
archives. Universities, geared as they are to Ph.D. theses and research grants
and following trends in research, cannot be expected to gather unglamorous data
for which there is no immediate chance of publication. Yet without such data
there will be only the vaguest evidence of whether conservation is working, let
alone of what to do about it.
I invite readers to let me know of other material bearing on the past vegetation
of particular woods, especial! y maps and photographs of known locations.
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Kingfisher's Bridge revisited (autumn 1996 to autumn 1998)
Stephen P. Tomkins
Introduction
The Kingfisher's Bridge Wetland was developed in the autumn of 1995
from drained arable fenland (Tomkins, 1998). Since then the site has attracted
widespread interest for its vegetational succession, managed plant species
introduction and species recovery programmes and as an important new
wetland site for birds and other fauna. This paper is an update of news from
autumn 1996 to autumn 1998 and is a review of the successional and
management developments. The paper continues the story of the unfolding
plant community, essentially colonisation by seed dispersal from elsewhere or
from the seed-bank from past time, but also from seed intentionally sown and
seedlings planted out or set from deliberate vegetatitive cuttings. The
difficulties encountered in establishing the reed-swamp and fenland litterfields are reviewed and the results of the initial experimental methods
reported. To date the programme of introductions includes some nationally
endangered species. This article also includes a further review of the
burgeoning birdlife, and a short report on mammals is added. This novel
wildlife site is certainly under-recorded for many taxonomic groups, and,
if more data were to be gathered, it would have the potential for displaying
the relative rates at which colonists of newly established vegetation may be
seen to arrive. The whole site is now in the care of a Charitable Trust, the
objectives of which are described.
Rainfall deficiency and initial water management problems
The site excavation and establishment of this project (1995-96) began in
what are now seen as two relatively dry years. Although the autumn rainfall
of 1996 was average, the spring of 1997 was exceptionally dry (January to
April 1997 being 50% below the 10-year spring mean). This drought was a
factor which set back the quick establishment of wetland vegetation. It was
not until June of 1997 that there was extensive rain: 147 mm fell in that
month, a welcome three times the 10-year June mean. This at last set the
sown seed of Common Reed Phragmites australis growing. Water levels at
Kingfisher' s Bridge have been consistently managed from the outset to
optimise the flooding of what was planned as reedbeds, but adequate water
was j ust not available intially. All of the projected wetland is in fact below
river level and, although sufficient water could have been taken then from the
River Cam, this was resisted because of the danger of pollutants in the water.
In the event, 1997 ended with more rainfall than 1996, but it was still a
relatively dry year, being well below the mean for this decade. 1998, by
contrast, was the wettest year in the last 10 (with over 700 mm in total).
Rainfall in each of April, June and September 1998 was over twice the mean
level for these months; this fact undoubtedly promoted the development of the
wetland vegetation to a greater degree than had been seen before in any year
since the project began.
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Plant records 1997-98
Vegetation monitoring was earned out in the summer months by Wildlife
and Countryside Services in both 1997 and 1998. I am grateful to Roger
Beecroft, Mike Crewe and S.J. Dunsford for access to their detailed reports.
Nomenclature is from Stace (1997). The overwhelming impression given by
the site's plant cover in 1997 was of a movement from the initial communities
dominated by arable weeds to transient ones dominated more by grasses.
Gone were the huge swathes of Flixweed Descurainia sophia which were
such a feature in 1996. By 1998 this species, along with half a dozen other
arable weed species, had disappeared altogether. The only major arable weed
in any quantity is now Black-grass Alopecurus myosuroides. Much of the
higher ground and areas with spread limestone were dominated, at the close of
1998, by a diversity of Lolium strains descended from those intially sown for
'set-aside'. Grassland management has been limited: there was some winter
grazing in 1996/97 of the winter wet meadow at the north-east comer of
the site, but otherwise there was little cutting (except of walkways) and no
herbicide treatment. More aggressive broadleaved species characteristic of
wasteland, such as Mugwort Artemisia vulgaris, Hemlock Conium maculatum
and White Campion Silene latifolia, colonised rapidly. It is to be hoped that
these species and the thistles Cirsium spp. will become fewer as the grass
sward develops. The grassland on the eastern half of the limestone-covered
areas is more open and in 1997 still included the uncommon species Venus'slooking-glass Legousia hybrida as well as Grey Field-speedwell Veronica
polita and Thyme-leaved Sandwort Arenaria serpyllifolia. The Legousia was
not recorded in 1998, but Spotted Medick Medicago arabica was found
for the first time. Prickly Sow-thistle Sonchus asper and Creeping Thistle
Cirsium arvense have been over-invasive, the latter being particularly bad by
1998. In the drier areas the predominance of seeding broadleaved plants has
undoubtedly provided a food source that has attracted Com Buntings in such
numbers (see the bird notes below). In the south of the limestone grassland
Common Ragwort Senecio jacobaea is becoming established. Large numbers
of young rosettes were present in 1997: considerable ragwort-pulling was
therefore merited and this was earned out in July 1998. Current 'set-aside'
regu-lations, still in force but soon to end, are unsatisfactory for ideal
conservation management. It has been noted by many botanical recorders that
ensuring a lowering of nutrient status, ideally by grazing of the limestone
areas, will be vitally important in the long-term future conservation of what
are increasingly rare calcicolous plant species (Mitchley, 1988; Rodwell,
1992).
The lower-lying areas that had been inundated for the two initial winters
still had some late-germinating arable weeds in 1997, but several plants more
truly typical of seasonally flooded land, including Brooklime Veronica
beccabunga, Brookweed Samolus valerandi, Marsh Woundwort Stachys
palustris and Water Figwort Scrophularia auriculata, were now more
commonly to be found. Some more typical fen plants such as Hempagrimony Eupatorium cannabinum and Corn Mint Mentha arvensis were
present in small numbers. A small colony of Night-flowering Catchfly Silene
noctiflora appeared by the lake in 1998. Hairy Willowherb Epilobium
hirsutum has become steadily more prevalent. Interestingly, Creeping Thistle
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appears to be more tolerant of winter flooding than many of the Lolium
grasses and perhaps will be outcompeted only by E. hirsutum in the longer
term. Bordering the permanent water in abundance were Redshank Persicaria
maculosa and Pale Persicaria P. lapathifolia. Although there was much
seedling colonisation of Jake margins in 1996, marginal and truly aquatic
communities began to manifest themselves only in 1997, developing
extensively in and around the lake and other permanent water-bodies. Bulrush
or Reedmace Typha latifolia, Soft-rush ]uncus effusus and Reed Canary-grass
Phalaris arundinacea were increasingly prevalent in 1997 and Common
Spike-rush Eleocharis palustris was spreading early on in a handful of
localities. Nutrient status is higher in the lower-lying areas. The extent to
which this is due to incoming waterfowl is debatable. Common Reed (quite
apart from the reedbed planting) was patchily indigenous to the site and
definitely began to spread from the original farm ditches north of the concrete
pad and viewing spoil-heap. Reedmace romped away in the great ditch
and, fearful of its outcompeting Common Reed, the site managers subjected
it to vigorous glyphosate herbicide control. Marsh Dock Rumex palustris
was first found here in 1997, and the following year Celery-leaved Buttercup
Ranunculus sceleratus and Water-plantainAlisma plantago-aquatica appeared.
In the reedbeds there were considerable increases in the area covered by
and the size of clumps of (now) five rush (Juncus) species (the additions
being J. articulatus and J. inflexus), raising the question of how easily these
might outcompete the Common Reed that was establishing itself slowly. In
permanent water sites Various-leaved Water-starwort Callitriche platycarpa
was joined by Common Water-starwort C. stagnalis, Common Watercrowfoot Ranunculus aquatilis and Amphibious Bistort Persicaria amphibia.
Homed Pondweed Zannichellia palustris was abundant in the lake from 1997.
Lesser Pondweed Potamogeton pusillus was recorded in the lake in 1998
by James Cadbury, who believes it to be a major attraction to Coots. The
changes in numbers of species are summarised in Table 1.
Table 1: Gains and losses of flowering plant taxa
The data are taken from Crewe (1997) and Dunsford (1998).
Aggregate total of New taxa recorded
plant taxa recorded
for the site

1996
1997
1998

249
296
317

first recorded year
31
21

Number of
additional taxa
knowingly
introduced to site
0
15
6

Taxa from
previous year's list
unrecorded

10
28

Reedbed creation 1996-98
Reedbed creation was a priority from the outset. Two methods of seeding
Common Reed were used - broadcasting and 'plug' planting (Crewe, 1997;
Beecroft, 1998a). Reed seeds are minute (more than 1,000 per flowering
head). Because of their small size they have limited resources at germination
and are easily outcompeted by Reedmace and ]uncus species. Initially (1996)
seed, collected by the RSPB from Strumpshaw Fen, Norfolk, was broadcast
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on the designated reedbed areas after being treated to break its dormancy.
Dispersal of seed on the surface film was also found to be an effective method
of randomly spreading it. By autumn 1996 there had been some considerable
germination and establishment of young plants, but there was little growth,
to establish plants well, as the water regime was not ideal. Limited flooding
barely protected the young plants from frost in the winter of 1996/97 and
discouraged fewer of the competing ruderals than was hoped. The young
reeds were also not helped by heavy wildfowl grazing, particularly by Wigeon
and Teal, which uprooted many small plants. Nevertheless some of these
disturbed plants deftly rerooted themselves the following spring and increased
the distribution of plants from the original planting blocks.
Important experiments were conducted on seed germination and 'plug'
planting (Crewe, 1997). They found that reed seedlings seemed to germinate
best in warm and humid conditions under polythene. Subsequent planting of
seed-tray clumps or plants in plugs, at about 60-cm intervals, were very
successful in establishing a dense vegetation cover, although this was labourintensive. The wet weather of June 1997 (the wettest since 1860!) proved
useful in finally establishing the plants. The hot weather in July, when the
reedbed water was really warmed up on its black seedbed by the radiationabsorbing peat, was significant in producing even more ideal conditions for
establishment. Where the newly established and young reed stems had fallen
flat, the plants responded by developing long horizontal stem runners in
the subsequent spring. As these rooted regularly at the prostrate nodes, new
plantlets soon became established, forming the characteristic upright reed
community all the more quickly. Some of these horizontal runners grew up to
18 metres long and clearly demonstrated the capacity of this species for rapid
and natural vegetative self-propagation. If there is adequate water to manage
the reedbeds there is no doubt that this species can soon outcompete its rivals.
The prospect of characteristic reedbed insect and bird communities developing
here now seems good. The juxtaposition of these new reedbeds to the local
network of reed-lined fenland ditches and to Wicken Fen will be a real asset
for the future succession of such fauna.
Fenland community establishment: introductions to the fen litter-field
Initial attempts at seeding the one hectare designated as a litter-field
community were disappointing (see Tomkins, 1998, p. 48). The 'fen' site has
a graded water table as it slopes down to the north-west, where there is
a permanent pool. Bales of fresh hay were cut from compartments 10, 11
and 1 of Chippenham Fen on 8 August, 15 August and 9 September 1996
respectively (Beecroft, 1996). These were spread on the site and released
seed, but there was little evidence of any immediate establishment by this
method. Arable weeds were fierce competitors and the only species that
may have come in from this trial are Selfheal Prunella vulgaris, Common
Knapweed Centaurea nigra and Tall Fescue Festuca arundinacea, the last a
grass characteristic of woodland at Chippenham Fen.
By contrast, the attempts to establish a floristically rich fen community by a
more horticultural route - by planting in seed-trays, nurture in a polythene
tunnel and then planting-out- have been much more successful, although very
labour-intensive. Seed from 39 species was hand-harvested in Sepember 1996
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at Chippenham Fen. Table 2 shows the 26 species of which collected seed
germinated in autumn 1996 and/or spring 1997 in more than one hundred
trays of peat. After protected culture in a polythene tunnel all were planted
out in either March 1997 or June 1997, and many were recorded as still
present on the fen creation site in June 1998. It should be noted that the seeds
of 13 species, Agrostis canina, Brachypodium sylvaticum, Calamagrostis
canescens, Cladium mariscus, Dactylorhiza praetermissa, Filipendula
ulmaria, Hole us lanatus , Linum catharticum, Lythrum salicaria, Mentha
aquatica, Sonchus arvensis, Symphytum officinale and Triglochin palustre, did
not germinate at all! The peat in which these seeds failed to germinate and in
which they may well have still been present and viable was also 'sown'
in June 1997. Hence, any of these initially non-germinating species that
subsequently appear may have come from this source or from the earlier
hay-spreading. The March 1997 plantings (see Table 2) were made in five
Table 2: Germination, planting-out and survival of species from Chippenbam Fen
A: germinated in autumn 1996 S: germinated in spring 1997 SS: germinated in summer 1997
+ : present in the fen litter-field in June 1998 ++: abundant in the fen litter-field in June 1998
Species introduced

Sown in
autumn
1996

Sown in
spring
1997

Angelica sylvestris
Calamagrostis epigejos
Carex flacca
Carex viridula
Centaurea nigra
Cirsium dissectum
Cirsium palustre
Eupatorium cannabinum
Festuca arundinacea
Galium palustre
Hypericum tetrapterum
J uncus articulatus
Juncus subnodulosus
Lycopus europaeus
Lythrum salicaria
Mentha aquatica
Molinia caerulea
Potentilla erecta
Prunella vulgaris
Pr4licaria dysenterica
Se/inum carvifolia
Serratula tinctoria
Silaum silaus
Succisa pratensis
Thalictrum jlavum
Vicia cracca

A
A

s

s

S+ hay

s
s

+
+

from hay
A
A
A

+
+
+
+
+
+

Present in
the fen
litter-field
in June
1998
+
+
+
++
+
++

+

ss
A
A
A

+

ss
A
A
A
A
A
A
A

Planted out
with all
peat from
seed-trays
in June
1997
+

+

ss
ss
A
A
A

Planted
out in
marked
quadrats
in March
1997

from hay

s
s
s
s

+
+

s

A
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+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
++
+
+
+
++
+

+

densely planted 2-m quadrats with help from staff of English Nature. These
are marked at the surface by canes and at their north-east corner by a metal
pipe sunk into the ground, which may be found at a future date with a metaldetector. Full details of this work are given by Crewe (1997) and Dunsford
(1998). Establishment of a fen litter-field de novo is clearly difficult. This
has been a bold experiment and only time will judge the value of the approach
adopted here.

Species Recovery Programme: Teucrium scordium
As Upware North Pit is one of only three sites in Great Britain where Water
Germander Teucrium scordium is found, a proposal was made by Roger
Beecroft and Andrew Green to experiment with a local species recovery
programme. This was partly funded by English Nature under its Species
Recovery Programme (Beecroft, 1998b). The population at Upware North Pit
is largely vegetative and its isolated existence had suggested very poor
seeding, but Roger Beecroft has established that viable seed is produced: of
12 seeds collected in autumn 1997 just one germinated. Plant cuttings were
propagated in summer 1997 both in polythene tunnel culture and in the open.
The rooting and growth of cuttings, in damp compost or shallow water, were
both found to be 100% successful. 237 cuttings have been planted out at
11 selected sites on the reserve on slight gradients with differing depths of
water. In summer 1998 a very large proportion of these were surviving well,
often with vigorous side-shoots and some flowering. The prospect for this
species now seems better.
Bird report
Birds continue to be given considerable recording attention. More than 130
species have now been listed. Regular surveys have been conducted by James
Cadbury (Cadbury, 1998), Roger Beecroft and Andrew Green. These are
summarised here in systematic order. Little Grebes (three pairs) and Great
Crested Grebes (also three pairs) are now breeding regularly, the former
a significant addition. Up to 18 Cormorants are now commonly present,
indicating a large fish population in the lake. In 1998, a Spoonbill was seen
and Mute Swans (two pairs), Greylag Geese (six pairs) and Canada Geese
(nine pairs) were all breeding, with the last two in large winter flocks ; four
Bewick's Swans visited in February. Shelduck, Gadwall, Mallard, Shoveler
and Tufted Duck all certainly bred in 1998, when there were summer visits
from a pair of Mandarin, two male Garganey and a single male Ruddy Duck.
The winter duck populations continued at high levels: maximum recorded
numbers (winter 1997/98) are given in brackets (though these are probably
underestimates of occasional influxes): Shelduck (16), Wigeon (300), Gadwall
(36), Teal (193), Mallard (257), Pintail (2), Shoveler (20), Pochard (6), Tufted
Duck (34) , Smew (1), Merganser (1) and Goosander (3). The value of the
neighbouring River Cam washland in supporting these wildfowl numbers is
considerable. Sparrowhawk and Kestrel continue as resident raptors, with
regularly visiting Marsh Harriers in summer from nearby breeding sites.
Andrew Green reports occasional sightings of Osprey and Peregrine. Redlegged and Grey Partridge and Pheasant were resident breeders. Moorhen
(four pairs) and Coot (10 pairs) are now common, perhaps reflecting the
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development of aquatic macrophytes and marginal vegetation cover.
Lapwing, Snipe and Redshank have consistently bred successfully on or near
the site from the start; in 1998 a pair of Oystercatchers bred, but Ringed
Plover and Little Ringed Plover, which had previously bred successfully, both
failed to rear broods. There were winter or passage sightings of Avocet,
Golden Plover, Sanderling, Little Stint, Dunlin, Ruff, Black-tailed Godwit,
Whimbrel, Curlew, Spotted Redshank, Greenshank and both Green and
Common Sandpiper. Seven gull species have now been recorded, including a
single Yellow-legged Gull in autumn 1997. The Black-headed Gull colony
(nine pairs in 1998) is believed to be the only one in the county, and a pair of
Lesser Black-backed Gulls reared two chicks in the summer of 1998, the first
recent recorded breeding of this species in 'old' Cambridgeshire. Common
Terns, which first attempted to nest in 1996, are now nesting with success
(four pairs, two nests and three young fledged in 1998). There is a resident
pair of Bam Owls. Long-eared Owls were resident in the summer of 1997 and
may have bred. Skylarks were present in summer, with three singing males.
Sand Martins appeared for the third time in the spring of 1998 and have now
bred successfully in the artificial nest-holes bored in the pit banks. The
enlargement of the terminal chamber of these artificial nest-burrows, by using
a high-pressure water hose, was a tactic that seemed to attract the birds to
adopt the holes. There is now markedly more evidence of warblers breeding
on the main reserve area (eight species), reflecting the now less open nature
of the environment: a good population of Whitethroats (10 singing males)
was evident in 1998 and a single Grasshopper Warbler was recorded again.
Flocks of passerine seed-eaters, Greenfinch, Goldfinch, Linnet, Brambling,
Yellowhammer, Reed Bunting and Corn Bunting, are now regular winter
visitors that testify to the food provided by the developing plant communities.
In 1996/97 Corn Bunting numbers reached a peak of 205 birds, but numbers
declined in 1997/98.

Mammal report
Seventeen mammal species (without any listed bats) have been recorded
to September 1998. The three artificial holts, built on the site, have yet to
show signs of occupancy by Otters, though there have been recordings of
spraints locally, in the vicinity of the Cam. There have been occasional
sightings of feral Mink, and there is ample evidence of use of holts and of
predation. Rabbits, Brown Hare and a few Roe Deer are resident. There is
now evidence for an increasing Mole population. Foxes are seen occasionally
and are controlled to safeguard
the very large numbers of groundnesting waterfowl in the breeding
season. Stoat and Weasel have
both been seen frequently by
several observers. Water Voles,
increasingly rare in Britain and
now protected, are found beside
many of the ditches and drains, but
they are not abundant and deserve
to be the subject of a special study.
Water Vole
Graham Easy
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In July to November 1997 Shelley Doe (Anglia Polytechnic University)
carried out a monthly small mammal survey of the whole site at nine test
stations, using 70 Longworth traps laid out on a 6 x 8 m grid with two traps at
each of the 35 intersections. This study established that there were relatively
few small mammals away from the well-developed grassland at the south of
the site. This probably reflects the considerable lack of tight ground cover
over the newly vegetated areas and perhaps a shortage of suitable food
sources. In the most species-rich area of grass and scrubland, just north of
High Fen Farm, 76 small mammal trappings were made, including Wood
Mouse (40), Common Shrew (24), Bank Vole (6), Short-tailed (Field) Vole
(4) and House Mouse (2). There were trappings elsewhere of three other
species, Pigmy Shrew, Water Shrew and Harvest Mouse. In 1997 Tony Vine
erected 12 bat-boxes in the vicinity of the U pware North Pit. These should
yield some firm records in future.
The Kingfisher's Bridge Trust
The Kingfisher's Bridge Wetland Creation Trust has been set up in 1999 to
conserve and manage this area for the maximum variety of wildlife. Primacy
is given to the sanctuary status of the site, in terms of species conservation. It
is intended to develop controlled and monitored public access to bird-viewing
hides, and limited ground access for educational, scientific and research
purposes will be welcomed at times when sensitive species will be least
disturbed and visits can be hosted. Enquiries should be directed by letter to
The Secretary, Kingfisher's Bridge Wetland Creation Trust, 50 High Street,
Soham, Ely, Cambs, CB7 SHF.
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Orthopteroid records
Adrian Colston
This report adds data obtained during 1998 to those already published in the
provisional atlas of bush-crickets, grasshoppers and allied insects in 'old'
Cambridgeshire (Colston, 1998): 77 records covering 14 species were received
during 1998, seven of them from earlier years. The following notes itemise the
new 10-km square and tetrad records. Figure 1 shows the number of species
recorded per tetrad in the vice-county since 1980. A few corrections need to be
made to the 1998 paper: on pp. 22 (Table 1) and 24, the number of 10-km
squares where Dark Bush-cricket has not been recorded since 1980 should be
"3"; on p. 22 (Table 1), Mole Cricket should have a pre-1980 record ("0") for
TL 57, making the number of 10-km squares with no records since 1980 "2"
(as on p. 26); again in Table 1, Lesser Earwig should have a pre-1980 record
("0") for TL 36 rather than TL 46.
Oak Bush-cricket Meconema thalassinum (De Geer) There was only one record in 1998,
from Wicken village on 6 August 1998 (TL 5760) by Debbi-Jayne Challenger - a new post1980 10-km square record. In addition Val Perrin supplied two new 10-km square records from
Impington (TL 4462) and Dry Drayton (TL 3862), from 1995 and 1997 respectively.
Dark Bush-cricket Pholidoptera griseoaptera (De Geer) There were no new records for 1998,
but two new tetrad records were received from Val Perrin for 1995 and 1997 (TL 4354 and
TL 3369 respectively).
Roesel's Bush-cricket Metrioptera roeselii (Hagenbach) The 13 records received during the
year clearly show that this species is continuing its range expansion. They included five
records (TL 273406, 274431 , 276417, 276427 and 561498) made by John Widgery in
September 1998 from two new 10-km squares and four new tetrad records (TL 5362, 594532,
5570 and 5670). The last two represent the first records of this species from Wicken Fen.
Short-winged Cone-head Conocephalus dorsalis (Latreille) The six records for the year
include one new 10-km square record by Adrian Colston (TL 5466) on 26 July 1998 and one
new tetrad record (TL 5670).
Long-winged Cone-head Conocephalus discolor (Thunberg) As predicted by Colston (1998),
this species has finally been recorded in the vice-county: John Widgery found a single
stridulating male on 25 September 1998 just inside Cambridgeshire on a grassy road verge at
TL 276417 between Steeple Morden and Ashwell (Hertfordshire).
Speckled Bush-cricket Leptophyes punctatissima (Bose) Six records for the year include one
new tetrad (TL 5670). There were also two older records from 1995 and 1996 (TL 4462 and
TL 3862 respectively)- the former being from a new tetrad and the latter being from a 10-krn
square where there was only a pre-1980 record.
Slender Ground-hopper Tetrix subulata (Linnaeus) There were 11 records for the year, including
a new tetrad (TL 5670).
Common Ground-hopper Tetrix undulata (Sowerby) The two records for the year were both
from Wicken Fen (TL 5470 and 5570). The first was made by Grant Lohoar, a former Warden
at the Fen, on 15 August 1998, representing the first record of this species from Wicken Fen.
Stripe-winged Grasshopper Stenobothrus lineatus (Panzer) Brian Eversham recorded a Stripewinged Grasshopper in August 1998 on the Devil's Ditch (TL 6161). This is in a new 10-km
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Figure 1: Number of species of bush -crickets, grasshoppers and allied insects
recorded per tetrad in 'old' Cambridgeshire since 1980
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square and is only the second locality in the vice-county fo r this nationally local species.
Common Green Grasshopper Omocestus viridulus (Linnaeus) Six records were received
during the year, all from Wicken Fen. The record from TL 5569 on 30 June 1998 by Adrian
Colston is in a new 10-km square.
Field Grasshopper Chorthippus brunneus (Thunberg) Only four records for the year were
received, but three (TL 269436, 271434 and 572562) in September 1998 from John Widgery
constituted two new 10-km square records. A record from 1995 by Val Perrin (TL 4462) was
also from a new 10-km square.
Meadow Grasshopper Chorthippus parallelus (Zetterstedt) Four records were recei vc:d during
the year. John Widgery's sighting on 19 September at TL 561498 was a new 10-km square
record. New tetrad records were reported from TL 5569, 5570 and 5670.
Lesser Marsh Grasshopper Chorthippus albomarginatus (De Geer) 14 records were collected
during 1998; of these three (TL 269436,561498 and 647598) were new 10-km square records,
all made by John Widgery in September.
Lesser Earwig Labia minor (Linnaeus) John Widgery recorded the Lesser Earwig on 25
September 1998 south ofGuilden Morden at TL 276411- in a new 10-km square.
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Whatever happened to the C.F.G.?
The Cambridgeshire Flora Group has remained very active since reports of
its formation and site visits appeared in Nature in Cambridgeshire, Nos 33-35.
The Group, which was formed in 1989/90, functions in part to provide human
power (eyes and expertise) to record the present-day flora of vice-county 29,
thus contributing data for the forthcoming nationwide Atlas 2000 and an
envisaged Historical Flora of Cambridgeshire . In so doing it continues the
tradition of field botany and gives a chance for new or lapsed botanists to
develop identification and recording skills in a pleasant social context.
Several parts of the vice-county have been methodically recorded, by parish
and /or tetrad, in recent decades by individuals living in or ' adopting' these
areas. Where gaps in coverage have become apparent, C.F.G. members have
met to fill them, generally by monthly gatherings on summer Saturday
afternoons. The emphasis has shifted through the 1990s, from specific
'interesting' sites to whole parishes and, latterly, to under-recorded 10-km
squares in remoter areas with few or no local recorders - particularly in the
north of the vice-county.
Led by distinguished Cambridgeshire botanists and experienced amateurs,
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C.F.G. participants have gained confidence and accuracy in identifying the
plants - even grasses - and filling in the record cards which at first sight
seemed so daunting; we have made better use of our lenses, Floras and O.S.
maps and become more proficient in Latin nomenclature. Some of us who
thought we knew our county well have visited many new comers, and we have
a better appreciation of its 'summer' climate, as recorded annually by John
Clarke in this journal.
And we have enjoyed ourselves, both on these outings and at end-of-season
tea parties. We have been deluged on the Devil's Ditch, baked at Burwell,
terrified by lightning on the Ouse Washes, and very cold/windblown/wet
in numerous out-of-the-way places. We have been eaten by insects at
Chippenham Fen and turfed off private (but enticingly neglected) land at
Conington; we have fallen into fen ditches at Thomey and trodden in cowpats
everywhere (when the Latin tends to be replaced by Anglo-Saxon). We have
attracted baffled attention from onlookers in churchyards and never- quitelost anyone in the wilds. We have filled in our cards with as much accuracy
and as little inspired guesswork as possible and delivered them to Gigi
Crompton and Derek Wells, who have often subsequently queried our findings
("doesn't occur in this county/country"; "found only on moorland/saltmarsh/
forest") and sometimes gone back to the site themselves to check.
Several U3A summer outings have also provided opportunities for recording
at choice sites; the accompanying article by Bridget Smith provides a good
example of such events. (In this respect the two groups, C.F.G. and U3A, are
quite similar: but membership of C.F.G. is free!)
This year (1999) is the final opportunity to record for Atlas 2000 and
C.F.G. members are to be sent hither and thither to 'mop up' missing records.
Then we can start thinking about recording in the next millennium. For further
information about C.F.G., please contact Derek Wells, Gigi Crompton or me,
c/o the Herbarium address on the contents page of this issue.
Jane Bulleid

U3A visits to Coploe Pit, Ickleton
The University of the Third Age in Cambridge arranges courses and study
groups for its members, most of whom are retired. The pattern of teaching
within its Botany Group is to have some outside speakers and leaders but to
rely mainly on the more experienced members helping others, especially in
identifying plants in the field. Most of the excursions are to interesting sites in
'old' Cambridgeshire and, as well as enjoying botanising together, members of
the Group are keen to help with botanical surveys.
The visit to Coploe Pit on 17 August 1998 was an ideal opportunity both to
learn and to contribute to the knowledge of this small village nature reserve.
The Group was most grateful to Mrs Sheila Birch, the Ick.leton Parish Councillor
who supervises the reserve on behalf of the village, for arranging the visit.
Coploe Pit is situated about a mile from the village on the chalk hills, which,
in the past, would have been covered by grassland. Now almost all of the
surrounding land is arable, with only tiny remnants of the original chalk flora.
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The pit, which ceased to be used for the extraction of chalk many years ago,
is listed as a County Wildlife Site on account of the now increasingly rare
chalkland plants which grow on the thin layer of impoverished soil (see
inside back cover). Unfortunately, much of the pit is becoming overgrown by
Traveller's-joy Clematis vitalba and various shrubs, which are reducing the area
of chalk grassland and the more unusual plants. The villagers are attempting to
remove the scrub with the help of Cambridge Conservation Volunteers.
The aim of the U3A visit was to produce as full a list as possible of the plants
within the pit and also to introduce members to the typical chalk grassland flora.
The species identified included Common Milkwort Polygala vulgaris, Hoary
Plantain Plantago media, a large-flowered eyebright, Euphrasia pseudokemeri,
Small Scabious Scabiosa columbaria, Greater Knapweed Centaurea scabiosa
and Quaking-grass Briza media. As the visit was fairly late in the growing
season, a further visit was made on 21 May 1999 by three members of the
Group, when seven more species, including Salad Burnet Sanguisorba minor
and Fern-grass Catapodium rigidum, were added to the list, making 104 species
in all.
Bridget Smith

Vascular plant records
G. Crompton & C.D. Preston
Aceras anthropophorum 54 flowering plants, Haslingfield Chalk Pit, TL 4085 16, G.C. &
J. Bulleid, 29.5. 1998. This is our only site for the Man Orchid, where it was first found by
Babington in 1855 and has been recorded more or less continuously since. Numbers have
fluctuated from 18- 20 plants in the 1940s to 0-6 plants over the last 50 years, so this is an
extraordinary increase, which has been upheld in 1999.
Carduus acanthoides L. With C. crispus on roadside verge opposite The Wheatsheaf, Little
Eversden, TL 377525, P.D. Sell, 16.6.1998, CGE. The first vice-county record of this alien,
central European species. The native plant formerly known as C. acanthoides L. is now called
C. crispus L.
Catapodium marinum Frequent along edge of courtyard, Coronation Mews, Cambridge,
TL 453574, P.H. Oswald & C.D.P., 13.8.1998, CGE. Although most plants appeared
to have been killed by weedkiller by the time that this population was discovered, there
were masses of seedlings here by 6.2.1999 and a strong fl owering population on 26.6.99.
C. marinum was recorded in nearby Panton Street by A.C. Leslie in 1982 (N. in C., No. 26:
7 1) and the only later record is E. Norman's from a gravel-pit near Waterbeach in 1991
(N. in C. , No. 34: 72). It has long been extinct as a native plant.
Cepha/aria gigantea Large patch on trackside and ditchbank, green lane from Rampton to
Histon, TL 421682, A.C. Leslie, 8.1998. The first record since 1970 and the 4th v.c. record.
Conyza sumatrensis Free School Lane, Cambridge, TL 44-58-, G.D. Kitchener, 27.9.1997.
Common around farm buildings by Brook Road, Bassingbourn, TL 325435, P.D. Sell,
29.8.1998, CGE. One fruiting plant 5 inches tall in crack in pavement, alleyway from The
Eagle to Department of Zoology, Free School Lane, Cambridge, TL 448583, M.J. Crawley,
10.1.1999, and G. Crompton, 27.1.1999, CGE. The first v.c. records of a South American
plant which is now quite frequent in urban areas in London, Nottingham and elsewhere.
Digitaria ischaemum Single plant in gutter, Coronation Street, Cambridge, TL 453575,
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P.H. Oswald, 10.9.1998, CGE. det. P.D. Sell. 2nd v.c. record.

Epilobium roseum With E. ciliatum, E. hirsutum, E. montanum, E. tetragonum and
Chamerion angustifolium but more frequent than any of these species, St Anthony's Walk,
Cambridge, TL 453574, P.H. Oswald & C.D.P., 13.8.1998, CGE, conf. G.D. Kitchener.
Garden weed, 19 Green's Road, Cambridge, TL 450596, C.D.P., 14.8.1998. This species
appears to be restricted to the Cambridge area, where it was last recorded in Owlstone Road by
S.M. Walters in 1988. Could it be overlooked elsewhere in the vice-county?
Equisetum telmateia Very dense colony on edge of dyke, Barway, Sutton, TL 565751,
G.M.S. Easy, 18.10. 1998, herb. G.M.S.E. A new locality for this species. (For earlier
records seeN. in C., No. 40 (1998): 13.) In The Historical Flora of Middlesex (1975)
D.H. Kent points out that E. telmateia was not recorded in Middlesex until the early 19th
century and suggests that it may have spread inland from coastal habitats in historical times.
The history of the species in Cambridgeshire also suggests a slow increase during this period.
Galium tricornurum Roadside verge, Abington, TI.. 527497, G. Crompton, 1.6.1998, CGE.
This species was not refound in 1997, the year after its discovery here (seeN. in C., No. 39:
85), but in 1998 there were three single-stemmed plants and one branched plant. This is now
an exceedingly rare weed in Britain, which is perhaps recorded regularly only in experimental
plots at Rothamsted.
Geranium brutium Shepreth end of the Melbourn bypass, TL 384461, P.D. Sell, 15.6.1997,
CGE. New v.c. record. This rare garden escape from the central and eastern Mediterranean is
closely related to, but larger than, G. molle.
Juncus compressus Three clumps on edge of drove, Drainer's Dyke, Wicken Fen, TL 553704,
R. Parslow, 4.7. 1998. This plant was last seen at Wicken by S.M. Walters and P.W.
Richards in 1983 on a track by Wicken Lode and Poor's Fen. It is now known from only six
sites in the vice-county.
Polypogon monspeliensis Frequent in car park of the old tannery at Langford Arch, Sawston,
TL 488481, R. Parslow, 6.1998. 5th v.c. record. This is a coastal plant previously recorded
on rubbish tips and waste ground in the vice-county.
Pteris cretica Under grating, at west end of main front of Wimpole Hall, TL 335509,
C.D.P., 0. Rackham et al., 21.11.1998. 2nd v.c. record of this alien fern. The species is
still (June 1999) present at the original central Cambridge locality, reported inN. in C., No.
36 (1994): 93, where the large clump growing by a drainpipe was cleared away but not before
at least one plant had become established from spores in the space between two walls nearby.
Rosa multiflora With native roses by bridge over bypass, Fen Ditton, TL 499599, G.M.S.
Easy, 12.6.1998, herb. G.M.S.E. The second vice-county record of this alien species.
Sagina nodosa Open, rabbit-grazed grassland in old sand- and gravel-pit, Whittlesey brickpits, TL 253976, N. Miller, 22.8.1997 & 22.7.1998. The first record of this species since
1963, when it was recorded by S.M. Walters at Quy Fen.
Scandix pecten-veneris Four or five plants at edge of cornfield, Parson Drove, TL 372098,
D.A. Wells, M. Stokes & L. Brown, 23.5. 1998. This is only the second record of this arable
weed from the Cambridgeshire Fens this century. (It was seen at Wicken in 1962.)
Spergularia marina Car park of the old tannery, next to storage yard with salted hides,
Langford Arch, Sawston, TL 487480, N. Miller, 2.6.1998. This coastal plant is still frequent
at Foul Anchor and has also been recorded on five roadside verges in the vice-county in the
past two years (see BSBI News, No. 90 (Jan. 1999): 29- 30).
Tilia cordata Coppiced tree 20 feet tall in hedgerow by Hayley Lane, TL 294534, P. Kerley
& S.M. Walters, 1998. This is the first record of Small-leaved Lime here since a tall tree was
found by A.S. Watt & C.D. Pigott in 1949.
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Verbascum x godronii (V. pulverulentum x thapsus) With V. thapsus, on waste ground,
disused trackway, Milton, TL 476620, G.M.S. Easy, 2.7.1984. Edge of rails, Chesterton/
Milton sidings, TL 474607, G.M.S. Easy, 9.1 1.1993 (reported in error as V. x duemsteinense
(V. speciosum x thapsus) inN. in C., No. 36: 94). Railway sidings, Milton, TL 477610,
G.M.S. Easy, 12.6.1994. The first v.c. records of this hybrid, all represented by specimens
in herb. G.M.S.E. By 17.7.1998 over 200 plants of the hybrid were present in the site
at TL 477610, growing with both parents.

Bryophyte records
C.D. Preston & H.L.K. Whitehouse
Most of the records below were made on last winter's bryophyte excursions. These included
a visit to Wimpole Hall on 21.11.1998, where we were able to examine the mosses of the
Wimpole Stone, a glacial erratic. This has been well colonised by mosses, as David Coombe
noted when he first discovered Leucodon sciuroides on the stone in 1992 (seeN. in C., No. 35
( I 993): 85-86). The presence of L sciuroides was confirmed and the following mosses were
also recorded on the stone by Simon Damant, Bob Finch, Mark Hill, Bill Meek, Chris
Preston, Oliver Rackham, Robin Stevenson and Harold Whitehouse: Barbula rigidula,
B. sinuosa, B. vinealis, Bryum capillare, Grimmia pulvinata , Homalothecium sericeum,
Neckera complanata, Orthotrichum anomalum, 0. diaphanum, Rhynchostegium confertum,
Schistidium apocarpum, Tortula muralis, T. ruralis, Zygodon viridissimus.
Mosses
Aloina ambigua Disturbed ground in gravel-pit, Fen Drayton, TL 34-69-, M.O. Hill,
3 1.10.1998. This plant, once again treated as a species rather than a variety of A. aloides, is
commoner than A. aloides in Cambridgeshire although rarer nationally. As a calcicole, it is
rare in the Fens.
Anomodon viticulosus Tree-trunks by stream along the north edge of Kingston Wood,
TL 32-54-, S. Daman! & M.O. Hill, 3.1.1999. Base of ash tree N.W. of The Woodyard,
Wimpole Hall, TL 343515, S. Damant, 23 .1.1999. Subsequently found by S.D. on ash,
fie ld maple and horse-chestnut in four other sites at Wimpole, at 322522, 330517, 336516 and
346510. These are welcome records of a species which appears to be in decline.
Gyroweisia tenuis In small quantity on a stone, amongst abundant Trichostomopsis umbrosa,
under grating, at east end of main front of Wimpole Hall, TL 335509, C.D.P., 21.11.1998,
CGE, det. H.L.K.W. (gemmae present). This is an uncommon species in the vice-county.
Hypnum mamillatum On sallow in carr near Barnes Mere, Wicken Fen, TL 55-70-,
M.O. Hill, 1997 , BBSUK, conf. G.P. Rothero. Fruiting plants covering base of ash,
and also present with Nowellia curvifolia on decorticated oak, Hayley Wood, TL 29-52-,
M.O. Hill, 15. 11.1998, CGE. The first records of this epiphyte in the vice-county; it is
common in western Britain.

Orrhotrichum pulchellum At bottom of trunk of dead beech tree, Wimpole Park, TL 332505,
S. Damant, 2.1999, det. C.D.P. The third locality for this species in the vice-county.
Trichostomopsis umbrosa Abundant on loose stones under grating, at east end of main front
of Wimpole Hall, TL 335509, C.D.P., 21.11.1998, CGE. T. umbrosa has been recorded
previously from damp brickwork and bare chalk soil at a few sites in the vice-county. It is
probably an alien in Britain, originating from Central or South America. Its abundance on
these stones was striking, and (like Pteris cretica) the species may have benefited from a warm
microclimate at the foot of this south-facing wall.
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Liverworts
Lophozia perssonii In very small quantity on flat top of large chalk boulder, south end of
East Pit, Cherry Hinton, TL 483556, C.D.P., 20.2.1999. This rare species still survives at
the site where it was first seen in 1966 and where it appears to fluctuate greatly in abundance.
Ricciajluitans The dominant aquatic for a length of at least 100 metres in ditch south of
Forty Foot Drain, Welches Dam, TL 467858, J.M. Croft & C.D.P., 14.9.1998. This is an
uncommon aquatic liverwort, rarely found in such abundance.

Weather notes for Cambridgeshire 1998
J.W. Clarke
January: Changeable and mild to 22nd; thereafter an anticyclone gave quiet,
dry and colder weather in the last week. Mean maximum temperature about
average; minimum 2'F above. Rainfall about average, but very wet in the first
week, when almost all the total rain fell.
February: Fine anticyclonic weather with night frost for the first four days.
Changeable and very mild throughout the rest of the month. Much sunnier than
average. Mean maximum temperature over 5'F above average (62'F on 13th);
minimum 5'F above average. Extremely dry, with only 0.06 ins of rain, on
3 days.
March: Changeable, with a short anticyclonic period in the middle of the
month. Mild throughout. Mean maximum temperature 3'F and minimum 6'F
above average. The overnight temperature of 29th-30th, 55'F, was a record
for the month. Rainfall about average.
April: Changeable, extremely wet and dull, with rainfall on 27 days and
thunder on 7 days. Temperatures a little above average, but a few cold days in
the middle of the month gave snow on the morning of 14th. Rainfall4.20 ins
above average.
May: Changeable, dry and cool in the first week, anticyclonic, fine and warm
to 21st, changeable thereafter with a few cool days, but warm at the end of
the month. Very warm, with mean maximum temperature more th an 4'F and
minimum 2'F above average. Very dry, with only 0.25 ins of rainfall, on
8 days.
June: Changeable, with a short anticyclonic, fine and settled period from 19th
to 22nd. Mean maximum temperature slightly below average, but minimum
4'F above average. Very wet, with rain on 20 days. Rainfall 1.57 ins above
average.
July: Changeable throughout, but dry. A ridge of high pressure on 20th
gave the only hot day of the month (81'F). Mean maximum temperature 2''F
below average; minimum 3'F above. Rainfall 1.50 ins below average. on only
3 days.
August: A warm, dry month with two fine and settled periods, 5th-12th and
27th-31st. Mean maximum temperature slightly above average; minimum I <F
above. Rainfall 1.50 ins below average, on 7 days.
September: Changeable to 17th, but more settled thereafter. Mean maximum
temperature a little below average; minimum 4 ' F above. A wet month. with
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rainfall double the average, on 15 days. Most of the rain fell during the first
half of the month.
October: Changeable almost throughout, but with occasional ridges of high
pressure giving fine, sunny days and a ground frost on 18th. Mean maximum
temperature 2'F below average; minimum S'F above. Rainfall slightly above
average, on 19 days.
November: Changeable to 16th; anticyclonic to 24th, with fog all day on 17th
and the first air frost of the autumn; changeable thereafter. Mean maximum
temperature 3 ' F below average; minimum about average. Rainfall about
average, on 15 days.
December: Anticyclonic to 7th, with slight frosts at night. Changeable and
mild thereafter apart from 20th-22nd, when a ridge of high pressure brought
night frosts and fog all day on 22nd. Mean maximum temperature about
average; minimum 2'F above average. Rainfall a little above average, on
20 days.
Weather records at Swaffbam Prior 1998
Temperature "F
Mean
max.
Month
January
44.06
51.64
February
52.97
March
April
56.06
May
67.58
June
67.96
69.81
July
71.74
August
September 65.70
October
56.45
November 45.83
45.42
December

Mean
min.
36.10
37.90
40.09
40.16
46.30
51.97
54.87
53.68
53.13
47.26
36.56
37.44

57.93

44.62

Annual
means

Highest
Lowest
57 on 9th
26 on 26th
62 on 13th
22 on 1st
64 on 30th
25 on 9th
69on 22nd
30 on 12th
33 on 4th
79 on 14th
77 on 19th
41 on 12th
49 on 2nd
81 on 20th
88 on lOth
45 on 28th
73 on 1st
39 on 13th
36 on 18th
63 on 13th
59 on 8th & 9th 26 on 18th
56 on 14th
25 on 6th
Totals

Number of days over 80'F
Number of days over 70"F
Number of days with a maximum under 32'F
Number of days with a minimum under 32' F
Last air frost of the spring
First air frost of the autumn
Days with snow lying
Days with thunder
Days with fog persisting all day
Highest temperature
Lowest temperature
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Rainfall
TI1under
(days)
(ins) (days)
14
!.58
0.06
3
1.41
11
7.
5.50
27
I
0.25
8
3.67
20
3
0.78
3
2
0.80
7
3.52
15
2.88
19
1.80
15
2.32
20
24.57

162

15

6
67

0
34
16th April
17th November

0
15
2
88"F (on lOth August)
22"F (on 1st February)

Above: Dr Margaret Stanier (left) and Mrs Gigi Crompton (right) clearing refuse
from Coploe Pit, Ickleton, in about 1962 (seeN. in C., No.6 (1963): 4)
tJ.C. Faulkner
Below: Mrs Sheila Birch (facing left) and Ms Bridget Smith (facing, right) briefing
members of the U3A Botany Group during their visit to Coploe Pit on 17 August
1998 (see pp. 99-100)
G. Crompton
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In Figure 1 on p. 49 the slices of the pie-charts representing 'sedge' and
'litter' both appear white: in 1900 79% was 'sedge' and 14% 'litter',
while in l997 10% was 'sedge' and 14% 'litter'.
There is a line missing at the beginning of p. 52:
"small pioneer populations are vulnerable to unforeseen or uncontrolled"
,

