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EDITORIAL
In this issue we have two articles on the Ouse Washes, and two articles on mammals
(Fallow Deer and Water Shrews. We also have a thorough account of Kingston Wood
from Peter Reynolds. The indefatigable Hilary Belcher and Erica Swale have provided two
papers, and an appreciation of Gigi Crompton's work as plant recorder by our Editorial
Board Chairman, Dr Max Walters. We also have the usual contributions on vascular plants
and bryophytes, as well as weather notes from John Clark, book reviews and obituaries.

Kingston Wood
Peter Reynolds
'Since I returned hither, I have made a ride as far as Kingston Wood in quest ofplants.
There I discovered, what I never before saw in its pride, growing wild, Herba Paris, in
manyplaces, and not in Kingston Wood only, but also in Eversden Wood, in great plenty. I
found also there, that sort of hairy wood-grass, of which I desired T Burrell in my last, to
preserve me a pattern, so that I now can ease him of that trouble'. John Ray to Peter
Courthorpe, April 28th 1662 (Gunther 1928).
INTRODUCTION

Kingston Wood, a Site of Special Scientific Interest, is one of a group of ancient
woodlands on the boulder clay m south-west Cambridgeshire. With its outliers, Pincote
Wood, Lady Pasture's Spinney and Hawk's Wood, Kingston Wood is one of the area's
largest serm-natural ancient woodlands, comprising 48.8 1 hectares (120.52 acres).
Kingston Wood is celebrated as one of the principal localities of John Ray (see
Appendix III). In the earliest published county Flora, Ray (1660) recorded the oxlip,
Primula elatior, 'in Kingston and Madingley. woods abundantly and elsewhere', the
species' first notice in English botanical literawre (Preston 1993). The site has been the
resort of Cambridge botanists from the mid-171 century, but it has never been studied or
recorded systematically.
·
Rackham (1975, 1980) has described 'the making of the woods', the derivation of our
ancient, semi-natural woodlands from the prehistoric wildwood. The flora and vegetation
of such woods is shown to be the result of centuries of management, besides reflecting
local climatic and edaphic conditions. Rackham (1971) has argued for the importance of
historical studies of woodlands for the purpose of their conservation. Several of the west
Cambridgeshire woods have been described (Rackham 1969, 1975, 1992; Coombe and
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Rackham 1996). Preston ( 1993) observed that these accounts concerned nature reserves
exclusively. IGngston, by contrast, is a privately owned shoot.
TOPOGRAPHY, GEOLOGY AND SOILS
Kingston Wood (TL325540) lies some 13 Ian south-west of Cambridge and 3 Ian east
of Hayley Wood. The ground rises from 45m O.D. in the north-east of Kingston Wood to
just above 70m O.D. in Hawk's Wood to the south. The site falls between two streams
which drain north-eastwards to the Bourn Brook. In the southern half of Kingston Wood,
and in Hawk's Wood, gradients are very shallow, less than 1o in some parts, but in the
northern half there are two valleys running northwards to the New Ditch, giving the terrain
and 6°. The New Ditch, in fact a
a more variable relief with gradients of between
natural stream, forms the northern boundary to IGngston Wood and flows in a ravine, 35m deep, with a prominent scarp on its northern side.
.

zo

Kingston Wood is remote from the village of Kingston; the parish boundary coincides
with the wood's western edge. Porter's Way, once the main route from Cambridge to
Garnlingay, and thence to Oxford, skirts the wood on its northern side.
IGngston is a parish almost exclusively of Boulder Clay overlying Gault, the formation
typical of the west Cambridgeshire plateau. Two soil profile p1ts were dug at Kingston
Wood in August 2000. The soils have a high clay content; humus is mull, well
incorporated to 90mm depth. The C horizons were found at 450mm, and contained
particles of chalk with flints and other stones. Surface horizons were decalcified in both
profiles to about 270mm. In both cases pH increased with depth, from pH 6.0 to 7.5 in the
first profile, and from pH 6.5 to 7.0 m the second. These profiles are referable to the
Hanslope Series, calcareous pelosols typical over the Boulder Clay in west and east
Cambndgeshire, and in adjacent counties (Hodge and Seale 1966). The parent material is
impermeable and sub-soils only slowly permeable: soils are therefore prone to surface
water gleying on level sites.
IDSTORY
The history of Kingston Wood is poorly documented in comparison with some of the
other Cambridgeshire woods, such as Garnlingay, Hardwick, and Hayley, where records of
medieval institutional ownership survive (Rackham 1975, 1992 and 2000). Moreover,
Eversden Wood has always been divided between the three adjoining parishes of
Eversden, IGngston and Wimpole, and so it is not clear to which wood early documents
refer.
Place-name evidence suggests wildwood clearance and settlement of the clay uplands
in west and south-east Cambridgeshire by the Anglo-Saxons (Reaney 1943; Rackham
1976; Taylor 1973). The moated site of IGngston Wood Manor may represent an
independent, secondary settlement (Taylor 1973; Rackham 1976). But undocumented
Roman finds have recently been made to the north of IGngston Pasture's Farm and
between Lady Pasture's Spinney and Hawk's Wood, suggesting a more complex history
for the vicinity. Isolated moats are a feature of the boulder clay woods, but their origins
remain obscure (Taylor 1972). IGngston Wood was always outside the parish's open
fields, and its irregular outline mdicates early, piecemeal assartrnent.
The largest Domesday estate in Kingston was held by Ralph de Bancis of Picot, the
Sheriff of Cambridgeshire. The holding included nemus ad sepes, 'grove for fences'
(Rumble 1981 ). Since it is almost certain that this estate became the parish's principal
medieval manor of IGngston Wood (VCH 1973), the Domesday entry would seem to be
the earliest documentary evidence for the existence of the wood. By 1279 the Kingston
Wood manor had been acquired by the Mortimers of Attleborough in Norfolk: in the
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Hundred Rolls, William Mortimer's demesne is recorded as including two areas ofwood,
one of 50 acres, and one of 4 acres. Baldwin St. George held at this date the smaller of the
two Kingston manors, including 20 acres of wood m demesne. Finally, the prioress of
Clerkenwell had a messuage and 4 acres of wood, the gift of Eustace de Bancys (Rotu/i
Hundredorum, 1818). The de Bancis and other local magnates made various grants of land
in Kingston, Eversden and Wimpole to the nuns ofSt Mary, Clerkenwell, in the C12; these
are recorded in the priory's cartulary (Hassall 1949). Some of the gifts included woods:
where these were is not clear. It may be that 'Lady Pasture's' and 'White Lady's Ride' in
Kingston Wood commemorate the Clerkenwell estate.
The descent of Kingston Wood Manor is described in the VCH (1973). In 1717 it was
acquired by Edward, Lord Harley, and so became part of the Wimpole Hall Estate. Harley
commissioned a survey of Kingston Wood from John Cory in 1720 (Fig. 1): at this date
the property amounted to 598 acres, including woodlands of 110 acres (Cory 1720). From
1720 to the present, Kingston Wood, with its outliers, has retained much the same outline
and area (Table 1).
In 1720 Hawk's Wood is subsumed within 'The Great Wood'. Pincote Wood at this
date is divided into 'The Heron' or 'Harron Wood', of6a Op 03p and 'Pincoat Spinney', of
7a 2p 05p. The woods increase by slightly more than 2a by 1891. By 1992 a 2.4a
plantation has been added to the north-east of Kingston Wood, which represents the 2a Op
02p 'Wood Bottom' of 1720; and a 4.6a plantation added to the east of Pincote Wood,
which represents the 'Pound Meadow' of 3a Op 13p of 1720.

The strip of wood on the north bank of New Ditch, amounting to 0.56a, and the
plantation of Scots Pine, of 0.93a, also north of New Ditch, have been excluded from these
computations, and from this study: these areas were not part of Kingston Wood in 1720 or
1891.

Earthworks
Earthworks surround most of the Kingston woods (Fig. 2). They are of three forms:
ditches with broad, low banks, lOrn wide; ditches with broad, high banks; and ditches with
very weak banks. Those of the last type are invariably straight in course and almost
certainly the most recent (Rackham 1976). Massive, broad banks on the wood side of
ditches, following more or less sinuous courses, are typical boundary features of ancient
woodlands (Rackham ibid.).
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Fig 1. John Cory's map of Kingston Wood - 1720
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Fig. 2. Topography and earthworks of the Kingston woods.
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The ditch and bank on the west side of Kingston Wood extend southwards beyond the
present wood, continuing to follow the parish boundary. This feature, and field boundaries
to the south and east, indicates the ghost outline of a much larger woodland, of c.l85
acres, which encompassed Hawk's, Lady Pasture's and Pincote. The hedge on the parish
boundary may itself be relic wildwood. An early bank and ditch also extends into the
meadow at the south-east of Compartment 13.
The woodbank which meanders eastwards and southwards from the north-western
comer of Kingston Wood is evidence that land south of the New Ditch was formerly
farmed: this area is therefore ancient secondary woodland. Ridge and furrow occurs in the
small triangular Compartment 1, which was not part of the wood in 1720; and in the south
ofPincote Wood, which must also be secondary woodland, though pre-1720.

MANAGEMENT lflSTORY
Woodmanship
Rackham (1980) suggests that the miscellaneous designations of the west
Cambridgeshire woods in Domesda:r. - 'nemus ad sepes', 'nemus ad domus et sepes', etc.
- imply coppicing at this date. Detailed descriptions of coppice cycles and yields exist for
Gamlingay and Hardwick Woods from the Cl3 and Cl4; Hayley's management history is
also well documented (Rackham 1975, 1992 and 2000).
William Calvus granted to Clerkenwell nearly nine acres 'between the wood of
William de Bancis and the house of Ailmer the forester' in Kingston in 1176-79 (Hassan
1948, p37). In 1279 several of William Mortimer's villeins were named 'Woodward',
from which their professional duties may be inferred (VCH 1973).
It is reasonable to assume that woodmanship in medieval Kingston was much the same
as in other local woods. The two crops were underwood, comprising large coppice of ash
and maple and small coppice of hazel and thorns; and timber, produced by felhng standard
trees, mainly pedunculate oak.
The Earl ofHardwicke's 'Wood Books' survive for the years 1787-8 and 1788-9: these
are accounts of monies received for underwood sales from Kingston and other estate
woods.
Coppicing generally declined in the C20 (Rackham 1980) but, remarkably, the practice
never ceased in Kingston Wood. Mrs. Daffam's sketch map of c.l935 (Inside front cover)
clearly depicts copp1cing and hurdle making. Several areas in the north of Kingston Wood
were coppiced in the 1950s and 1960s (0. Rackham, pers. comm.), and, more recently, in
the late 1990s. Much of the Kingston woods, however, has probably received little, if any,
management for the best part of seventy or eighty years.

Game Keeping
Kingston Wood has been a shoot renowned in Cambridgeshire for at least a century.
The woods survive today because their C19 and C20 owners regarded them as sporting as
much as commercial assets.

Forestry
Plantations of hybrid poplars, and of mixed deciduous and coniferous species, were
made in Kingston Wood m the later 1940s and 1950s. Sycamore (Acer pseudoplatanus),
and Horse Chestnut (Aesculus hippocastanum), were planted togetber in Pound Meadow
to the east ofPincote Wood in about 1950. All these plantations have remained essentially
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unmanaged. Following Dutch Elm Disease, between 1979 and 1982, the southern part of
Compartment 13, the south-east comer of Compartment 11, the west and south of Pincote
Wooa, and the north of Lady Pasture's Spinney, were cleared of dead elms and restocked
with various mixtures of native species (Sir A. Reid, Bt., pers. comm.). In Pincote,
Norway Spruce (Picea abies) was planted throughout the south as a nurse tree.
VEGETATION
Tree communities
The Kingston woods are of the National Vegetation Classification's type W8, Fraxinus
excelsior-Acer campestre-Mercurialis perennis woodland (Rodwell · I 991). Kingston
Wood's structure is that of a coppice with standards. Ash (Fraxinus excefsior), Hazel
(Corylus ave/lana), and Field Maple (Acer campestre), are coppice stools; Ash poles are
occasional. Scattered through the wood are standard Pedunculate Oaks (Quercus robur).
Like other relatively unmanaged woods this structure is tending to succeea to high forest,
dominated by an ash-oak canopy. Trees and shrubs of the Rosaceae are occasional
throughout: Crab Apple (Malus sylvestris ssp. sylvestris); both hawthorns, Crataegus
laevigata and Crataegus monogyna; Blackthorn (Prunus spinosa); roses (Rosa spp.); and
brambles (Rubus spp). There are two areas of profuse Aspen (Populus tremula ), a clonal
suckering tree, in Compartments 4 and 5 of Kingston Wood. Sallows (Salix caprea), are
locally abundant.
The northern half ofPincote Wood, Hawk's Wood, and Lady Pasture's Spinney are all
ash-hazel-maple coppices. Elm (Ulmus minor ssp. minor) forms local suckering stands in
all the woods' margms, dominahng most of Compartments 11 and 13 of Kin~ston Wood.
Elm ramifies through the whole of Pincote Wood, the southern half of which 1s secondary
woodland.
Field Layer Communities
The field layer of the Kingston Woods is largely dominated by Dog's Mercury
(Mercurialis perennis), in some areas co-dominant with Bluebell (Hyacinthoides nonscripta). There are very small patches of Carex riparia in Compartment 13 of Kingston
and in the north of Pincote. Dominant Stinging Nettle (Urtica dioica), or co-dommant
nettle and Dog's Mercury are communities widespread on the woods' margins and in the
plantations. The NYC's Primula vulgaris-G/echoma hederacea sub-community (Rodwell
1991) is largely confined to the central south-eastern part of Kingston Wood: this is a
diverse and sparse community comprising Ajuga replans, Circaea lutetiana, Filipendula
ulmaria, Geum urbanum, Glechoma hederacea, Poa trivia/is, Primula e/atior, Rubus
caesius and other species. In central southern Pincote Deschampsia cespitosa is dominant.
As at Hayley Wood (Rackham 1975) degree of slope is the key determinant of the
vegetation's zonation. Carex riparia is confined to those areas which are permanently
waterlogged; the Primula-Glechoma community is restricted to those areas wtth gradients
of less than 0.5". Bluebell and Dog's Mercury are co-dominant on slopes between 0.5" and
2°, while in the northern half of Kingston Wood, where slopes are in excess of 2°, Dog's
Mercury is dominant. Nettle is indicative of fertile, phosphate-rich substrates, which are
not typical of ancient woodland (Rackham 1980).
In Kingston Wood, the great glade, to the south of Compartments 8 and 10, and the
central clearing either side of the Edge Hill Road, are dominated by Meadowsweet,
Filipendula vulgaris. Wide, damp rides, ditches and ponds add to the floral diversity.

9

FLORA

The vascular plants of Kingston Wood and its outliers were recorded in the field during
2000; the records are appended below in Appendix I. The critical taxa, Rubus fruticosus
agg., and Taraxacum, were not segregated. No flora may be definitively enumerated in a
single season's fieldwork, nor are floras static.
The total flora of Kingston Wood and its outliers amounts to 265 species, including 30
deliberate introductions and seven escapes.
There is a correlation between the area of three of the Kingston woods and their
species-richness: Hawk's, Pincote and Kingston in ascending order (Table 2). But Lady
Pasture's is the exception: it has more species than Hawk's, nearly three times its area.
The explanation lies in the greater structural diversity of Lady Pasture's, which has a
clearing and a pond, and which has also been subject to disturbance in recent decades;
Hawk's, by contrast, is uniform and long unmanaged. This illustrates Rackham's (1980,
p60) observation that the size-species correlation may be 'readily disturbed by factors
other than area and must not be assumed for woods in general'.
Table 2: Areas and floras of Kingston Wood and its outliers, 2000
Kingston Pincote
Hawk's
Lady
Kingston
Wood
Wood
Wood
Pasture's
Wood
+
Spinney
outliers
18.66a
6.46a
2.37a
Area (acres)
93.03a
120.52a
Area (hectares) 37.68ha
7.56ha
2.61ha
0.96ha
48.81ha
Trees &
shrubs
(a) native
29
20
20
15
31
(b) planted
26
14
29
Herbs & ferns
49
a) native
188
72
118
197
1
b) planted
1
7
c) escapes
6
1
1
1
228
Total natives
217
138
69
88
Sum total
250
153
71
89
265
(Well-established aliens are counted here with natives)

~

Composition of Flora
General floristics

The flora of the Kingston woods is typical of similar west Cambridgeshire sites on the
boulder clay (Godwin 1938; Perring et a/. 1964, pp26-8). The vast majority of the
recorded plants have a widespread distribution in southern and eastern Britain on neutral
to basic Brown Earth soils; many are components of the NYC's Fraxinus-AcerMercurialis community (Rodwell 1991). The site is not rich in trees and shrubs: excluding
planted specimens, 32 natives were recorded. Determination of the Rubi would add to this
total. Hayley's woody flora amounts to 36 species, counting only two Rubi. Hornbeam
(Carpinus betulus), is noteworthy at Kingston, here at the northern limit of its range in the
British Isles (Rackham 1980). This tree is rare in the west Cambridgeshire woods,
although localty abundant in Buff Wood. The absence of the birches, Betula pendula and
B. pubescens (except as planted trees), frequent in other west Cambridgeshire woods, is
curious.
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A very high proportion of the total herbaceous flora consists of non-sylvestral plants.
Grassland and crrcumboscal plants are also major components of the historical floras of
Hayley and Madingley woods (Rackham 1975; Coombe and Rackham 1996). Kingston
Wood is relatively rich in Poaceae, with 29 species recorded, Cyperaceae, with 8 species,
and Juncaceae, w1th 5 species.
Coppicing, which may date from the Neolithic (Rackham I 980), has been a critical
influence on many ancient woodland floras, promoting species-richness. Ray (1660) was
perhaps the first to remark the effect of coppicing on the field layer flora of woodfands,
when he recorded Chenopodium polyspermum 'in Kingston Wood after it was new felled '.
Ancient Woodland Indicator species
The flora of the Kingston woods includes 16 species said to be indicators of ancient
woodland (AWis) in Eastern England (Rackham 1980). If these are given Rackham' s
affinity values, Kingston Wood scores 38; Pincote Wood, 16; Hawk's Wood, 22; and Lady
Pasture's Spinney, 15 (Table 3).
Hayley Wood has 28 plants of ancient woodland with a value of73; Garnlingay Wood,
with 24 indicators, scores 61 (Coombe and Rackham, 1996): these woods, at 122a (49ha)
and 120a (48ha) respectively, are about 25% larger than Kingston. A further 11 such
indicator species, now presumed lost at Kingston, are known from old records: adding
these gives a total score of 67, more than Gamlingay and only slightly less than Hayley.
The correlation between the woods' AWI scores and their areas is not straightforward:
Pincote is poorer than Hawk's, although three times its area. This may be because twothirds of Pmcote are secondary woodland, or because of Pincote's isolation: Hawk's was
an integral part of Kingston Wood until at least 1720 and remains contiguous.
Table 3: Ancient Woodland Indicator soecies in the Kin2ston woods
KW(l) KW(2) PW HW LPS
SDec1es
Anemone nemerosa
3
3
( aramiiiiostis canescens *
1
Lamoanulatrachelium
3
3
3
4
( arex oallescens *
Larex remota
2
2
Conooodium maius
2
( rataeYUs laevirwta
3
3
3
Eoioactis helleborine
3
Eauisetum svlvaticum *
1
Euonvmus eurooaeus
1
1
I
1
Galium odoratum *
4
1-Rel/eborus viridis
3
IHVacintlioides non-scrTi:ita 2
2
2
2
2
2
2
HViiericum7iirsutum
Lamiastrum£aleo5aiilon
3
Luzu7alillosa*
4
MilariiiiVrum cristatum*
3
2
Mercurialis oerennis
2
2
2
Milium effusum *
3
Neotttia nidus-avis*
2
Oohiof!/ossum vulf!atum *
2
Orchis mascula
2
2
2
Paris auadrifolia *
4

z

II

Platanthera chlorantha
3
?rimula elatior
3
3
3
3
I
Veronica montana*
I
I
Viola reichenbachiana
1
29
Total score
38
16 22
15
KW(l)- spec1es !ecorded m Kingston Wood m 2000; KW(2) - species (marked *)with
old records for Kingston Wood but now presumed extinct. PW = Pincote Wood; HW =
Hawk's Wood; LPS =lady Pasture's Spinney. Weighted affinity values (after Rackham,
1980): 4 = Very strong; 3 = Strong; 2 = Moderate; I = Weak

Scarce species of Kingston Wood
Three noted plants of west Cambridgeshire are nationally scarce: crested cow wheat,
Melampyrum cristatum; oxlip, Primula elatior; and sulphur clover, Trifolium ochroleucon
(Stewart et a/. 1994). These are calcicoles of continental European distribution, almost
confined in the British Isles to the boulder clay in Cambridgeshire and parts of the
adjoining counties (Perring eta/. 1964). Melampyrum was last recorded at Kingston Wood
in 1942. Sulphur clover is a plant of grassland rather than woodland, but it was recorded
'near Kingston Wood' by Babington (1860). Kingston is famously a locality for oxlip
(Ray 1660; Christy 1897; Meyer and Meyer 1951; Preston 1993). Locally scarce species
found at Kingston are small teasel, Dipsacus pilosus, green hellebore, Helleborus viridis
and hart's tongue fern, Phyl/itis scolopendrium.
FLORISTIC CHANGE IN KINGSTON WOOD 1660- 2000
Although plants have been recorded at Kingston Wood since the mid C17, no
systematic description of the flora has been hitherto essayed. There are difficulties in
interpreting historical floras: nomenclature is inconsistent; some records may be
unreliable. It is often not clear if or when a species becomes an addition to a flora or a loss.
Two species presumed lost at Kingston by Rackham (1980) were recorded in 2000
(Ophrys apifera and Platanthera chlorantha); others may have been overlooked or may
yet survive as dormant seed. In short, there 1s no baseline for an objective assessment of
floristic change, but the historic records are revealing nonetheless. The following
discussion is confined to Kingston Wood.
Gains
The 39 additions to the flora of Kingston Wood are of three types: (i) deliberate
introductions, (ii) escapes, and (iii) aliens.
Plants deliberately introduced into Kingston Wood fall into three categories: forest
trees, keeper's plants and ornamentals. The plantations in Kingston Wood are of the
conifers, Chamaecyparis /awsoniana, Larix decidua, Picea abies, Pinus sy/vestris,
Pseudotsuga menziesii and Thuya plicata; and the broadleaves, beech, Fagus sy/vatica,
and hybrid poplar, Populus x canadensis. Keeper' s plants, introduced for game cover, are
Lonicera nitida, Symphoricarpos a/bus, S. x chenaultii, and!ossibly Taxus baccata. X
Cupressocyparis ley/andii has been planted as a screen behin Keeper's Cottage. Exotics
introduced presumably for their ornamental virtues are the odd specimens of Acer
pseudoplatanus, Aesculus hippocastanum, Alnus glutinosa, Betula pendula, B. uti/is,
Cedrus deodora, Picea pungens 'Glauca', Populus alba, P. nigra 'Lombardy Gold',
Prunus avium, Salix viminalis, Sorbus aucuparia and Tilia x europea. Daffodil, Narcissus
cv., has also been introduced.
Three escapes of cultivation have come from gardens: snowdrop, Galanthus nivalis,
giant hogweed, Heracleum mantegazzanium and Dame's violet, Hesperis matronalis; and
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three from agriculture: barley, Hordeum distichon, wheat, Triticum aestivum and broad
bean, Viciafaba.
What Evans (1939) describes as the 'access of aliens' accounts for Canadian fleabane,
Conyza Canadensis, American willowherb, Epilobium ciliatum, Beaked hawksbeard,
Crepis vesicaria, Large bindweed, Calystegia silvatica, and the brome grass, Bromus
secalinus. Chamerion angustifolium, rosebay willowherb, although native, is a relative
newcomer to Cambridgeshire, the first county record dating from 1884 (Perring et al.
1964). In addition to these, two introduced plants have become extinct at Kingston Wood:
Inula helenium, elecampane, recorded by Ray (1660), and Ornithogalum nutans, star of
Bethlehem, last recorded by Coleman in 1834.
Losses
Thirty-nine species for which there are old records at Kingston Wood were not
recorded during 2000. They are listed in Appendix II below. Some of the lost plants may
have been overlooked. For the sake of argument, however, it is assumed (i), that all the
early records are legitimate; and (ii), that all 39 species are extinct.
The losses amount to 14% of the total historical flora of the wood, 291 species,
excluding deliberate introductions and escapes. In 1980, 32 species were presumed extinct
at Hayley Wood, out of a total historical flora of 271 species, excluding 14 casuals
(Rackham 1980); and, in 1996, Madingley Wood had lost 51 of its 224 recorded species
(Coombe and Rackham, 1996). Hayley's proportion of losses is, at 12%, less than
Kingston's; Madingley has lost 23%. In all cases, these proportions represent significant
losses in bio-diversity.
Rackham (1980) looked at plant extinctions in five ancient woodlands, including
Kingston, Hayley and Madingley in west Cambridgeshire. Of these three sites, Rackham
suggested that losses had been least severe at Kingston, because traditional management
had been most continuous. His evidence for Kingston consisted of only 41 C 17 and C 18
records. The true scale of impoverishment is rather greater, if the later records are factored
in.
Three questions arise: (1) When did these losses occur? (2) Do the lost floras of these
west Cambridgehire woods have a common composition? (3) How might this decline be
explained?
In Table 4 the last records of the lost species of Kingston and Madingley Woods are
assigned to consecutive half centuries. The figures suggest that most of Kingston's losses,
like Madingley' s, occurred over the period, 1750-1900. The assumption that the last dated
notice of a species may be equated to its date of extinction is of course questionable
(Coombe and Rackham 1996). Botanical recording has. never been continuous or
systematic. Perring eta/. (1964) observed that few records were made in Cambridgeshire
between 1910 and 1930. In the latter half of the C20 Kingston Wood has been little
visited; losses may be more recent than the records indicate.

Table 4: Periods of last records of plants presumed extinct in Kingston and
Mdi
a ngJey
I W 00d s
Wood
Pre- 1700- 1750- 1800- 1850- 1900- 1950- Total
1700 1750 1800 1850 1900 1950 2000 losses
Kingston
2
3
5
13
1
39
9
7
Madmgley 2
4
10
12
11
51
4
8
Figures for Madmgley Wood from Coombe and Rackham (1996).
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Table 5 lists 18 species which have been lost in more than one of three west
Cambridgeshire woods. Kingston Wood shares 15 extinctions with Madingley and 6 with
Hayley; only 5 species have been lost in all three woods.
Some of the lost plants of Kingston Wood were formerly relatively widespread in west
Cambridgeshire, but have declined significantly in the C20. Ray (1660) recorded crested
cow wheat, Melampyrum cristatum, in ' .. . Kingston woods, and almost all woods in this
county plentifully'. Babington (1860) noted this plant at Eversden1 Kingston, Gamlinsay,
Hardwick, Hayley and White Woods, and in 'closes by Madmgley Wood', bestdes
localities on the eastern boulder-clay. It survives in the west of the county only at
Hardwick. Saw-wort, Serratula tinctoria, betony, Stachys officina/is, and devil's bit
scabious, Succisia pratensis, were all recorded by Babmgton (ibid.) in many of the
county's western woods: these were very scarce plants by the late C20. Serratula has been
lost from five of its six historic locations in west Cambridgeshire woodlands (Rackham
1980). Narrow-leaved everlasting pea, Lathyrus sylvestris, was said by Evans (1939) to be
'found in almost all our boulder clay woods and particularly abundant at Hardwick', its
only station in the west today.
Almost one third of Kingston Wood's lost plants and one fifth of Madingley's are
Ancient Woodland Indicator species; only two of Hayley's 32 losses (Rackham 1980) are
in this category.
Table 5: Losses common in 2 or more west C ambn·dle;eshire woods
Species
Kin5ston Ha~ley Madingley
1996
19 0
200
Lost
Calamafl:f"ostis canescens Lost
Lost
Lost
Present Lost
Cirsium eriovhorum
Present Lost
Lost
Epipactis helleborine
Lost
0
Lost
Equisetum sylvaticum
Lost
Lost
0
Gentianella amarella
Lost
Lost
Lost
Lathyrus svlvestris
Present Lost
Lithospermun otflcinale lost
Lost* Lost
Melampyrum cristatum
Lost
Present Lost
Lost
Milium ef]Usum
Monotropa hypopitvs
Lost
0
Lost
lost
0
Lost
Poa nemoralis
Lost
0
Lost
Rosa tomentosa
Sanicula europaea
Lost
Present Lost
Lost
Lost
Lost
Serratula tinctoria
Present Lost
Stachys officina/is
Lost
Lost
Lost
Lost
Succisa pratensis
Lost
Lost
Trifolium ochroleucon
0
Lost
0
Lost
Vicia hirsuta
0 - never recorded. Data for Hayley Wood from Rackham (1980), and for Madingley
Wood from Coombe and Rackham (1996). (*C. Turner, pers. comm.).

Following Coombe and Rackham (1996) the lost J?lants of Kingston Wood have been
segregated by habitat preferences (Table 6). Exceptmg the two shrubs, 23 species are
shade-intolerant species of mires, grassland or marginal habitats; 4 are shade-intolerant
coppicing plants; 10 are shade-tolerant sylvestrals. As at Hayley and Madingley, the
greatest decline at Kingston has been in the shade-intolerant flora (Rackham 1980;
Coombe and Rackham ibtd.).

14

Table 6: Habitats of lost plants of Kingston Wood
(1) Shrubs

Daphne !aureola
Rosa tomentosa
(3) Moist places
Eupatorium cannabinum Hydrocotyle vulgaris
Carex pseudocyperus
Lythrum salicaria
(4) Grassland
Brachypodium pinnatum Gentianella amarella
Blackstonia peifoliata
Koeleria macrantha
Ophioglossum vulgatum * Pastinaca sativa
(5) Circumboscal
Atropa belladona
Arctium lappa
Campanula latifolia
Lathyrus sy lvestris
Cirsium eriophorum
Melampyrum cristatum *
Vicia hirsuta
(6) Woodland grassland
Carex pallescens *
Calamagrostis canescens *
Lithospermum officinale
Serratula tinctoria
Stachys officina/is
Succisa pratensis
(7) Coppicing plants
(a) Shade intolerant
Chenopodium polyspermum
Holcus mollis
Malva moschata
Milium effosum *
(b) Shade tolerant
Equisetum sylvaticum*
Galium odoratum*
Luzula pilosa *
Paris quadrifolia*
Poa nemoralis
Primula vulgaris
Sanicula europaea
Veronica montana*
(8) Parasitic shade tolerant
Monotropa hypopitys ssp. hypopitys Neottia nidus-avis*
Classification after Coombe and Rackham (1996). Species marked * = AWis (sensu
Rackham 1980).

Causes of Losses in the Historic Flora
A number of factors responsible for these losses may be advanced; they should not be
thought mutually exclusive m effects.
1. Changes in woodland management

Afforestation
The poverty of the field layer flora under a coniferous canopy is notable, but it is not
clear that afforestation has caused any extinctions at Kingston. The planting of hybrid
poplars (c.l945-50) in 'Wood Bottom', Compartment 15, may have contributed to the
demise of some of the paludals. Certainly, Carex pseudocyperus was recorded by Coleman
(Babington 1860) 'in a swamp on the north side' of the wood. The poplars may have
altered the composition of the field layer (a), by increasing shade, and (b), by reducing
waterlogging, at least during the summer months.
Decline of coppicing
Brown and Warr (1992) discuss the effect of neglect in the management of coppice
woodlands on floristic diversity: many shade-intolerant species of the coppice flora persist,
after the canopy closes, as dormant seed. Viable seed may have considerable longevity,
but most species will not endure for more than 40 or 50 years. If coppicing is neglected
long-term, losses from the seed bank may be expected. Rackham (1980, p81) notes that
Ray's Chenopodium polyspermum, Malva moschata and Holcus mollis are all coppice
plants of buned seed origin. Brown and Warr (ibid.) further adduce evidence for neglect
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causing the reduction or loss of some shade-tolerant species, such as Luzula pilosa and
Primula vulgaris.
.
Coombe and Rackham (1996) attribute the loss of shade-intolerant species at
Madingley to increased shadmg, resulting both from the planting of conifers and the
decline of coppicing. Barkham ( 1992) observes that shade-tolerant dominants will tend to
eliminate other species in the absence of disturbance, but notes that perennial woodland
herbs show varymg responses to coppicing: those that are likely to benefit include the
AWls, Calamagrostis canescens, Campanula latifolia, Paris quadrifolia, Primula vulgaris
and Veronica montana, all lost at Kingston.
Coppicing has continued at Kingston throughout the C20, but its application has
become sporadic and unsystematic, and it appears to have been confined for at least half a
century to the north of the wood, the area with the least floral diversity. A decline in
woodmanship at Kingston may, then, account for the loss of several species.
Ride management
Before mechanisation the wood's rides were grazed, or cut by hand for bay, piece-meal
and intermittently over weeks. In recent decades they have been cut mechanically, and in a
matter of days, which may have impoverished the grassland flora, affecting particularly
species with late-maturing seed. Cuttings have also been left in situ, which tends to
increase fertility, unfavourable to species-richness (Warren and Fuller 1993).

2. Agricultural change
Babington (1860) noted the deleterious effect of early Cl9 enclosure on the grassland
flora of the west Cambridgeshire open fields. West (1898) observed, at the end of the Cl9,
that 'a very unpleasant feature in the Cambridgeshire flora is the number of extinctions';
that this was due to loss of habitat to drain or plough; but that the county's 'clay
districts .. .have hardly suffered at all from the botanical point ofview'.
.
The decline of the circumboscal zone has been described elsewhere (Rackham 1975,
1980, p57; Coombe and Rackham 1996). In the past, woods were surrounded by tracks
and headlands; adjacent farmland included meadow and pasture. Kingston Wood was a
case in point, as Cory's map of 1720 shows. In the second half of the C20 agriculture in
west Cambridgeshire has consisted in the extension and intensification of arable. The work
of the 'WarAg' committees durin~ the last war, following half a century of recession in
agriculture, was probably a sigmficant episode. Both meadow and permanent pasture
remain at Kingston Wood, but these areas have diminished in area, and what has survived
has been subject to improvement.
Loss of species typical of well-drained calcareous grassland may be the direct result of
improvement. Rodwell (1992) notes that the relatively impoverished Lolio-Cynosuretum,
found on the south of White Lady's Ride at Kingston, may be derived from the much
richer Centaureo-Cynosuretum community, of traditional hay meadows, by reseeding and
fertilising.
Drainage, inimical to floristic diversity in ancient woodlands (Rackbam 1975), bas
been deliberately prosecuted in the C20, particularly on the wood margins. It is doubtful
that this has affected soil moisture conditions in the mterior of Kingston Wood, however.

3. Impact of deer
A significant development in the west Cambridgeshire woods has been the increase of
deer. Fallow deer, Dama dama, have been wild in west Cambridgeshire since before the
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last war (Vine and Sell 1975). Herds of between 10 and 20 animals were itinerant at
Kingston during the 1970s (Sir A. Reid, Bt.. pers. comm.). A herd about 15 strong aJ>pears
to have been more or less resident for at least the last decade. In 2002 more than 40 fallow
deer were observed: some may have come from Hayley Wood, displaced by new fencing
there. More recently, mun~ac, Muntiacus reevesii, has become established. Preferential
grazing is highly visible on the rides of the Kingston woods: the sedges, Carex sylvatica
and C. remota, Angelica sylvestris and Orchis mascula are obviously highly palatable.
Deer also inhibit natural regeneration of trees and shrubs, both from seed and from
coppice stools.
The damaging impact of deer on populations of oxlip, Primula elatior, in west
Cambridgeshire's woods is well documented (Rackham 1975, 1999). This species has
reduced m abundance something between five and ten fold in Kingston Wood between
1966 and 2000 (0. Rackham, pers. comm.). There are now approximately 10,000 oxlips in
Kingston Wood, 100 in Pincote, 75 in Hawk's and a single plant in Lady Pasture's: these
populations are precariously low in numbers.
Evidence for floristic impoverishment by deer has been found at Monks Wood and
elsewhere (Cooke 1993; Kirby 1998; Peterken 2000, Kirby 2001). No extinctions are
definitely attributable to deer at Kingston, but Peterken (ibid.) notes the decline of Luzula
pilosa in Lady Park Wood, near Monmouth, and of trilliums, plants allied to Paris
quadrifolia, in the Minnesota Big Woods of the U.S.A., where deer are also pests.
4. Effects of game keeping
Three practices of pheasant management are damaging to the field layer floras of
ancient woodlands: cover p~anting, the use of release pens, and strawing rides (Carroll and
Robertson 1997). Non-nat1ve cover plants, such as Lonicera nitida, are capable of
spreading ag!P:"essively, shading out th~ exi~ting vegetatio~ ..Re~ea~e pens concent;rate large
numbers of birds m confined areas: mev1tably soli fertlhty 1s mcreased, leadmg to an
increased abundance of phosphate-demanding species, particularly Urtica dioica. The
birds also cause mechanical dama~e to plants, and may eat seeds. Strawed rides tend to
smother plants in situ but changes m nutrient status are said not to be significant (Ludolph
eta!. 1989).
All the release pens in Kingston Wood have areas of dominant nettle or co-dominant
nettle and dog's mercury. The pen in Compartment 14, to the east of Darcy's Ride, has
profuse cow parsley, Anthriscus sylvestris, elsewhere confined to the wood's margins.
Although there are marked differences in vegetation inside and outside the pens, speciesrichness is greater within. Surprisingly, all the pens contained a few oxlips. Observation at
Kingston supports the view of Ludolph et al. (1989) that any damage to the flora is limited
to within 15m of the release pens.
On balance, however, game keeping has tended to enrich the flora. Activity associated
with game keeping creates the disturbed conditions favoured by annuals, such as Juncus
bufonius, and casuals, such as Anagallis an;ensis. Above all, coppicing has been
undertaken to benefit the shoot, and so the sporting interest has supported the conservation
of the Wood's structure and flora.
5. Climate change and eutrophication
There is evidence for the warming of the Cambridgeshire climate over the last 40 years
(Sparks and Symonds 2000). Some species may be vulnerable to periodic summer
droughts, which are not infrequent in Cambridgeshire (Rackham 1999).
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An increase in nitrate- and phosphate-demanding plants, such as nettle, cow parsley,
and ground ivy, Glechoma hederacea, has been observed in many ancient woodlands and
attributed to a general eutrophication of the landscape, caused perhaps by fertiliser drift,
roosting birds, or atmospheric pollution (Peterken 1992; Coombe and Rackham 1996;
Rackham 1999).

The effects of climate change and nutrient enrichment on bio-diversity are difficult to
assess, and beyond the consideration of this study.
6. Increasing isolation

Peterken (1992) has argued that coppiced woodlands in the English lowlands were,
prior to 1940, intew:ated in a landscape matrix with high degrees of habitat connectivity,
diversity and stability, but that in the modem countryside these sites are increasingly
insular.
'Island theory' has been applied to the study of woodlands. Two hypotheses have been
advanced: (i), that species richness is a function of habitat variety, which is supposed to
increase wtth an island's size; and (ii), that the number of species on an tsland is
determined by a dynamic equilibrium between immigration and emigration, the rate of
extinction being proportional to an island's species-richness, but inversely proportional to
its area (Peterken 1993). Hooper (1971) compared the ground floras of the west
Cambridgeshire woods with a group in Rockingham Forest and found that in the former,
species-nchness varied more with area than in the latter. This, Hooper argued, might be
due to the greater and longer degree of isolation of the west Cambridgeshire woods.
Smaller and more isolated woods are more prone to species extinction (a), because the size
of any given species' population varies with area and (b), because surviving populations
are more distant.
Rackham (1980) and Peterken (1993) have questioned the applicability of both the
habitat variety and the island theory hypotheses to woodlands. Area and degree of
isolation are not the only factors that determine species-richness or proclivity to
extinctions. Losses may be the result of changes affecting woods of all sizes (Rackham
ibid.).
Isolation must be significant for the A WI class. The closer the degree of these species'
affinity with ancient woodland (i.e. the more restricted their distribution) the more
vulnerable they are to local extinctiOn in landscapes where habitats are fragmented: this is
not so much because they have especially exacting ecological requirements - in fact, some
are eminently capable of survival outside woodlands - but because they are all sedentary
and very slow colonists (Rackham 1975, 1980). Tack and Hermy (1998) list the precarious
means of dispersal of AWis. Once lost in any tsolated site these plants are most unlikely to
return. The same is true of rare species, whatever their degree of association with anctent
woodland.
CONCLUSION

If Madingley Wood has 'one of the longest botanical records in Europe' (Coombe and
Rackham 1996) then so too does Kingston Wood. As one of John Ray's principal stations,
the site has a st~ificant status in the history of British field botany. The wood remains an
important locality for the nationally restricted Primula elatior and several locally scarce
plants occur. The records show a stgnificant loss in the site's historic flora, but decline is
no more severe at Kingston, privately owned, and managed as a game preserve, than in
woods, such as Hayley and Madingley, which have been nature reserves for decades. The
causes of losses include a decline m coppicing, agricultural change and increased grazing
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by deer. Species which have a close affinity with ancient woodland are particularly
vulnerable to the increasing isolation of woodlands in the landscape.
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APPENDIX I
FLORAS OF KINGSTON WOOD AND OUTLIERS 2000
Column 1: Species - nomenclature according to Stace, C., A New Flora ofthe British Isles (2"d Edn.
1997). Species deliberately planted are marked with an asterisk*. Escapes from cultivation are marked E.
Aliens are marked A.
Column 2: Authorities & dates for earliest records.
Column 3: Habitat: All= no preference, excepting aquatic habitats; CJ =clearings and glades; Co=
coppices; D =ditches or streams; M = margins; P =ponds; PI =plantations; R =rides; W =wood
Column 4: Distribution: K = Kingston Wood; P = Pincote Wood; H =Hawk's Wood; L =Lady Pasture's
Spinney
Column 5: Notes on Kingston Wood, unless otherwise stated. Cpt =compartment; EH =Clearing on
north side of Edge Hill Road; WLR =White Lady's Ride.

Abbreviations
CGE =Herbarium, Department of Plant Sciences, Cambridge.
CNHS = Cambridge Natural History Society Card Index, in CGE.
DPSL =Department of Plant Sciences library, Cambridge.
Most of the pre-2000 records and the abbreviations of authorities, are from G. Crompton's
Cambridgeshire Flora Records, published at www.mnlg.com/gc.

Abbreviations of authorities
Anon. ann. JM
Bab 1856CGE, Bab
1858CGE
Bab 1860
Brown
Bunch 1834LTR
Cole 1833, 1834 and
1835
Evans 1939
HHTcl910

Anonymous annotation of Martyn (1727).
Babington's specimens in CGE.
Babington, C. C. (1860), Flora of Cambridgeshire.
L. Brown, pers. comm.
Specimens collected by R. J. Bunch in Leicester University Herbarium.
Coleman, W. H., Records of Cambridgeshire plants, 1833, 1834 and 1835, in two
MS. notebooks in DPSL.
Evans, A. H. (1939), A Flora ofCambridgeshire.
Hamshaw-Thomas, H., List of plants near Kingston Wood, Cambridge, c. 1910, in

CNHS.
Jackson ann.

JFBabMS
JMann.
JMCGE
JM 1727
JM 1732

Lyons 1763
Merrett 1667
Mills ann.
Perring 1956
Ray 1660
RayiL

R. Jackson's annotation of his interleaved copy of Martyn (1727), inscnoed on
title page 'Jackson Coli. Trinit. Cant. Soc. 1730' in Trinity College library,
Cambridge.
Reference to J. Fisher (active c.1780s), in Babington's MS. in DPSL.
John Martyn's references to Kingston Wood in his annotations of his interleaved
copy of Ray (1660), in DPSL.
John Martyn's specimen in CGE.
Martyn, John (1 727), Methodus Plantarum ~irca Cantabrigiam nascentium.
Martyn, John (1732), Tournefort's History ofPlants Growing about
Paris ... Translated into English, with Many Additions. And accommodated to the
Plants growing in Great Britain.
Lyons, Israel (1763), Fasciculus Plantarum circa Cantabrigiam nascentium.
1667, Merrett, Christopher (1667), Pinax Rerum Naturalium Britannicarum.
W. H. Mills' annotation of his copy of J.D. Hooker's Student Flora ofthe British
Islands (1884).
F. H. Perring's 1km square record card for Kingston Wood.
Ray, John (1660), Catalogus Plan/arum circa Cantabrigiam nascentium.
Ray, John (1660), Index Locorum, in Index plantarum agri Cantabrigiensis,
bound with most copies of Ray (1660).
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Ray 1663
Ray 1685
Raylitt. 1661
Ray !itt. 1662
Relli 1785
Relli 1793
Relli 1802
Relli 1820
Simpson c1913
TM1763
TMann.
Tutin 1942
Vernon MS Bab ann.
West 1898
WHCBab 1860
WWM Evans 1939
WWN 1856CGE
WWN 1860
WWNm 1860

Ray, John (1663), Appendix ad Catalogum Plantarum circa Cantabrigiam
nascentium. Cantiens Addenda et Emendanda.
Appendix ad Catalogum Plan/arum circa Cantabrigiam nascentium. Contiens
Addenda et Emendanda. Editio seucunda· (Ed. Peter Dent).
Gunther R. T. (1934), Letters from John Ray to Peter Courthorpe, J. Bot., 72, 219220.
Gunther R. T. (ed.) (1928), Further correspondence of John Ray, Ray Society,
London.
Relhan, Richard ( 1785), Flora Cantabrigiensis.
Relhan, Richard (1793), Flora Cantabrigiensis. Supplementum tertium.
Rellian, Richard ( 1802), Flora Cantabrigiensis, Editio altera.
Rellian, Richard (1820), Flora Cantabrigiensis, Editio tertia.
N.D. Simpson record in CNHS.
Martyn, Thomas ( 1763), Plantae Cantabrigienses, Part 5, Herbationes
Cantabrigienses. (Herbal. XI gives records for Kingston Wood).
Thomas Martyn's annotations of his interleaved copy of Martyn (1727) in DPSL.
T. G .Tutin's records in CNHS.
Babington's annotation of Vernon MS. (c. 1680s) in DPSL.
West W. (1898), Notes on Cambridgeshire Plants, J. Bot., 36, 246-259 and 491-2.
W. H. Coleman's records in Babington ( 1860).
W. H. Mills' records in Evans (1939).
W. W. Newbou1d's specimen in CGE.
W. W . Newbould's records in Babington (1860).
W. W. Newbould's records in MS ofBabington(1860) in DPSL.

Trees and shrubs
2
Acer campestre
Acer pseudoplatanus •
Aesculus
hippocastanum •
Alnus glutinosa•
Betula pendula •
Betula uti/is •
Carpinus betulus
Cedrus deodora•
Chamaecyparis
lawsoniana•
Clematis vitalba
Comus songuinea
Cary/us avellana
Crataegus laevigata
Crataegus monogyna
X Cupressocyparis
leylandii*
Euonymus europaeus
Fagus sylvatica•
Fraxinus excelsior
Hedera helix
flex aquifolium •
Larix decidua •
Ligustrum vulgare
Lanicera nitida •
Lanicera pericyc/emun
Malus sylvestris ssp.
Sylvestris
Picea abies •
Picea pungens
'Glauca·•
Pinus sylvestris*
Populus alba •

3

4

5

w
w
w

KPHL
KP
KP

Single tree S of Cpt 3
Single tree S of Cpt 4

w

KP
KP
K
K
K
K

Single tree Cpt 4a
Few trees planted on W ofEH C l
Few trees planted on W ofEH Cl
3 trees in C pt 13
Single tree Cpt 4a

K
KPHL
KPHL
KPH
KPHL
K

W & E margins N part of wood
W margin & wetter areas

Cl
Cl

w
w
PI
WWNm 1860
WWNm!860
Perring 1956
Perring 1956

Ray 1660
Perring 1956

RayiLI660
BabMS 1860

M
MW

w
w

MW
M
MW
PI

Hybrids, C. x media, also occur
Planted as hedge W margin
Planted as hedge behind Keeper's Cottage

w

KPHL
KP
KPHL

M
M
PI

p
K

w

KH

w

KH
KH

Planted for game cover
Infrequent
Scattered; most frequent in NW

K
K

Single tree Cpt 4a

K
K

Few trees Cpt 4a

w
w
PI

w
PI

w

Mainly on W margin

KHL

Confined to Cpt I & New Ditch margin

KPH

22
KP

Planted extensively in N E of wood
A few planted by N E pond
Few trees E end ofE H Cl

w
w

K

Perring 1956

MW
PI

Bab 1860

w
w

WWNm 1860

MW
M

KPHL
K
KPHL
K
K
K

Frequent in Cpts 4 & 5; single tree Cpt 13
2 trees Cpt 4a
Planted as hedges, extensive suckering

Rosa canina

MCo

KPHL

Rosa caesia ssp.
vosagiaca x R. canina
Rubus caesius
Rubus fruticosus agg.
Salix alba
Salixcaprea
Salix caprea x S. cinerea
Salix cinerea ssp.
Cinerea
Salix cinerea ssp.
0/eifolia
Salix fragilis
Salix sepulcralis
nothovar. chrysocoma•
Salix viminalis*
Sambucus nigra

M

K

All
CoM
M
MW
M

KPH
KPHL
p
KPL
p
K

w

p

By stream in NE
Frequent N ofCpt 3 & S ofCpt 7
Det. P D Sell 2001
Single specimen S ofE H Cl. Det. R D
Meikle 2002
Det. P D Sell 2001.

M
M

p
p

4 trees by S W margin
Single tree planted on island in NE pond

Populus x canadensis •
Populus nigra 'Italica'
Populus nigra
' Lombardy Gold'•
Populus tremula
Prunus avium •
Prunus spinosa
Psuedotsuga menziesii•
Quercus robur
Ribes rubrum
Rosa arvensis
Rosa arvensis x R.

PI
PI
Cl

p
K

KP

Mainly on W margin
2 specimens det. A L Primavesi 200 I

can ina

Babl858CGE
Perring 1956
Bab 1860

w

Perring 1956

Sorb us aucuparia •
Symphoricarpos a/bus•
Symphoricarpos x
chenaultii•
Taxus baccata•
Thuja plicala •
Tilia x europea•
Ulmus glabra
Ulmus minor ssp. minor
Viburnum lantana
Viburnum opulus

Ray 1660
TM 1763

Mainly on W margin. Groups Dumales,
Lutetianae & Transitoriae det. ALP 200 I
S margin EH Cl. Det ALP 2001

w

KP

MW

KPHL

w
w
w

K
K

2 trees presumed planted Cpt 4a
Mainly on E margins but scattered
throughout
2 trees planted Cpt 4a
Planted for game cover N of Cpts 3 & 5
Thicket S of Cpt 4, planted for game cover

w

KP

A few in Cpt 13

Pl

w

K
K

w

K

MW
M

KPHL
KPHL
K

KP

w

Single treeS of Cpt 4, a row near Keeper's
Cottage
A few S ofCpt 10, N ofCptl2 & W ofCpt
II . U glabra x U minor may occur
Most frequent inN E of wood & Cpt I
Mainly on W margin
Very rare: one plant W side Cpt 5, 3 plants
presumed planted by stream Cpt 13

Flowering plants and ferns
1
Achillea millefolium
Aegopodium podagraria
Aethusa cynapium
Agrimonia eupatoria
Agrostis stolonifera
Ajuga replans
Alisma lanceo/ata
A/liaria petiolata
Alopecwus myosuroides
Alopecurus pratensis

2

3

4

5

M
M

K
K
PL
K
KPL
KPH
p
KPHL
KPL
Kl'

Verges around Cpt 4a
Margin S E of Cpt 9

R
Cl
CoCIDR
RaylL1660

All
p
M

MR
R

EHCI

Pincote central pond

WLR
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Anagallis arvensis
Anemone nemerosa
Angelica sy/vestris
Anisantha sterilis
Anthriscus sylvestris
Arctium minus
Arrhenatherum elatius
Arum maculatum
A triplex potu/a
A triplex prostrata
Avenafatua
Barbarea vulgaris
Bellis perennis
Brachypodium pinnatum
Brachypodium
sy/vaticum
Bromus commutatus
Bromus hordeaceus ssp.
hordeaceus
Bromus secalinus var.
hirtusA
Bromopsis ramosa
Bryonia dioica
Calamagrostis epigejos
Cal/itriche s tagnalis
Campanula trachelium
Calystegia sepium
Calystegia silvaticaA
Capsella bursa-pastoris
Cardamine hirsuta
Cardamine pratensis
Carduus crispus
Carex divulsa ssp.
divu/sa
Carex flacca
Carex hirta
Carex otrubae
Carex remota
Carex riparia
Carex spicata
Carex sylvatica
Centaurea nigra
Centaurium erythraea
Cerastium fontanum
Circaea lutetiana
Chaerophyllum
tumulentum
Chamerion
angustifolium
Chenopodium
polyspermum
Chenopodium rubrum

Ray 1660
1M 1763

R
CIGR
CICoGR
M
CICoM
RCI

KP
KPL
KPHL
KPHL
KPL

All
Co
Co
M
M
R
M
CoMR

KPHL
KP
K
L
K
KPH
L
KPHL

R

KPHL

R

K

R

K

CoGM
M
Cl
p

KPL

MR

KHL

M
M

KPL
FIA5
KPL
KP
KP

MR
Bab 1860

Perring 1956

Perring 1956

Lyons 1763

Ray 1660&1L

w
w
CICoR
M
R
Cl
Cl
CoMR
R
PI

JM ann.
Perring 1956
1M 1763
1M 1763

Perring 1956

Cirsium arvense
Cirsium palustre
Cirsium vulgare
C/inopodium vulgare

Perring 1956
Perring 1956

Canopodium majus

Bab 1860

K.L
KH

Keeper's Ride

Margins; WLR
Profuse in pen E of Darcy's Ride
Frequent on wood banks
Rare on WLR; occasional in E H
Cl

200 I coppice Cpt 8 only

Particularly abundant on wood
banks
Var. pubens det. L M Spa! ton
2002 found on WLR
WLRonly
Del LMS 2002. Few plants on
WLR & Keeper's Ride

K.L
KP
KP

EHCI
White Lady's pond, Pincote
ponds
Ditch S ofCpt II
E end Keep Ride only

K.L
K
K
KP
KPH

N of EHCI&SECpt 4
N of EH Cl only

K.L
KP

R
All
CIM
Co
CoR
All
M

KP
KPH
K
K
KPL
KPH
K

CoDM

K

R

p

Co

K

CoM
CICo
CoM
CIM

KPHL
KP
KPH

CIRW

K

KL

2 areas c 5 x4min Cpt 15 NE of
wood & pond margin
Darcy's Ride only
Profuse on rides
S margin Cpt 4 & EH C1

Mainly on banks of New Ditch

Det J R Akeroyd 200 I. 2001
coppice Cpt 8 only

Locally profuse in EH Cl & SE
ofCpt4
Most abundant S ofCpt 10 and
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Conium maculatum

M

KP

Convolvulus arvensis
Conyza canadensisA
Crepis vesicariaA
Cynosurus crista/us
Dacty/is glomera/a
Dacty/orhiza fuchsii
Deschampsia cespitosa
Dipsacus fullonum
Dipsacus pi/osus

M
Co
M
CIR
ClCoR

Perring 1956
1M 1763
Perring 1956

All
All

WWN 1860

CoM
CoM

KPL
K
KL
K
KPL
KP
KPH
KPL
K

Dryopteris filix-mas

w

K

Elymus caninus
Elymus repens
Epilobium ci/iatumA
Epilobium hirsutum
Epilobium montanum
Epilobium parviflorum
Epipactis helleborine
Equisetum arvense
Fallopia convolvulus
Festuca gigantea
Festuca rubra
Filipendula ulmaria
Fragaria vesca
Galanthus nivalis

M
CIM
CoM

KPHL
KPL
K
KPHL
KPL
KL
K
p
KP
KP
K
KPH
K
K

Galium aparine
Galium mollugo
Galium pa/ustre
Geranium dissectum
Geranium robertianum
Geum urbanum
G/echoma hederacea
Glyceria maxima
Glyceria nola/a
Hel/eborus viridis

Perring 1956
Cole 1835
Ray 1660&IL

Pcrring 1956
1M 1763

Perring 1956

Perring !956

Perring 1956
Perring 1956

w

All
M
R
MR
M

All
All

Evans 1939

Ray 1685
WWN 1856CGE

w
CoM

KP

All

KPHL
K
KPHL
K
KP
KPHL

M
CICoMR
R
R

Ray 1660

All

Relh 1802

All
CoM
CICoR

WHM Evans 1939
Simpson c 1913

Ray 1660

KPHL
K
K
KP
K
KPH
KPHL
KP
K
K

p
R

Herac/eum
mantegazzianumE
Heracleum sphondylium
Hesperis matronalisE
Holcus lana/us
Hordeum distichonE
Hordeum seca/inum
Hyacinthoides nonscripta
Hypericum hirsutum
Hypericum perforatum
Hypericum tetrapterum
Iris foetidissima
Iris pseudocorus
Juncus articulatus
Juncus bufonius
Juncus conglomera/us
Juncus effusus
Juncus injlexus
Lamiastrum
galeobdolon

All
CoMR
Co
MRW
Cl
CoR
CICoMR
R
All
R

w
DP
DR
R
C!Co
C1CoR
CICoR
MW

KPHI.:
K
KL
K
KP
KP
KP
K
KPL
KPL
K

North Ride
Margins W of Cpt 1 and E of
Cpt 13

E margin ofCpt 13
EH Cl & S ofWLR
Particularly abundant in EH Cl

Co plot Cpt II, margins of Cpts
11 &13
Cpt 5 & inN of wood,
particularly near New Ditch

S endWLR
Surprisingly, very rare
Few clumps S of Cpts 1 & 4;
garden escapes
S margin Cpt 1
Very rare: West Ride only
Most frequent on banks of New
Ditch & S margin Cpt 1

White Lady's pond only
Main, North & East Rides
3 clumps Cpt 6 each c. lm x 1m;
very rare in Cambs
S of Cpt 4 & coppice plot Cpt
II ; garden escape
E side Cpts 6 & 9; garden escape
Det. Trist 1986
From straw bales, Main Ride
Send WLR

Most frequent Hypericum

I patch only Cpt 13
Ditch S ofCpts I I & 13; WLR

Surprisingly rare: Cpt 4 only
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Lamium album
Lamium purpureum
Lapsana communis
Listera ovata
Lalium perenne
Lychnis flos-cuculi
Lycopus europaeus
Lysimachia nummularia
Matricaria discoidea
Medicago lupulina
Mentha aquatica
Mentha arvensis
Mercurialis perennis
Myosotis arvense
Narcissus cv. •
Odontites vemus ssp.
serotinus
Ophrys apifera
Orchis mascula
Persicaria lapathifolia
Persicaria maculosa
Phalaris arundinacea
Phleum pratense
Phragmites australis
Phyllitis scolopendrium
Picris echioides
Plantago lanceolata
Plantago major
Platanthera chlorantha
Poaannua
Poa pratensis
Poa trivia/is
Polygonum aviculare
agg.
Potamogeton natans
Potamogeton pectinatus
Potentilla anserina
Potentilla replans
Potentilla sterilis
Primula elatior
Primula veris
Prunella vulgaris
Pulicaria dysenterica
Ranunculus auricomus
Ranunculus ficaria ssp.
ficaria
Ranuncu/us repens
Ranunculus sce/eratus
Rhinanthus minor
Rorippa microphylla
Rumex acetosa
Rumex crispus
Rumex obtusifolius
Rumex sanguineus
Schrophularia
auricula fa
Schrophularia nodosa
Senecio erucifolius
Senecio jacobea
Senecio vulgaris
Silene latifolia

Perring 1956
Cole 1835

M
M
CIM

w
CIR
CIR
CoD

Ray!L 1660

Bab 1860

ClCoR
R
M
D
R
All
All

w

JM ann.; TM 1763

Perring 1956

Perriog 1956
Cole 183S
Ray 1660&IL

Perring 1956

Relh 1785

Ray 1660
Perring 1956

Stream sides WLR & S side Cpt
13

KP
KP

KL
K
KP
KPHL

Road verges EH Cl
StreamS end Cpt 13
Maio, East and South Rides

KL
K
KP

Planted Cpt 14

Single plant only E end of EH Cl

p
D

K
KPH
KP
K
K
KP
K
K

Cl
R
CICoR
G
R
R
All
R

KP
KP
KPL
K
KPH
K
KPHL
KP

p
p
R
R
All
All
M
CIR
CICo
M

p
p

S W & central ponds
Det. C Turner. Central pond

K
KP
KP
KPHL
K
KP
K
K
KPHL

Road verge S of Cpt I

C!Co

JM ann.; TM 1763
Ray 1660&IL

KP
K
KPL
KPH
KPHL
K
K

Cl
All
Co
Co
PI
CIR

All
ClCoR
D
Cl
p
R
M
RP1
All
D

All
CICoMR
C1CoMR
M
R

New coppice Cpt 8
New coppice Cpt 8
Cpt IS only
White Lady' s pond
Bank ofNew Ditch Cpt 13; very
rare io Carobs
WLR
Single plant only
S endWLR
Ubiquitous
Keeper' s Ride

I patch EH Cl, I io Cpt 3
New Ditch, N of Cpt 15 only

KPHL

KL
K
L
K
K
KPL
KPHL
K
KPHL
KPL
KPL
K
KPL

Ditch S ofCpt 13 only
EH Clonly
SendWLR
Cpt IS & Keeper's Ride
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Sinapsis arvensis
Sison amomum
Sisymbrium ojficinale
Solanum dulcamara
Solanum tuberosumE
Sonchus arvensis
Sonchus asper
Stachys sylvatica
Stellaria holostea
Stellaria media
Tamus communis
Taraxacum ojficinale

Ray IL1660

MR
M
M
CoM
M
C1CoM
CoMR
All
MR
MR
All
C1CoR

KP
KP
KPH
KPHL
H
KPL
KPHL
KPHL
KH
KP
KPHL
KPHL

C1CoM
MR
C!
CLR
ClCoR
M

KPL
KHL
K
KP
KP

CIM
All
M

K
KPHL
KH

EH Cl & Cpt 4a only

R
DR
D
All
R
R

K
KPL
KPHL
KPHL
KP
KP

Keeper's Ride & South Ride

M
R

K
K

CLR
Cl
M
M
All
RW

K
K
K
KPH
K

EHCl
Sand W margins of Wood
S margin Cpt 4 & N Cpt 4a
The commonest violet species
Near New Ditch, N of Cpt I 0

p

p

Pincote SW pond

Garden waste
Frequent in coppice
Nofwood
Frequent on margins

agg.
Tori/is japonica
Triticum aestivumE
Trifolium campestre
Trifolium dubium
Trifolium repens
Tripleurospermum
inodorum
Tussi/ago farfara
Urtica dioica
Valeriano officina/is
Veronica arvensis
Veronica beccabunga
Veronica catenata
Veronica chamaedrys
Veronica persica
Veronica serpyllifolia
ssp. serpyl/ifo/ia
Vicia cracca
ViciafabaE
Vicia sepium
Vicia tetrasperma
Viola hirta
Viola odorata
Viola reichenbachlana
Viola riviniana

Bab 1858CGE &
1860

WWN 1860

Bab 1860
Bab 1860
WWNm1860
WWN 1860
Bab 1856CGE &
1860

Zannicella palustris

Escape of cultivation
EHC1
EH Cl road verges; S of WLR
Abundant on WLR
EmarginCpts 13 & 14

KL

KL

Ditch S ofCpt 13 only
Keeper's Ride only

S margins Cpts I & 4a
Single plant; escape of
cultivation

APPENDIX II
Lost Flora of Kingston Wood
Records of plants 'by' or 'near' Kingston Wood have not been listed. For each species the earliest and
latest records are included. All known records are given for the C 17, but not for succeeding centuries.
Abbreviations of authorities: v. supr. Appendix I
Records of plants not recorded in 2000 at Kingston Wood
Species
C17
C18
C19
Arctium lappa•
Atropa belladonna
8/ac/cstonia perfoliata
Brachypodium pinnatum •
Ca/amagrostis canescens
Campanula latifolia

Ray 1685

JM 1727
Thiann.
Anon. ann.
JM 1727
WWNm1860
Bab 1860
Relb 1785
JMCGEdet.

C20

27
CTumer
2001
Relh 1793

Carex pallescens
Carex pseudocyperus
Chenopodium polyspermum •

Cole 1833
WHCBab 1860

Cirsium eriophorum

Daphne /aureola
Equisetum sy/vaticum

JMann.
TM1763
Relh 1785
VemonMS
c1680 Bab ann.

Jackson ann.
c1730

Ga/ium odoratum
Gentiane/la amarella
Ho/cus mo/lis

Relh 1785
Lyons 1763
Relh 1785
JF c1780
BabMS

Hydrocotyle vulgaris

Lythrum salicaria
Malva moschata

Me/ampyrum cristatum

Relh 1788
RayiLI660

RayiL1660
Ray !itt. 1662

1M 1732

Lyons 1763
Relh 1785

JMann.
TM1763
Relh 1785

Ray 1660
Merrett 1667

1M ann.

TMI763
Relh 1785
Relh 1785

Cole 1833
Bab 1860
West 1898

Bunch 1834LTR
West 1894
WWNBab 1860
Cole 1834
Ray 1660, IL
1660

1M 1732

Bab 1860

TM1763
Relh 1785
Bab 1860
TMI763

Serratu/a tinctoria

Succisa pratensis
Veronica montana

Relh 1802
Cole 1835
Bab 1860

Tutin 1942

HHTc1910

Poa nemora/is
Primula vulgaris
Rosa /omen tosa
Sanicula europaea

Stachys officina/is

Relh 1802
Cole 1833
Bunch 1834LTR
WWNBab 1860

IDITcl910
Ray !itt. 1661
Ray 1663

Milium effusum
Monotrypa hypopitys ssp.
hypopitys
Neottia nidus-avis
Ophioglossum vulgatum
Omithogalum nutans
Pastinaca sativa •
Paris quadrifolia

WWNBab 1860
Relh 1802

Ray IL1660

TM I763

Lithospermum officina/e
Luzula pilosa

Cole 1833
Bab 1860
West 1898
WWNBab 1860

TMI763

Eupatorium cannabinum

lnula helenium
Koe/eria macrantha
Lathyrus sylvestris

Evans 1939

Ray 1660, IL
1660, 1685

Ray IL1660

TM I763

TMI763
Relh 1785

WHCBab 1860
Cole 1834
Bab 1860
Relh 1802
WWNBab 1860
Cole 1835
WWNBab 1860
WWNBab 1860

Evans 1939

Tutin 1942
IDITc1910
Simpson c 1913
Mills ann. 1918
Brownc1980
Evans 1939

28
JM ann.
TM1763

Vicia hirsuta

Species marked with an asterisk were recorded nearby, but not in, Kingston Wood in 2000.
APPENDIX III

John Ray's Kingston Wood Records
Abbreviations
1660
IL
E& P
Litt.
1661
Litt.
1662
1663
1670
}685
1690

Catalogus Plantarum circa Cantabrigiam nascentium.
Index Locorum, bound with most copies of Ray (1660).
Ewan A. H. and Prime C. T., (eds. and trans.) Ray's Flora ofCambridgeshire (Catalogus
Plantarum circa Cantabrigiam nascentium), Wheldon and Wesley, Hitchin.
Gunther R. T. (ed.) (1934) Letters from John Ray to Peter Courthorpe, J. Bot., 72,219-20.

Gunther R. T. ( 1928), Further correspondence ofJohn Ray to Peter Courthorpe, 27, Ray
Society, London.
Appendix ad Catalogum Plantarum circa Cantabrigiam nascentium. Contiens Addenda et
Emendanda.
Catalogus Plantarum Angliae.
Appendix ad Catalogum Plantarum circa Cantabrigiam nascentium. Contiens Addenda et
Emendanda. Editio secunda (ed. Peter Dent).
Synopsis Methodica Stirpium Britannicarum.

Nomenclature according to Stace (1997). Amendments to Ewen and Prime after G. Crompton. In IL the
locality is given as 'KINGSTON WOOD and in the closes and corn close by'.

Species

Date

Ajuga replans •
Arctium lappa
Campanula trachelium •

IL
1685
1660; IL

Chenopodium polyspermum

1660; IL; 1663;
1670

Epipactis helleborine •

1660; IL; 1670

Euonymus europaeus •

1660

Herac/eum sphondylium*
Hyacinthoides non-scripta*

1685
1660

lnula helenium
Lomiastrum galeobdolon *

IL
1660

Lathyrus sylvestris
Ligustrum vulgare*
Lithospermum officinale
Luzula pilosa

IL
IL
IL
Litt. 1662

Lysimachia nummularia*
Malva moschata
Melampyrum cristatum

IL
Litt. 1661; 1663
1660

Orchis mascula •
Paris quadrifo/ia
Primula elatior*

1660; IL
1660; IL; Litt.
1662; 1670
1660; IL

Schrophularia nodosa*

1660

Notes
'In Kingston Wood' (1685).
'In Kingston and Madingley woods and sundry
other places' (1660).
Amaranthus a/bus in E and P. 'Found in Kingston
wood after it had been new felled, near Gamlingay
road side" ( 1660).
'In Kingston wood);: nor do we ever find it except
in woody and dark localities' (1660).
'In Madingley and Kingston woods and elsewhere'
(1660).
'In Kingston wood' (1685).
Endymion non-scriptus in E & P. 'In Madingley
and Kingston woods, and in many other places'
(1660).
Galeobdolon luteum in E & P. 'In Madingley and
Kingston woods' ( 1660).

Vsupr. J. R. to Peter Courthorpe, epigraph to this
·
paper.
'Alcea vulgaris in Kingston wood' (Litt. 1661 ).
'In Madingley and Kingston woods, and almost in
all woods in this County plentifully. .. ' ( 1660).
'Kingston wood, abundantly' (1660).
'In Kingston and Eversden woods' (1660). V.supr.
J. R. to Peter Courthorpe.
'In Kingston and Madingley woods abundantly and
elsewhere' ( 1660).
Scrophularia major in E & P. 'In Madingley and

29
Stachys officina/is
Stellaria holosrea•
Viburnum lantana •

n..

Viola riviniana•

IL

Kingston woods, and many other places' (1660).
Betonica officina/is in E & P.

IL
IL

V. canina in E & P.

Species marked* were recorded in 2000.

Ray's records of plants presumed to be by or near, but not in, Kingston Wood
Species

Date

Notes

Caucalis
platycarpos
Euphorbia
platyphyllus
Turgenia /atifo/ia

IL; 1690

'Inter segetes tum alibi in Anglia, tum circa Kingston vicum agri
Cantabrigiensis copiose' (1690).
'Among the corn beyond Kingston Wood in the way to Gamlingay in
several places' (1663). Recorded near Oliver Cromwell's Hole in 2000.

1663

IL

Notes on the phytoplankton of the Great Ouse river and its tributary the
Cam
Hilary Belcher & Erica Swale
Late last year we were approached by Anna Mcivor of the Cambridge University
Zoology Department. The freshwater mussels she is studying, species of Anodonta and
Unio, live in the bottom mud of slow rivers, and are plankton feeders, filtering out small
organisms from large volumes of water, sometimes collectively straining ten per cent of
the volume of the Great Ouse per day (Mcivor, personal communication). More
information was needed about the plankton organisms used as food. We have been looking
at the phytoplankton (plant plankton) of the Ouse and Cam (and other rivers) for many
years, and have been aole to produce the following provisional account.
Many, if not most, slow rivers possess a well-developed phytoplankton composed of
small swimming or suspended algae belonging to vanous taxonomic groups, as was
demonstrated for the Cam almost a century ago, based on a single sample taken with a
plankton net (Fritsch 1905). These algae are often the most important primaryJ>roducers of
rivers and can influence their ecology in various ways (Kohler & Descy, 2003 ), as well as
being of considerable concern to the water supply industry. Though small compared with
the major European rivers, the slow lowland nvers of Britain also develop a characteristic
plankton. The phytoplankton of the Lea (or Lee), lying to the south of the Cam and Ouse
watershed, was studied in detail for two years (Swale, 1964), followed by similar work on
the Severn, Thames and other rivers (Hutchings, 1996; Lack, 1971; Swale, 1969).

On the evidence of numerous but sporadic samplings, mostly at Twenty Pence Bridge
(TL 480711 ), the Great Ouse also has a well developed plankton. The Cam was sampled at
various dates at several sites in and near Cambridge.
The plankton of these rivers varies greatly in density and composition from year to year
and from month to month, depending on a range of external conditions. In winter the
phytoplankton of the Great Ouse is scarce, and usually consists of flagellated organisms,
particularly SP.ecies of Cryptomonas and the related but smaller Rhodomonas and
Chroomonas (Cryptophyta), the colonial yellow Synura species (Chrysophyta) and a few
Peridinium species (Dinophyta), together with benthic species of diatoms swept up from
the bottom by the current and any other disturbance, such as passing boats.
In most springs small centric diatoms, mainly species of Stephanodiscus,
Cyc/ostephanos and Cyc/otella, begin to multiply, and in late March and m April it is
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common to see chains of cells resulting from rapid division. By early summer their
number may have built up to several thousand cells per millilitre, as they have in the
Thames in 2003 (Alison Love, personal communicatiOn), and the water may be pale
brown with them. In 2003, in the Great Ouse, multiplication of centric diatoms began
promisingly, but unusually, by the end of April most of them had disappeared and were
replaced again by flagellated algae, mainly Cryptomonas, Rhodomonas, Svnura and
Chlamydomonas species. This was apparently due to the exceptionally slow flow of the
river (only 300m per hour at the samplmg point), due to several weeks without appreciable
rain, causing the diatoms to fall out of suspension and allowing the swimming algae to
take over.
Diatom walls are composed of silica, and when there is a diatom bloom a time will
come when the soluble silicates in the water cannot sustain another division of the cells.
Most of the subsequent thin walled cells then either die naturally or fall prey to
microscopic fungal parasites called chytrids, whose spherical sporangta may be seen on
the outside of the diatoms.

In summer the plankton is usually dominated by unicellular and colonial green algae
(Chlorophyta), the motile Volvocales and the non-motile Chlorococcales. Some centric
diatoms may reappear in late summer, but do not reach the usual population density of the
spring growth. Numbers w-adually drop during the autumn, especially after heavy rainfall,
until the winter population is established, consisting usually of a few flagellates, and
benthic (bottom-Iivmg) and normally attached species of diatoms which have been
disturbed and swept into the plankton.
The above cycle is by no means a smooth progression, for several factors may affect
plankton density and composition, particularly heayy rainfall, which dilutes it and can
wash it out almost completely. Temperature, turbidity and light intensity are other
important physical factors, as well as quiet rainless anticyclonic conditions such as
prevailed in the first few months of 2003. The consequent very slow flow allowed
plankton diatoms to sink, in spite of the fme spines some species carry, which hinder
sinking. A most important irifluence on the phytoplankton, however, is grazing by
organisms of the zooplankton, or animal plankton, and especially removal by filter
feeders; chiefly mussels. Backwaters and marinas, with no flow, often have a richer
phytoplankton than the main rivers.
The zooplankton of the two rivers, which we have not yet investigated in detail, has far
fewer spectes and individuals than the phytoplankton. The largest and most conspicuous
members are the crustacea, mostly species of the copepods Cyclops and Diaptomus, but
smaller numbers ofwaterfleas occur, such as Simocephalus vetulus, Daphnia pulex and D.
longispina, and even occasionally the carnivorous cladoceran Leptodora kindtii. Several
species of planktonic rotifers occur commonly, also the tintinmd protozoan Codonella
cratera. HYPotrich and peritrich ciliates are found around ,suspended particles of silt. All
these organtsms and others feed directly or indirectly on the bacteria or algae of the
phytoplankton, and fish fry feed upon the larger zooplankton.
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Provisional list of phytoplankton organisms
Phylum Prasinophyta. Mobile green flagellates, able to keep themselves in suspension.
Mesostigma virlde Lauterbom
Nephroselmis olivacea F. Stein
Telraselmis cordiformis (H.J. Carter) F. Stein
Phylum Chlorophyta, order Volvocales. Mobile green flagellates, able to keep themselves in suspension.
Basichlamys sacculifera (Scherffel) Skuja
Gonfum sociale (Dujardin) Warming
Chlamydomonas macroste/lata Lund
Haematococcus droebakensis Wollenweber
Chlamydomonas monadina F. Stein
Lobomonas rostrata Hazen
Chlamydomonas pertusa Cbodat
Pandorlna morum (O.F. Milller) Bory
Chlamydomonas spp.
Pascherina tetras (Korshikov) P.C. Silva
Chlorogonium e/ongatum (P.A. Dangeard) P.A. Dangeard
Phacotus lenticularis (Ehrenberg) F. Stein
Diplostauron pentagonium (Hazen) Pascber
Pteromonas aequici/iata (Gicklbom) Bourrelly
Eudorina elegans Ehrenberg
Pteromonas angulosa (H.J. Carter) Lemrnermann
Gonium pectora/e O.F. Milller
Spermatozopsis exsu/tans Korshikov
Phylum Chlorophyta, order Chlorococcales. Non-mobile green unicells or colonies.

Actinastrum hantzchii Lagerheim
Ankistrodesmusfa/catus (Corda) R.alfs
Ankistrodesmusfosiformis Corda ex Korsbikov
Ankyrajudayi (G.M. Smith) Fott
Chlore/la sp.
C/osteriopsis longissima (Lemmermann) Lemmermann
Coelastrum microporum Nageli in A. Braun
Coelastrum pseudomicroporum Korsbikov
Crucigenia tetrapedia (Kirchner) West et G.S. West
Crucigenie/la apiculata (Lemmermann) Komarek
Dice/lula geminata (Printz) Korsbikov
Dichotomococcus curvatus Korshikov
Dictyosphaerium ehrenbergianum Nageli
Dictyosphaerlum pulche/lum H. C. Wood
Dictyosphaerlum subsolitarium Van Goor
Didymocystis inermis (Fott) Fott
Didymogenes palatina Schmidle
Golenkiniopsis parvula (Noronichin) Korsbikov
Kircknerle/la lunaris (Kirchner) K. Mobius
Kirchnerie/la obesa (West) Schmidle
Lagerheimia ciliata (Lagerheim) Chodat
Lagerheimia genevensis (Cbodat) Cbodat
Logerheimia subsalsa Lemmermann
Logerheimia wratislaviensis Schroder
Micractinium pusilium Fresenius
Monoraphidium contortum (Thuret) KomarkovaLegnerova

Monoraphidium griffithii (Berkeley) KomArkovaLegnerova
Nephrochlam~

rostrata Nygaard et al.
Nephrocytium agardhianum Nageli
Oocystis lacustris Cbodat
Oocystis parva West et G.S. West
Pediastrum boryanum (Turpin) Meneghini
Pediastrum duplex Meyen
Pediastrum tetras (Ehrenberg) R.alfs
Quadrlcoccus verrucosus Fott
Quadrigula closterloides (Bohlin) Printz
Raphidoce/is contorta (Schmidle) Marvan et al
Raphidocelis subcapitata (Korsbikov) Nygaard et a1
Scenedesmus aculeolatus Reinsck
Scenedesmus arcuatus (Lemmermann) Lemrnerrnann
Scenedesmus armatus (Chodat) Cbodat
Scenedesmus communis E.H. Hegewald
Scenedesmus dimorphus (Turpin) K!ltzing
Scenedesmus fa/catus Cbodat
Scenedesmus grahneisii (Heynig) Fott
Scenedesmus intermedius Cbodat
Scenedesmus intermedius var. balatonicus Hortobagyi
Scenedesmus magnus Meyen
Scenedesmus obliquus (Turpin) Kiitzing
Scenedesmus obtusus Meyen
Scenedesmus opoliensis P .G. Richter
Scenedesmus planctonicus (Korsbikov) Fott
Siderocelis ornata (Fott) Fott
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Siderocystopsis punctifera (Bolocbonzew) E.H. Hegewald
et Schnepf
Sorastrum americanum (Bohlin) Schmidle
Sphaerocystis planctonica (Korshikov) Bourrelly
Tetradon caudatum (Corda) Hansgirg

Tetraedron incus (Teiling) G.M. Smith
Tetraedron minimum (A. Braun) Hansgirg
Tetraedron regulare Killzing
Tetrastrum staurogeniaeforme (Schroder) Lemmermann
Tetrastrum triangulare (Cbodat) Komarek
Treubaria triappendiculata C. Bernard

Phylum Chlorophyta, order Chaetophorales

Catena Viridis Cbodat
Elakatothrix lacustris Korshikov
Koliella /ongisela (Vischer) Hindak
Stichococcus contortus (Cbodat) Hindak
Stichococcus pelagicus (Nygaard) Hindak
Phylum Chlorophyta, order Zygnemales

Closterium acerosum (Schrank) Ehrenberg ex Ralfs
C/osterium gracile Brebisson ex Ralfs
C/osterium leibleinii Kiitzing ex Ralfs

Closterium prae/ongum Brebisson
Cosmarium botrytis Meneghini ex Ralfs

Phylum Xanthophyta. The following species are all green unicells

Centritractus belenophorus Lemrnermann
Goniochloris fal/ax Fott

Goniochloris mutica (A. Braun) Fott
Nephrodiella nana H. Ettl

Phylum Chrysophyta. The following species are golden-brown motile unicells or colonies.

Chrysococcus rufescens G.A. Klebs
D"inobryon divergens O.E.lmhof
Dinobryon sertularia Ehrenberg
Mallomonas tonsurata Teiling
Synura petersenii Korshikov
Phylum Bacillariophyta (diatoms). Brown unicellular or filamentous algae with silica walls.
Centric species. These are radially symmetrical, though sometimes forming fll.aments. Important in the plankton, but the
genera and species are difficult to distinguish from each other without special treatment.

Actinocyc/us normanii (Gregory ex Greville) Hustedt ex
Van Landingham
Aulacoseira granulata (Ehrenberg) Simonsen
Cyclostephanos dubius (Fricke in A. Schmidt) F.E. Round
Cyclostephanos invisitatus (Hobn et HeUermann) Theriot,
Stoermer et Hakansson
Cyc/otel/a atomus Husted!
Cyc/otella kuetzingiana Thwaites
Cyc/otella meneghiniana Kiitzing
Cyclotella pseudostelligera Husted!
Cyclotella radiosa (Grunow) Lemrnermann
Cyc/otella striata (Kiitzing) Grunow in Cleve et Grunow

Melosira varians Agardh
Ske/etonema potamos (Weber) Hasle
Skeletonema subsalsum (A. Cleve) Bethge
Stephanodiscus qantzschii Grunow
Stephanodiscus hontzschii forma tenuis (Husted!)
Hakansson et Stoermer
Steplranodiscus neoastraea Hakansson et Hickel
Stephanodiscus parvus Stoermer et Hakansson
Tha/assiosira gui/lardii Hasle
Thalassiosria pseudonana Hasle et Heirndal
Thalassiosira weissflogii (Grunow) Fryxell et Hasle

Pennate species of diatoms. These usually occur on the river bed and various solid substrates, with a variety being swept into
the plankton in small numbers, by any disturbances. Most noticeable during the winter, when other plankton is scarce.

Achnanthes c/evei Grunow in Cleve et Grunow
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Achnanthes delicatula (Kiitzing) Grunow in Cleve et
Grunow
Achnanthes exigua Gnmow in Cleve et Grunow
Achnanthes lwlbei Hustedt
Achnanthes hungarica (Grunow) Gnmow
Achnanthes lanceolata (Bn\bisson in Kiitzing) Grunow in
Cleve et Gnmow
Achnalfthes minutissima Kiitzing
Amphora libyca Ehrenberg
Amphora ova/is Kiitzing
Amphora pediculus (Kiitzing) Grunow ex A Schmidt
Amphora veneta Kiitzing
Asterionella formosa Hassal (common in plankton)
Bacillaria paxil/ifera (O.F. Miiller) Hendey
Caloneis amphisbaena (Bory) Cleve
Campylodiscus hibernicus Ehrenberg
Cocconeis pediculus Ehrenberg
Cacconeis placentula Ehrenberg
Craticula halophila (Grunow in Van Heurck) D.G. Mann
Ctenophora pulchella (Ralfs) Williams et Round
Cylindrotheca gracilis (Bn\bisson ex Kiitzing) Gnmow in
VanHeurck
Cymatopleura elliptica (Brebisson ex Kiitzing) W. Smith
Cymatopleura librile (Ehrenberg) Pantocsek
Cymbella affinis Kiitzing
Cymbella aspera (Ehrenberg) H. Peragallo in Pelletan
Cymbella cistula (Ehrenberg) Kirchner
Cymbella comuta (Ehrenberg) R. Ross
Cymbella tumida (Brebisson in Kiitzing) Grunow in Van
Heurck
Diatoma tenue Agardh
Diatoma tenue var. elongatum Lyngbye
Diatoma vulgare Bory
Diploneis oculata (Brebisson) Cleve
Encyonema minutum (Hilse in Rabenhorst) D.G. Mann
Encyonema prostratum (Berkeley) Kiitzing
Eunotia monodon Ehrenberg
Fallacia pygmaea (Kiitzing) Stickle et Mann
Fragiluria crotonensis Kitton
Fragilaria vaucheriae (Kiitzing) J.B. Petersen
Gomphoneis olivaceum (Homemann) P. Dawson ex Ross
et Sims
Gomphonema acuminatum Ehrenberg
Gomphonema vibrio (Ehrenberg) Cleve
Gomphonema vibrio var. intricatum (Kiitzing) R. Ross
Gyrosigma acuminatum (Kiitzing) Rabenhorst
Gyrosigma attenuatum (Kiitzing) Rabenhorst
Gyrosigma macrum (W. Smith) Griffith et Henfrey
Navicula a venacea (Brebisson ex Goday) Brebisson ex
Grunow
Navicula bryophila J .B. Petersen
Navicula capitata Ehrenberg
Navicula capitatoradiata Germain
Navicula cincta {Ehrenberg) Ralfs in Pritchard
Navicula cryptocephala Kiitzing
Navicula cryptotenella Lange-Bertalot

Navicula gregoria Donkin
Navicula menisculus Schumann
Navicula oblonga (Kiitzing) Kiitzing
Navicula radiosa Kiitzing
Navicula reinhardtii Grunow in Van Heurck
Na vicula tripuncata (O.F. Miiller) Bory
Navicula veneta Kiitzing
Neidium iridis (Ehrenberg) Cleve
Neidium productum (W. Smith) Cleve
Nitzschia acicu/aris (Kiitzing) W. Smith
Nitzschia amphibia Grunow
Nitzschia capitel/ata Husted!
Nitzschia dissipata (Kiitzing) Grunow
Nitzschiafiliformis (W. Smith) Van Heurck
Nitzschiafonticola Grunow in Van Heurck
Nitzschia frustulum (Kiitzing) Gnmow in Cleve et
Grunow
Nitzschia graciliformis Lange-Bertalot et Simonsen
Nitzschia gracilis Hantzsch
Nitzschia inconspicua Grunow
Nitzschia linearis W .Smith
Nitzschia linearis var. tenuis (W. Smith) Gnmow
Nitzschia microcephala Grunow in Cleve et Gnmow
Nitzschia pa/ea (Kiitzing) W. Smith
Nitzschia recta Hantzsch ex Rabenhorst
Nitzschia sigma (Kiitzing) W. Smith
Nitzschia sigmoidea (Nitzsch) W. Smith
Nitzschia sinuata (Thwaites ex W. Smith) Gnmow in
Cleve et Grunow var. delognei (Gnmow in Van Heurck)
Lange-Bertalot
Nitzschia vermicularis (Kiitzing) Hantzsch in Rabenhorst
Rhoicosphenia abbreviata (Agardh) Lange-Bertalot
Sel/aphora pupu/a (Kiitzing) Hantzsch in Rabenhorst
Sel/aphora seminulum (Gnmow) D.G. Mann
Stauroneis acuta W. Smith
Stauroneis smithii Gnmow
Staurosira construens Ehrenberg
Staurosirella pinnal a (Ehrenberg) Williams et Round
Surire/la bifrons Ehrenberg
Surirella biseriata Brebisson ex Goday
Surirella brebissonii Krammer et Lange-Bertalot
Surirel/a capronii Brebisson ex Kiitzing
Surirel/a linearis W. Smith
Surirella minuta Brebisson
Surirella robusta Ehrenberg
Surirella sp/endida (Ehrenberg) Kiitzing
Synedra acus Kiitzing
Synedra capitata Ehrenberg
Synedra parasitica (W. Smith) Husted!
Synedra ulna (Nitzsch) Ehrenberg
Tabulariafasciculata (Agardh) Williams et Round
Tryblionel/a apiculata Gregory
Tryblionella acuta (Cleve) D.G. Mann
Tryblionel/a debi/is Amott in O'Meara
Tryblionella hungarica (Grunow) D.G. Mann
Tryblionella /evidensis W. Smith
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Tryblionella littoralis (Grunow in Cleve et Grunow) D.G.
Mann
Phylum Cryptophyta
Motile oval brown flagellates, present in the plankton all the year.

Chroomonas coern/ea (Geitler) Shuja
Chroomonas sp.
Crytomonas curvata Ehrenberg
Cryptomonas erosa Ehrenberg
Cryptomonas marssonii Skuja

Cryptomonas ovata Ehrenberg
Cryptomonas platyuris Skuja
Cryptomonas spp.
Rhodomonas lacustris Pascher et Ruttner var.
nannoplanktica (Skuja) Javomicky (very common)

Phylum Dinophyta
Brown or occasionally blue-green flagellates, often armoured. Difficult to identify without a scanning electron microscope.
Occasionally seen in the plankton.

Amphidinium amphidinioides (Geitler) J.S. Schiller
Gyrodinium sp.
Gymnodinium sp.

Peridinium sp.
Woloszynskia tenuissima (Lauterbom) R.H. Thompson

Phylum Euglenophyta Green flagellates

Euglena acus Ehrenberg
Euglena spirogyra Ehrenberg
Euglena tripteris (Dujardin) G.A. Klebs
Euglena viridis Ehrenberg
Lepocinclis ovum (Ehrenberg) Lemrnermann
Phacus acuminatus A. Stokes

Phacus agilis Skuja
Phacus pseudonordstedtii Pocbrnann
Trachelomonas hispida (Perty) F. Stein
Trachelomonas volvocina Ehrenberg
Trachelomonas volvocinopsis Svirenko

Phylum Cyanophyta (Cyanobacteria)
Blue-green algae. Unicells, colonies or filaments. Seldom found in the Cam and Ouse plankton, though masses largely
composed of blue-green filaments may become detached from the river bed in warm weather and float to the surface as a

scum.
Coelosphaerium kuetzingianum N~geli
Merismopaedia glauco (Ehrenberg) Nageli
Merismopedia tenuissima Lemmermann
Microcystis sp.
Oscil/atoria agardhi Gamont
Oscillatoria limnetica Lemrnermann
Oscillatoria limosa C. Agardh
Oscillatoria redeckii Goer

Figure I. Common organisms of the river phytoplankton (not to scale)
A: Chlamydomonas monadina, 18-351-lm diameter, B: Small Chlamydomonas sp., C: Pteromonas
angulosa, up to 20fim long, D: Eudorina elegans, colony up to 200 fim. E: Pandorina morum, colony to
50 !liD diameter, F: Scenedesmus dimorphus, cells to 30fiffi, G: Scenedesmus quadricauda, cells to 25
!liD, H: Scenedesmus opoliensis, cells to 30 !liD, 1: Scenedesmus subspicatus, cells to 101-1m,
J: Scenedesmusfalcatus, cells to 35 !liD, K: Actinastrum hantzschii, cells to 251-lm, L: Coelastrum
pseudomicroporum, colonies up to 60 em diameter, M : Chiarella vulgaris, cells to 10 !liD, N:
Dictyosphaerium pulche/lum, cells to 8 !liD, colonies to 100 1-1m, 0: Pediastrum boryanum, colonies to
200 1-1m diameter, P: Goniochloris mutica, to 10 1-1m, Q: Tetraedron caudatum, to 25 1-1m, R: Tetraedron
minimum, to 25 1-1m, S: Monoraphidium contortum, to 35 1-1m long.
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Figure 1. Common organisms of the river phytoplankton.
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Figure 2. Common organisms of the phytoplankton continued.
A: Monoraphidium griffithii to 70 ftm long, B: Koliella longiseta, to 120 ftm long, young and mature
cells, C: Synedra Acus, to 300 ftm long, D : Nitzschia acicularis, to 150 ftm long, E: Cyclostephanos
invisitatus, to 15 ftm diameter, F: Stephanodiscus hantzschii, to 15 ftm, G: The last two species,
indistinguishable from each other without special treatment, in "valve" (round) and "girdle" views, H:
Cyclotella meneghiniana, to 20 ftm diameter, I: Nitzschia palea, to 65 )lm long, J: Asterionel/aformosa,
colony to 200 Jlm across, K: Cryptomonas curvata, to 40 ftm long, L: Cryptomonas ovata, to 20 ftm
long, M: Rhodomonas lacustris var. nannoplanktica, to 13 )lm long, N: Trachelomonas volvocinopsis, to
22 ftm diameter, 0: the same, optical section, P: Synura petersenii, colony to 400 Jlm diameter, Q:
Phacus acuminatus, to 40 )lm long, R: Euglena viridis, to 60 Jlm long.
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Ditch flora of the Ouse Washes (Cambridgeshire/Norfolk)
revisited in 2001
C. J. Cadbury, M. Prosser and H. Wallace
Introduction
The Ouse Washes in Cambridge and Norfolk extend over 1914 ha and are one of the
largest wet grassland areas remaining in Britain. The area is a Grade 1 SSS l and a major
proportion is under the ownership of nature conservation organizations: the RSPB, The
Wildfowl and Wetland Trust and Bedfordshire, Cambridgeshire and Northamptonshire
Wildlife Trust. The extensive network of ditches that total c 140 Ian in length provide
drainage and 'wet fences' that control the movements oflivestock in summer.
The ditches of the Ouse Washes in the 1970s were considered to have a rich
macrophyte flora. However, three surveys in 1978, 1992 and 1997 (Gross and Allen 1978,
Cadbury, Halshaw and Tidswell 1993; Cadbury 1997) indicated that the quality of this
flora had deteriorated and was showing little si~ of improving. The dominance of
nitrophilous species suggested that high nutrient ennchment was the main problem.
A fourth survey of the Ouse Washes ditch flora was commissioned in 2001 by English
Nature (Bedfordshire and Cambridge Team) with support from the RSPB and the
cooperatiOn of staff from both the RSPB's and the Wildfowl and Wetland Trust's reserves.
The fieldwork was undertaken by the authors: Mike Prosser and Hilary Wallace
(Ecological Surveys Bangor) and James Cadbury (RSPB) who previously had been
involved in the 1992 and 1997 surveys. The contract was co-ordinated by Jonathan
Graham (English Nature, Peterborough).
Aims
The three main aims were:
• To assess the distribution and frequency of submerged, emergent and to a lesser extent
the bank flora of ditches throughout the Ouse Washes for comparison with data
.
collected in the previous surveys.
• To assess the effects of ditch management on the flora.
• To contribute to an investigation of the effects of nutrient enrichment on the flora.

Methods
The survey in 2001 covered 603 ditch samples plus a further 12 where the ditch was
found to be virtually dry and choked with Reed Sweet-grass (Glyceria maxima). The
sampled sites extended from the south-west end of the Ouse Washes close to Earith to 1.5
Ian short of Welmore Sluice at the north-east end, a distance of 28 Ian (Figure 1). An
attempt was made to cover the majority of the sites surveyed in 1992 when 706 samples
were taken. Twenty-six new sites were added in 2001. One hundred and twenty-three sites
were sampled in all three years: 1992, 1997 and 2001. It was not possible to check the
precise location of the 1978 samples but the subsequent surveys covered the same ditches.
The Counter Drain, Old Bedford and Delph Rivers that had been covered in 1978 and
1997 were not resurveyed in 1992 or 200 1.
Each sample was taken from a 10m stretch of ditch, as in all three previous surveys.
The species were subdivided into three groups: submerged and floating macrophytes and
algae; emergents (growing in water but emerging above the surface) and riparian or bank
species growing above the water surface (Figure 2). A long-pronged rake or hook was
used to sample submerged or floating vegetation. The 2001 survey differed from previous
surveys in that only plants on the lower portion of the bank on e1ther side the ditch were
recorded. In addition to individual plant species, the percentage cover of water surface in
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each sample by different species was recorded in each sample. Other ditch features
recorded were: width at water surface level, depth of water to a firm bottom and water
turbidity (clear, cloudy or opaque). Results were recorded on individual cards for each site.
A virtually complete survey of Greater Water-parsnip (Sium latifolium) (a Biodiversity
Action Plan Prionty Species) was undertaken, even though its distribution extended
outside those systematically sampled in ditches. The distribution of a few nationally or
regionally scarce species that occurred away from ditches was mapped opportunistically
and not comprehensively.

Results
Submerged andfloating macrophytes
A total of 20 vascular macrophytes was recorded in the 2001 survey. The overall mean
number of species in the 608 samples taken in 2001 was 3.5 per sample 10 m with a range
of 0-8. Twenty-one per cent of the samples had over four species. W1th algae included, the
overall mean was 4.3 per sample. A third of the ditch samples had no algae.
The most frequent species were Lesser Duckweed (Lemna minor) (present in 95% of
603 samples), Rigid Hornwort (Ceratophyllum demersum) (88%), Greater Duckweed
(Spirodela polyrhiza) (48%) and Gibbous Duckweed (Lemna gibba) (42%). Blanket-weed
(Cladophora species) (a filamentous alga) occurred in 68% of the samples.
Six macrophytes and Cladophora had all increased significantly (p<0.05) in occurrence
frequency compared with the 1992 survey (Table 1).
Table 1
Plant species that have shown a significantly increased frequency at the Ouse Washes, 1978- 2001.
% occurrence frequency

Ditch Samples
Submereed/floatine aguatics
Cladophora sp.
Ceratophyllum demersum
Elodea nutta/lii
Spirodela polyrhiza
Potamogeton trichoides
Emereents
Equisetum flu viatile
Berula erecta
Butomus umbel/a/us
Alisma plantag o-a quatica
A. lanceolatum
Eleocharis palustris
Sparganium erectum
Bank species
Rorippa sylvestris
Mentha aquatica
Myosotis scorpioides
Bidens tripartila

1978
700

1992
706

2001
603

44
42
0
0

44
58
17
5
2

68
88
24
48
9

8
0
3
14
<I
8
23

16
10
16
28
I
26
44

20
23
29
42
4
45
64

ns
47
45

4
75
53
25

30
83
60
41

not

surveyed

(Replaced E. canadensis)
(Recovery)

·-

w

'-0
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Four macrophytes and the alga Enteromorpha have declined significantly. In the case
of Fan-leaved Water-crowfoot (Ranunculus circinatus) and Water Starwort (Callitriche
(mostly C. platycarpa)) a decline was already apparent by 1992. Both Lemna gibba and
Ivy-leaved Duckweed (L. trisulca) declined after 1992.

The distribution of several species was concentrated in particular areas. Lemna trisulca
was surprisingly scarce over much of the Ouse Washes with an occurrence frequency of
15% overall, but north-east of Welney it occurred in 51% of the 152 samples. A similar
situation applied to Fennel Pondweed (Potamogeton pectinatus); the frequency overall
was only 7%, yet north-east of Welney 1t was 22%. P. trichoides on the other hand was
concentrated in the Mepal-Welches Dam section where it occurred in 26% of the 127
samples compared with 9% over the Ouse Washes as a whole.

Emergents
Twenty-six emergents were recorded in 2001. The overall mean number of emergents
in the 603 ditch samples was 8.9 species per 10 m sample with a range of 0-19. Thirtynine percent of the samples had over nine species. The two most frequent emergents were
Glyceria maxima (89% of samples) and Branched Bur-reed (Sparganium erectum) (64%).
Eight of the emergent species showed a significant increase compared with the 1992
survey (p< 0.05). These included Flowering-rush (Butomus umbellatus). Water-Plantain
(Alisma ~lant(lgo-aquatica), Spqrganiu_m erectum and Common Spike_-rush (Eleocharis
palustris which were already mcreasmg before 1992 (Table 1). While Lesser Waterparsnip Berula erecta) had increased in frequency the superficially rather similar Fool's
Water-cress (Apium nodiflorum) was one of six emergents that had significantly declined
in frequency smce 1992 (p<0.05) and indeed Apium was already decreasing before that
date. Water-cress (Rorippa nasturtium-aquaticum) and Pink Water-Speedwell (Veronica
catenata) had decreased m frequency prior to 1992 but showed no evidence of Significant
change subsequently {Table 2). Great yellow-cress (Rorippa amphibia) together with the
hybrid Rorippa x anceps (R. amphibia x Creeping Yellow-cress R. sylvestris), which
appear to be fairly frequent at the Ouse Washes, occurred at a similar frequency in 2001
{27%) as it did in 1978 (21%) and 1997 (25%). Its low recorded frequency of only 4% in
1992 is .therefore not easy to explain, nor 1s the absence of Berula from the ditches in 1978
(it was recorded in a pool that year.)

Butomus umbellatus was most frequent in the Norfolk section to the north-east of
Welney (45% of 152 samples) compared with the Mepal-Welches Dam section (only 13%
of 127 samples). In many of the lower wetter areas it was growing in the washes away
from the ditches. The extensive flooding that has in recent years extended well into the
spring has probably benefited this species. Of the scarcer emergents, Narrow-leaved
Water-plantain (Alisma lanceolata) occurred in only 5% of the sampled ditch sites, but has
nevertheless increased significantly in recent years from 1% in 1978, 1-3% in 1992 and
10% in 1997. Grey Club-rush (Schoenoplectus tabernaemontani) was more widespread in
the ditches and ponds than Common Club-rush (S. lacustris), which is frequent along the
rivers. Sea Club-rush (Bolboschoenus maritimus), which is usually a coastal plant, was
recorded from a pond in front of the Wildfowl and Wetland Trust Observatory north-east
of Welney in both 1978 and 1992. By 2001 it had spread to five additional sites as far
upstream as the section between Mepal and Welches Dam.
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Table2
Plant species that have shown a significant decline in frequency at the Ouse Washes, 1978-2001.

Ditch samples
Submerged and floating aquatics
Enteromarpha sp.
Ranunculus circinatus
Callitriche spp.
Elodea canadensis
Lemnagibba
L. trisulca
Emergents
Rorippa naturlium-aquaticum
Apium nodiflorum
Veronica catena/a
Bank species
Rorippa palusIris
Lysimachia nummularia
Carex riparia

1978
700

% occurrence frequence
1992
2001
706
703

23
13
54
25
79
9

6
>1
19
0
79
42

51
45
18

13
20
12

14
12
10

DC

35
11
22

9

DC

10

<I
14
0
42
15

(fluctuates, 35% 1997)
(early decline)
(early decline)
(extinct)
(post 1992 decline)
(fluctuates)

(early decline)

10

Riparian or bank species
For this group of species the ditch sample frequencies for 2001 are not strictly
comparable with those for the previous surveys for reasons given under methods.
Moreover, a few species were recorded not only in the ditch samples but also
opportunistically elsewhere in the washes.
The two most frequent bank species, Water Mint (Mentha aguatica) and Water Forgetme-not (Myosotis scorpioides) have continued to increase sigmficantly since 1978. Tnfid
Bur-marigold (Bidens tripartita) and Creeping Yellow-cress (Rorippa sylvestris) did so
between 1992 and 2001 , presumably benefiting from the mud left by receding floods.
A fairly comprehensive survey in 2001 of Sium latifolium, a Nationally Scarce and
Biodiversity Achon Plan Priority, revealed 1571 flowering plants and 174 non-flowering
plants at a total of 61 discrete sttes. The main concentrations were either side of Pymore
Viaduct (where it has been known for many years) and in Cambridgeshire close to the
Norfolk border. The flowering plants largely occurred in ungrazed beds of Common Reed
(Phragmites australis) and Glyceria maxima. Sium appears fairly shade tolerant, occurring
in osier beds. Young plants, by contrast, occur where there .is more open ground, at water
margins and where cattle have trampled. Though mainly a plant of ditches, it does occur in
washes away from them. It appears not to be eaten by cattle. The Sium population at the
Ouse Washes has not only been increasing in £lant numbers but it has extended its
distribution, mostly downstream of the Viaduct (Table 3 and Figure 3). In 1978 it was
recorded in 0.7% of the sampled ditch sites, 1.1% in 1992 and 1.7% in 2001.
Tasteless Water-pepper (Persicaria mitis) (Nationally Scarce) has long been known at
the Ouse Washes and was observed at two sttes (different ones) m both 1978 and 1992. In
2001 it was recorded in six (1%) of the ditch samples, including one in which there were
hundreds of plants. There are likely to be other sites, particularly osier beds bordering the
Old Bedford and Delph Rivers which were not surveyed.
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Table 3
Greater water-parsnip Sium latifolium: number of sites and plants at the Ouse Washes 1978-2001.
Survey year

Number of sites

Number of plants

1978
1992
1997
1998
2000
2001

5 all Cambs
25 all Cambs
14al!Cambs
16 all Cambs
21 all Cambs, 5 Norfolk
54 all Cambs, 7 Norfolk

No count
200-300
236 (incomplete survey).
476
768 Cambs, 24 Norfolk
Flowering: 1433 Cambs; 138 Norfolk; Young: 168 Cambs, 6 Norfolk.

Casual records made in the course of the 2001 ditch survey revealed Rollild-fiuited
Rush (Juncus compressus) to be widespread and frequent at the Ouse Washes. It is a plant
of trampled tracks beside ditches rather than on ditch banks. This rush was recorded m 14
lkm squares at the Ouse Washes in 2001 and was particularly frequent between Pymore
Viaduct and Welney.
Golden Dock (Rumex maritimus) and Marsh Dock (R. palustris) are both associated
with sparsely vegetated wet mud exposed by drawn-down in areas that have remained
flooded for prolonged periods in spring. In 2001, R. maritimus was recorded at 3% of the
ditch samples and was locally frequent in the lower part of 13 washes between Pymore
Viaduct and the Wildfowl and Wetland Trust Observatory. R. palustris was considerably
scarcer, only occurring in 1% of the ditch samples and four washes. Water Dock (Rumex
hydrolapathum) is surprisingly scarce at the Ouse Washes, considering its frequency at the
Nene Washes. In 2001, a small population was observed near Welches Dam and another
just north of the Welney road. This species was also scarce in the previous surveys.
There are other species which are unaccountably scarce at the Ouse Washes. Whereas
Myosotis scorpioides is abWldant (present in 60% of samples in 2001), Tufted Forget-menot (M laxa) is rare with 12 records in 1992 and only a single one in 2001. Veronica
catenata was fairly plentiful (10% of samples), but the Blue Water Speedwell (V
anagallis-aquatica) was not observed in 2001 and at only a single site in 1992. (Note,
these speedwells were treated as emergents in the survey). Skullcap (Scutellaria
galericulata) was only recorded in 2001 at four sites, all of which were along the Cradge
Bank ditches. It was similarly scarce in 1992. Creeping Jenny (Lysimachia nummularia)
was present in 11% of the ditch samples in 1992, but had declined to 2% and 1% of the
samples in 1997 and 2001 respectively (Table 2). Long periods of inundation may not suit
this species.
Environmental factors at the Ouse Washes that could have influenced changes in the ditch
flora between !992 and 2001
a) Ditch profile
.
In 2001 one third of the 603 samples exceeded 4.4 m in width at water surface level,
compared with 6% in 1992. This is a reflection of the recent ditch reprofiling programme
undertaken by the RSPB. In the five sections ·between Earith and Welney which are
largely managed by the RSPB, 41% of 451 ditch samples in 2001 had a width of over 4.4
m, compared with 12% of 152 in the section north-east of Welney managed by the
Wildfowl and Wetland Trust. There was also indication of an increasing l?roportion of
shallower ditches (less than 1.0 min depth), rising from 19% in 1992 to 32% m 2001.

Wider ditches are beneficial to the aquatic macrophytes and emergents in that there is
less shading from the bank vegetation. There is also a reduced need to remove encroaching
vegetation such as Glyceria maxima so regularly, and this lengthens the ditch cleaning
rotation. The widening of ditches has resulted in a decrease in samples with more than
30% Glyceria: 28% in 1992 to only 6% in 2001.
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b) Turbidity
.
A feature in 2001 was the high proportion of ditches with clear water (overall 95% of
603 samples). Clear water was defined as allowing visibility to penetrate to at least 0.5 m.
Only in 3% of the samples was the water cloudy (mostly on the result of suspended
sediment rather than phytoplanton) compared with 12% of 124 samples in 1992. The
difference is significant (p < 0.001). Cloudy conditions in the water reduce the penetration
of light and therefore affect the photosynthesis of submerged plants.
c) Flooding
In recent years extensive flooding of the washes has not only been more frequent but
has been prolonged well into the spnng most years (Table 4). Long periods of inundation
have benefited such species as Glyceria maxima which now extends on the dominant
vegetation over more than half and often three quarters of the width of many washes.
Flooding also brings more sediment from the rivers onto washes and with it phosphate
loading. The aftermath of prolonged spring flooding is large areas of sparsely vegetated
mud which is colonized by wetland annuals such as Bidens tripartita (41% of samples),
(Veronica catenata (1 0%) and Rorippa palustris (9%).
Table4
Swruner flooding at the Ouse Washes, 15 April- 14 September, 1971-2002.

Swruners
Days above 1.2 m
Av. days/swruner > 1.2 m
Swruners over 20 days > 1.2 m
Days above 1.7 m
Av. days/swruner > 1.7 m
Summers with> 1.7 m flood

1971- 78
8
71
8.8
2
30
3.8

3

1979-92
14
366
26.1
8
129
9.2
7

1993-2002
10
203
20.3
3
102
10.2
5

Above 1.2 m - bottom third of washes flooded. Above I.7 m - bank to bank flooding.
Da ta kindly supplied by Clifford Carson, RSPB Ouse Washes reserve.

d) Nutrient enrichment
As mentioned in the introduction, nutrient enrichment of ditches of the Ouse Washes
has for some time been strongly suspected from botanical evidence as being a major factor
in the deterioration of the aquatic rnacrophyte diversity of this wetland. While high
nutrient loading of the Great Ouse was known from analyses carried out by Anglian
Water, until recently the chemistry of the water in the Ouse Washes ditches had not been
systematically investigated.

Botanical evidence:
By the time of the 1978 survey of the Ouse Washes ditches two aquatic species, Frogbit
(Hydrocharis morsus-ranae) (last recorded in 1973) and Greater Bladderwort (Utricularia
vulgaris) (last observed on the washes in 1970, but still present in a ditch at Welches Dam,
just outside the washes, in 1973) had already become extinct.
Of the 10 pondweed species recorded from the rivers (Old Bedford, Delph and Counter
Drain) between 1978 and 1997 (rivers not surveyed in 1992 or 2001), Long- stalked
(Potamogeton praelongus) and Flat-stalked (P. friesii) have not been seen smce 1986
(Alder and Holme~ 1986 a & _b). Two others, Broad-fe~ved (P. natans) and_Curlt:d (f.
crispus) have declmed, but Shinmg (P. lucens) has remamed :frequent, occurnng wtth tts
hybrid with P. peifoliatus, P x. salicifolius). Seven species, including Homed Pondweed
(Zanichellia p alustris ), occurred in the wash ditches in 2001. The three most frequent were
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all narrow-leaved species: P. trichoides (9% of the ditch samples), P. pusillus and P.
pectinatus (both 7%). P. trichoides had not only increased significantly but was locally
abundant in the Mepal-Welches Dam section in which 60% of the records occurred. Small
Pondweed (P. berchtoldii) (0.7% of samples) reappeared, having not been observed in
either 1992 or 1997. This species was recorded in 5% of the samples in 1978, but it is
possible that there was some misidentification since a specimen from this survey was
subsequently re-identified by C Preston asP. pusillus (Table 5).
Table 5
The frequency ofpondweeds in ditches and rivers at the Ouse Washes, 1978-2001.

Ditch samples
Potamogeton lucens
P. pusillus
P. berchtoldii
P. trichoides
P. crispus
P. pectinatus
Zannichellia palustris

1978
700
0.1
Present (local '74)
4.7?
0.6
0.7
5.1
4.7

% occurrence frequency
1992
1997*
706
123
0.4
1.6
2.4
0.4
3.6
0.3

2001
603
0.2
7.3
0.7
9.1
0.7
6.6
3.5

0.8
1.6

*In 1997 the sections between Earith and Mepal, and to the north-east ofWelney were not surveyed. In 1978 there was some
doubt about the identity of P. pusillus and P. berchtoldii.

River samples
Potamogeton natans
P.lucens
P. x salicifolius
P. praelongus
P. perfoliatus
P.friesii
P. crispus
P. pusillus
P. pectinatus

1978
53
23
28

% occurrence frequency
1986

+
Abundant

?

+

6
30

Rare
Abundant
One site

25

1997
34
11.8
41.2
14.7

?

29.4

+
Rare (also 1990)

17

17.6

P. obtusifolius was recorded from several sites in the Old Bedford River between Pymore Viaduct and the Welney
Road in 1986, but since no voucher specimens were submitted to the Cambridgeshire Recorder and there are no
other records in the county since before 1950 its inclusion is treated with caution. 1986 records by Alder and
Holmes (1986 a & b).

Ellenberg's indicator values for nitrogen (fmal) (Hill et a/1999) which range from one
(low tolerance) to nine (high tolerance) were used to examine the effects of nitrogen
enrichment on the ditch flora at the Ouse Washes. Of the 11 most frequently recorded
species in the ditch samples in 2001, two, Lemna gibba and Glyceria maxima had
indicator values of eight; another four values of seven. Glyceria occurred in 98% of the
ditch samples in 1992 and 89% in 2001 . Moreover all six of the aquatic macrophytes and
nine of 11 emergents that had increased significantly between 1992 and 2001 had nitrogen
indicator values of six or seven. However, three of the four macrophytes and three of four
emergents that had decreased had values between six and eight. One of those which had
decreased was Lemna gibba; it occurred in 84% of the 62 samples taken from the Cradge
Bank ditches which is markedly higher than the overall frequency of 42%. These ditches
along the Cradge Bank are the first to receive water passing from the Hundred Foot River
onto the washes. The significance of this is explained later (Cathcart 2002). The three most
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frequent pondweeds in the Ouse Washes ditches in 2001 have relatively high nitrogen
ind1cator values: P. pectinatus (seven), P. pusillus and P. trichoides (six). P. praelongus
and P. friesii, which have I?robably become extinct, have values of only five. Utricularia
vulgaris, an earlier extinchon, has a low value of four, but Hydrocharis morsus-ranae,
with a value of seven, appears to have a high tolerance of nitrogen, but perhaps not
phosphorus.
When the percentage occurrence frequency of a species in 2001 is multiplied by its
nitrogen indicator value, the mean for 18 species which had increased significantly was
257.4 ± 174.1. The mean for the 13 species which had declined was by comparison only
78.2 ± 86.2. The mean for the same species in 1992 was 153.1 ± 167.2 for those that had
increased and 142.3 ± 166.7 for those that had declined. Among both aquatic macrophytes
and emergents there has been an increase towards the more nitrophilous species (those
with higher Ellenberg nitrogen indicator values) between 1978 and 2001. In the case of
macrophytes (21 species) the increase was 22% and for emergents (24 species) it was 30%
(Table 6).
Table 6
Frequency trends and nitrogen affinities of ditch plants at the Ouse Washes.
Figures derived by multiplying the percentage frequency value for each species with their nitrogen indicator value.

Submerged and floating (21 spp)

1978
100

Emergents (24 spp)

100

%change
1992
+8.0
100
+2.6
100

1997
+1.5
·6.6

2001
+22.0
+ 12.2

+ 20.8
+ 17.8

+30.3
+ 27.0

The predominant National Vegetation Classification (NYC) aquatic community at the
Ouse Washes in 2001 was ASb Ceratophyllum demersum, Lemna minor sub-cqmmunity
(Rodwell 1989). Over two thirds of the ditch samples had more than 70% of their surface
covered by a floating mat of vegetation. This was largely com£osed of Ceratophyllum
demersum, Lemna minor and Cladophora, with respectively 58 Yo, 30% and 23% of the
ditch samples at least half covered by these species. The mat-forming Lemna community
is considered by Cathcart (2002) to represent the climax ditch vegetation given the high
level of nutrients. Such a surf'ace blanket must seriously reduce light l'enetration to
submerged macrophytes. It could have been a major contributor to the sign1ficant decline
in such submerged aquatics as Callitriche species and Ranunculus circinatus, even though
they are nitrophilous plants with Ellenberg nitrogen indicator values of seven. Lemna
trisulca, which has also declined, may have suffered similarly since unlike other
duckweeds it tends to float below the surface. Moreover stoneworts (charophytes) and
most pondweeds remained scarce in the ditches.
Conclusions
Both chemical analysis (Cathcart 2002) and botanical evidence indicate that the ditches
at the Ouse Washes are shll in a highly eutro:phic state. Many of the species that have
increased are nitrophilous plants. A particular feature of the 2001 survey was the dense
mat of duckweeds and Ceratophyllum floating on the surface of the high proportion of
ditches. This is likely to have a serious impact on submerged plants as a result of light
exclusion. It probably largely negates the effects of the clear water that existed in the
majority of ditches and the major ditch widening operations·. Four of the finer-leaved
pondweeds, P. pectinatus, P. pusillus, P. trichoides and Zannichellia palustris, though still
generally scarce at the Ouse Washes, did show signs of increase compared with 1992. The
main source of phosphorus appears to be the Hundred Foot River from which water is fed
onto the washes to top-up the ditches in summer (Cathcart 2002).

48

A much needed investigation of the nutrient loading of the ditch water and how this
affects the associated flora at the Ouse Washes has been undertaken by Cathcart (2002).
The elevated nutrient levels in the ditches were confirmed. The total phosphorus was not
even reduced by the growth of macrophytes and phytoplankton during the summer. Levels
of both total phosphorus and nitrogen were highest near the inlet sluices that supply water
from the Hundred Foot River (the canalised Great Ouse) through the Cradge Bank to top
up the ditches on the washes in summer. This indicates that water flowing from the Great
Ouse is primarily responsible for the eutrophication of the Ouse Washes ditches.
Nitrogen/phosphorus uptake by macrophytes and phytoplankton may result in a nutrient
gradient along the length of dttches wtth increasing distance from the inlet sluices. Clay
substrates in the ditches have a phosphorus-binding capacity, as is probably the case in one
particular ditch which has supported To/ypella prolifera, a BAP Priority charophyte. This
ditch cuts through Gault clay and had one of the lowest total phosphate levels recorded in
the ditches sampled by Cathcart between Earith and Welney in 2001 .
Both Sium latifolium, a BAP Priority species, and Butomus umbe/latus have increased
and spread from the ditches into the washes in response to the extensive spring and
summer flooding, and perhaps some reduction in grazing and trampling by cattle.
If it is possible to reduce the nutrient loading of the ditch water, essentially by
controlling the phosphorus input from the Hundred Foot River, the benefits ofre-profiling
the ditches on the ditch flora could be manifest. Using plugs of Glyceria maxima as a filter
along the Cradge Bank ditches and those at the upper end of the washes has been tested in
trials (Cathcart 2002) and could be the most cost-effective option.
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Hayley Wood- deer counts and deer fences.
Ray Symonds

Just over a quarter of a century has passed since Oliver Rackham first reported "All is
not well with Hayley Wood" (Rackham, 1976). At that time the major concerns were with
poor coppice regrowth and declining numbers of oxlip plants. The cause of the damage had
already been established "beyond reasonable doubt" as being due to the browsmg of
Fallow Deer (Dama dama). Finding an effective solution to the deer problem has
challenged those responsible for the management of the wood ever since. It has been a
period during which there has been considerable experimentation with various deer control
measures and prolonged periods of observation as to their effectiveness. Supporting the
whole process has been the annual deer count.
The deer count
The first count took place at dawn on 16 November 1975 with the professional help of
the British Deer Society (Rackham, 1976). The count was repeated again in 1978 and then
every year for a further 22 years, the fmal count being in November 2000.
Timing
Every count has been held at dawn on either the first or the second Sunday in
November. At this time of year, bucks are present in the area for the rut that occurs in the
second half of October (Symonds, 1979). Also, in winter, deer spend more time in
woodland, group size tends to be larger and visibility in woodland 1s better. Dawn was
chosen so that deer could be found before they had been disturbed.

Area covered
The Fallow Deer are not confined to Hayley Wood alone; they regularly use other
woods in the area and also spend a considerable amount of time in open fields. In addition
to Hayley, the area covered included three further large woods some 3km to the southwest, Buff, Cockayne Hatley and Potton, and a number of smaller woods and spinneys that
lie between those woods and Hayley. Fields adjacent to the woods, and those visible when
walking between woods, were also covered. The total area surveyed was approximately
190 hectares of woodland and 350 hectares of arable land. It was always recognised that
these were not the only places frequented by the Hayley Wood group of Fallow Deer
(Symonds, 1983). However, there 1s a practical limit to the area that can be reliably
covered, as deer counts require large numbers of people. Also, permission could not be
obtained to visit certain areas.
Species and categories
Fallow Deer were of primary interest, but Muntjac (Muntiacus . reevesi) were also
recorded from 1987. The count was seen as an opportunity to gather information on the sex
and age structure of the Fallow Deer herd. Sightings were broken down into the following
categories; does, fawns, yearling bucks and adult bucks. Colour variations were also
recorded as either 'common' (grey-brown with black and white rump markings), 'menil'
(lighter than 'common' and retaining spots in winter), 'black' (uniformly dark grey, with
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no white on rump) or 'white' (milk-white as adults, sandy-brown as juveniles, with no
black on rump).
Method
It is easier and more reliable to count deer in open fields than it is woodland. The
method for the larger woods, including Hayley, was to position counters around the
perimeter of the woods and to use lines of beaters to drive out the deer. The deer did not
always co-operate! Beaters counted any deer that broke back through the line. Patton, a
large wood with dense vegetation, could not be counted in this way, and here recorders
walked all of the main rides recording any deer that they encountered.

In order to reduce the possibility of counting deer twice, the time and position of each
sighting was recorded. Dividing the helpers into three groups and arranging for counts to
start at the same time in different woods further reduced this risk.
Results
The total number of Fallow Deer recorded on each of the counts and a breakdown by
age and sex are shown in Figure l. The high initial count of 70 in 1975 was followed by a
period from 1978 to 1984 of consistently low counts of between 23 and 42; dense fog
almost certainly contributed to the low count of 1984. From 1986 to 1992 was a time of
high counts, ranging from 48 in 1988 to the highest ever recorded of78 in 1992. This was
immediately followed by a rapid decline to 27 the following year, the largest variation
between consecutive years dunng the 25 years of the count. Numbers counted stayed low
for the next few years, before showing signs of rising again before the last count in 2000.
In all years, does form the largest category, followed, in descending order, by fawns,
adult bucks and yearling bucks. The only exception was 1992, when yearling bucks
outnumbered adult bucks. No bucks at all were seen in 1988 and 1997. Figure 2 shows the
proportion of does with a fawn. The highest proportions of between 55 and 66% were
recorded for the first three counts of 1975, 1978 and 1979; the lowest, of 19%, was in
2000. During the intervening years the proportion ranged between 29 and 54%.

Colour variations are shown in Figt!fe 3. As expected, 'common' was by far the most
frequently recorded colour variety. Htgher proportions of black deer were seen during the
first few counts than in later years. Although white and menil deer were seen in most years,
the proportions never exceeded 18% for white and 12% for menil.
From 1983, separate records for the annual totals of Fallow Deer counted in each
locality were maintained, and these are shown in Figure 4. Fallow Deer were most
frequently found in large woods, the only exceptions being 1986 and 1990 when more were
found in fields and spinneys. After 1992 Fallow Deer were only found in large woods. The
mean annual totals and frequency of occurrence of Fallow Deer at each locality are shown
in Table 1. Hayley was the most frequented wood, with the highest mean annual total of
22.9, and was the only locality where Fallow Deer were found every year. The largest
number of Fallow Deer recorded in Hayley Woo.d was 53 in 1992. In contrast Buff Wood
was the least used of the large woods. Although Fallow Deer were found in Potton Wood
in most years, the numbers were invariably low.
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Figure 1: Annual totals ofFallow Deer showing age and sex categories
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Table 1: Mean annual totals and frequency of
occurrence of Fallow Deer at each locality during
the period 1983 - 2000
Locality

Hayley Wood
Cockayne Hatley
Wood
Potton Wood
Buff Wood
Fields
and
spinneys

Mean annual
total
22.9
12.5

o/o occurrence

2.5
0.9
9.9

67
28

100
89
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The annual totals ofMuntiac counted in Hayley Wood since 1987 are shown in Figure
5. It should be noted that the fallow-proof exclosures, which are known to contain Muntjac,
were not included in the count. A maximum of 12 was recorded in 1990 and a minimum of
1 in 1994; the count has remained remarkably constant at between 4 and 8 individuals over
the remaining years.
Discussion
Counting deer is a notoriously unreliable 'science', despite the size of the quarry. By
ensuring, as far as is possible, that the area covered, timing and method remained the same
from year to year, the results should be comparable and reveal trends. I am confident that
we did not overcount deer: a lot of care was taken in the design of the method to avoid this.
Also, the recording of colours made it easy to distinguish between groups of Fallow Deer.
Thus the results are extremely unlikely to overestimate the size of the po_pulation. It is
much easier to distrust low counts. In Hayley Wood we always had sufficient beaters to
ensure that all Fallow were moved and counted; this was not the case for the much larger
Patton Wood. Also, it is easy to overlook a grou~ of Fallow Deer ly_ing up on the far side of
a large hedge, or miss a group that has temporanly wandered outside the area covered. The
Chapmans concluded that it must be assumed that deer counts will be an underestimate of
the size of the population, perhaps as by as much as 60 to 70% (Chapman and Chapman,
1975). Some low counts are clearly anomalous; the fog-affected result of 1984, sandwiched
between significantly higher counts, is a clear example. Other possibilities are the low
counts, compared with their neighbours, of 1988, 1990, 1997 and 1999.

Discounting these low results, we are left with the following interpretation. The high
count of 1975 was followed by a period of culling by the Trust; this helped to reduce the
population, which remained low during the early to mid 1980s. Numbers then steadily
mcreased until a high in 1992. Then followed a large and sudden decline, the reason for
which is unlmown. It coincided with the arrival of a new stalker on an adjacent estate and
the probability of increased culling activity. The population was then low for a few years
before once again starting to increase in 1996.
Some age categories of Fallow Deer are difficult to determine: fawns and yearlings, for
example, are easily overlooked. Thus we must assume that the 'does' category includes a
number of immature animals of both sexes. The greater experience of the Deer Society
members at determining the sex and age of animals probably accounts for the high
proportions of does with a fawn recorded during the first three counts. They are perhaps a
truer indication of the breeding capacity of the herd than later results. However, the results
show that Fallow Deer bred successfully in all years and were more than capable of
maintaining, and indeed increasing, the size of the population.
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In winter it was to be expected that during daylight hours the majority of Fallow Deer
would be found in woodland; .this is entirely consistent with the behaviour of herds
observed in other areas (Chapman and Chapman, 1975). That Hayley Wood is the most
frequented locality within the area is an important finding and has implications for the
management of the wood. Why Fallow Deer apparently ceased using the small spinneys
after 1992 is both interesting and difficult to explain. A possible explanation is increased
disturbance: 1992 is the date of increased culling postulated above. Also, on a number of
counts around that period we disturbed large groups of shady characters standing out in the
fields with lurchers, on one occasion while accomplices worked terriers through the woods
- activities indicative of deer poaching.
In considering population densities, a distinction should be made between the numbers
of deer in the area that is regularly used by the animals and the number of deer in the area
surveyed (Chapman and Chapman, 1975). There were certain areas, particularly of arable
land, where Fallow Deer were never or very rarely seen. Similarly, in some areas of
woodland, for example Buff and Potton Woods, the numbers seen were very small. In 24
counts over 26 years the majority of Fallow Deer have been found repeatedly in an area of
no more than 150 hectares, the density varying from 0.15 to 0.52 per hectare. These high
densities in winter are remarkably similar to those found in comparable habitats in other
areas, most notably South Weald in Essex where the density varied from 0.18 to 0.43 per
hectare (Chapman and Chapman, 1975). For Hayley Wood the highest density recorded
was 1.47 per hectare in 1992, with the mean density between 0.52 and 0.63 per hectare
(depending on the area of Fallow-proof exclosures).
During the period covered by the counts the area of Fallow-proof exclosures in Hayley
Wood increased significantly as a result offences built in 1979 and 1987 (Figure 6). There
is no evidence to suggest that this led to a decrease in the numbers of Fallow Deer using
the Wood; indeed the highest numbers recorded occurred after both fences were completed.
It is probable that the fencing increased the density of Fallow Deer in the unprotected
areas. Furthermore, although the areas enclosed included sites that had previously been
.
used by Fallow Deer for rutting, they continued to breed successfully.
Muntjac are even more difficult to count than Fallow Deer; they are extremely reluctant
to break cover and are known to sit tight as beaters pass by. It is, therefore, reasonable to
assume that the numbers counted are, as with Fallow Deer, an underestimate of the
population. In the fourteen counts since 1987 the density of Muntjac in Hayley Wood
varied from 0.03 to 0.33 per hectare, with a mean value of 0.15 per hectare. This is
unexpectedly low compared with densities reported from other areas. Harris eta/. (1995)
suggested that in prime habitat, which Hayley Wood must surely be, 0.3 per hectare is a
typical density for adult Muntjac (equivalent to -0.45 deer per hectare when juveniles and
immatures are included (Cooke and Farrell, 2001)). Densities as high as 1.2 per hectare
have been recorded for Muntjac in Monks Wood National Nature Reserve, Cambridgeshire
(Cooke and Farrell, 2001). The low density in Hayley Wood could well be a result of
competition with Fallow Deer.

Deer-fenced exc/osures
Fallow Deer
The impact of Fallow Deer browsing on the vegetation of Hayley Wood has been
convincingly and eloquently described by Rackham (Rackham, 1975, 1999). A variety of
measures to minimise this damage has been tried, with priority being given to the
protection of coppice regrowth. In ascending order of effectiveness they were scattering
brash between coppice stools, piling brash over stools, constructing dead-hedges of brash
and constructing wrre fences. Although it is believed that the Fallow Deer in the area were
regularly culled by other landowners, it was never sufficient to reduce the density to levels
that prevented unacceptable damage. Over a quarter of a century of experimentation and
observation has strengthened the conclusion that deer-proof, wire fences are currently the
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only certainly effective measure. Fencing has a number of important benefits. It is effective
over large areas of woodland (not just COJ?pice plots), it is long-lasting (over 30 years at
Hayley) and requires relatively low mamtenance (within the capabihties of a small
volunteer workforce).
When deer browse coppice regrowth, the damage is clearly visible and the effects of
protection are immediately obvious. What is more difficult to determine is the long-term
browsing impact, not only on coppiced areas but also on closed-canopy woodland. It is
often only after this browsing pressure is removed that the magnitude of the damage
becomes strikingly apparent, especially when direct comparisons can be made with
adjacent areas where browsing contmues. Such an opportunity, in closed-canopy
woodland, exists along the eastern edge of the 1979 exclosure. Within a few years of the
fence being completed (even though at a time when Fallow Deer numbers were at their
lowest), major differences in the ground flora between the protected and unprotected areas
were observable (e.g. increased VIgour of protected oxlips). After twenty years the changes
were dramatic. Now visible differences were not confined to the ground flora (for the effect
on oxlips see Rackham, 1999) but included the woodland structure, with reduction in the
shrub layer and negligible regeneration producing an increasingly open canopy in the
unprotected area. Such observations led to the decision to further extend the area of the
wood protected from Fallow Deer browsing. By linking existing fences a large area could
be enclosed at relatively low cost and the work was completed in the early summer of 2002
(Figure 6).

Muntjac
Muntjac get into the Fallow-proof exclosures built during the last century (the very
small 1968 exclosure being the only exception), either by squeezing through the mesh or
by pushing underneath. So far this has not been a cause for concern. Although they do
damage to coppice regrowth, the levels have been tolerable. With the density ofMuntjac so
far recorded m Hayley Wood, these observations are consistent with the prediction that, if
Muntjac density is below 0. I per hectare, coppice should not require protection (Cooke and
Lakhani, 1996).
SimilarlY., the levels of long-term damage to ground flora and woodland structure that
can be attnbuted directly to Muntjac appear to be low. However, experience with Fallow
Deer has shown that it ts only when browsing pressure is removed that the real extent of
long-term damage becomes apparent. Muntjac-proof exclosures have recently been set up
to test this point; this can be achieved on a small scale by using chestnut palings.
A consequence of having fenced out competing Fallow Deer could we11 be a rapid rise
in Muntjac numbers, followed by the associated problems experienced elsewhere. Building
and maintaining a large-scale, Muntjac-proof fence may not be achievable, particularly as
it would need to allow similar sized mammals, such as Foxes and Badgers, to enter and
leave at will. Recent fences have been fitted with additional, smaller-meshed netting, and
experiments with Fox and Badger creeps are under way.

Removing deer from fenced exclosures
Removing Fallow Deer from newly built exclosures and dealing with the inevitable
break-ins that occur from time to time m existing exclosures, is a new 'art' that has had to
be learned. A method for driving Fallow Deer out of exclosures, which relies on their
routine behaviour, has been developed. Fallow Deer regularly move between woodland and
fields. They leave and enter the wood at fixed points, which are linked to a network of
well-used paths throughout the wood. At Hayley we have discovered that this applies
equa1Iy to a gap in a deer-fence. With a new fence, a large gap is left where there are
existing Fa1Iow Deer paths crossing the line of the fence; with a break-in, the breach in the
fence is left open; it does not matter if more Fa1Iow Deer enter the exclosure. What is
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Figure 6: Fallow-proof exclosures and their dates of completion (thick lines)
essential is to wait, often for several weeks, until the Fallow Deer are using the gap
regularly and have established a network of paths radiating from it. If a small group of
beaters then enters the exclosure on the opposite side from the gall and walks gently
towards it, the Fallow Deer make their escape through the gap. So far this method has
proved totally effective, even with exclosures exceeding 15 hectares.
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Although effective for a gregarious species such as Fallow, this method will not work
for the territorial Muntjac. Muntjac cannot easily be driven; they constantly try to double
back and return to their own ground and are extremely reluctant to break cover.

Conclusions
The deer counts have confirmed that the area has a resident, breeding population of
Fallow Deer and that Hayley Wood is one of their preferred localities. The flora of the
whole wood has been shown to be extremely vulnerable to Fallow Deer browsing.
Although the population has varied, it has never fallen below a level (even though being
culled) that prevented unacceptable levels of damage to the wood. It is clear, therefore, that
Hayley requires additional, long-term protection or deer control. So far, deer-fenced
exclosures have proved to be the most effective measure. As time revealed the full benefits
of fencing, the case for enclosing most of the wood became compelling. Recent extensions
to the fencing may well see the Fallow Deer problem under control for the time being. The
future with Muntjac is much less certain.
Deer control is now essential for the management of ancient woodlands in all areas
where deer are present; it is even questionable whether coppice management should be
attempted without a full commitment to effective deer control. Deer fencing may be
effective but it is far from elegant. If we are to avoid having our most treasured woodlands
surrounded by high fences, we must continue to strive for other, sustainable alternatives.
Agricultural damage by deer is not perceived as economically serious: the present levels
of culling appear to meet the farmers' needs. Thus, in areas with little commercial forestry
such as Cambridgeshire, the demand for intensive deer control is likely to come from
conservationists. Deer control must now be seen as a major conservation issue that is liable
to become increasingly demanding of resources. For many centuries, previous managers of
Hayley Wood successfully protected it from the bite of animals; we need to do the same if
we are to leave it as rich and beautiful as we found it.
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Water Shrews in Cambridgeshire.
John Green.
When walking along paths by riparian habitats, taking the dog for a walk or just
enjoying the countryside, one may occasionally find a small mammal dead on or beside
the path. Perhaps closer inspection shows it may be a type of shrew, as these creatures are
often caught by predators and discarded as unpalatable. Such a find is not unusual and
often does not rruse great interest. However, cunosity and a closer look may show that it is
not the ubiquitous Common Shrew (Sorex araneus) but that it appears to be a slightly
larger black-furred mammal with a pale under body. Initially it is probably put from one's
mind until later when curiosity may click into action and a search is made through the
pages of a natural history book. It may then be identified as a Water Shrew (Neomys
Jodiens).
The habits and lifestyle of this shrew are recorded in most mammal books but little is
known of their distribution or numbers in Cambridgeshire. The active hunting cat
occasionally brings one in, and someone dissecting owl pellets may come across Water
Shrew skulls and Jawbones. Otherwise they are easily overlooked.
.
The Water Shrew is one of our more attractive small mammals and the largest of the
shrews found on mainland Britain. It is a very striking little creature with almost jet-black
upper fur and a markedly paler underside. It spends the greater part of its life foraging in
the waters of streams or dttches, particularly those with ample marginal vegetation cover.
It will also readily forage on the banks of waterways from where it will catch and consume
some of its food. It has a preference for clean waters; this is where our local chalk streams
and rivers have an advantage over larger, muddy drains and rivers.
As its name implies the Water Shrew spends a lot of time in and around water, for
which it is quite well equipped. Dense fur and a fringe of stiff hairs on its feet and tail aid
its underwater activities. In water the air retained in its dense fur plus light body weight
makes it very buoyant, hence they can only stay submerged for a very short period. If one
is lucky enough to sP.ot a Water Shrew underwater the air trapped in its fur will make it
look like a very mobtle silver bubble darting about on the streambed as it searches around
and under stones, debris and aguatic vegetation for its prey. They sometimes hunt in
emergent water plants and margms for terrestrial prey. To stay healthy the Water Shrew
has to eat al?proximately its own body weight each day. To replenish its energy needs a
good select:J.on of prey species will be caught and consumed; freshwater shrimps
Gammarus spp, freshwater louse Asellus spp, and caddis fly larvae are all favoured prey.
These are brought to the surface for consumption. There the shrew fmds a site under cover
to use as a dinmg table and minute scraps of discarded aquatic prey remains beneath a
waterside comfrey or dock leaf may be the first indication of the presence of a Water
Shrew.

62

Question. How common is the Water Shrew in Cambridgeshire?
Answer. We do not really know, few records are reported.
A variety of methods is used to record the presence of water shrews in any locality.
1) chance findings - live sightings are rare and it is not always easy to be certain that
you have seen a Water Shrew unless you get a very close look or unless you see one
swimming underwater
2) live trappmg with Longworth traps. This requires a licence from English Nature.
Hiring or purchasing the traps is costly. Setting out the traps and checking them is
very time consuming. This IS the method for the dedicated mammal enthusiast to
use when carrying out a survey
3) skulls can be found in owl pellets (particularly those of the Barn Owl) but you have
to be able to find the pellets and the owl has to be one that catches Water Shrews.
4) a hunting cat may bring in the occasional Water Shrew (27 out of 14,370 prey items
(9,852 of which were mammals) in a recent survey (Woods, McDonald and Harris
2003)2, and as previously mentioned, most predators find shrews unpalatable so one
is unfikely to have to try and identify 'left-overs'!
5) signs (e.g. discarded food remains) along banks of clear streams can be found by
diligent searching, but that is considered to be for the very committed and sharpeyed mammal enthusiast.
All the above methods will provide some records and all have their drawbacks.
Described below is a simpler method, which does work and can prove both challenging
and interesting.
The use of bait tubes.
A suggestion for anybody wishing to carry out a survey for water Shrews using bait
tUbes; firstly obtain a reference collection of small mammal faeces. To do this use a clean
Longworth trap, then, as each species of mammal is caught, (this may take some time)
carefully clean out the trap, retain a sample of the faeces which is to be dried and stored in
a suitable labelled container. Don't forget you need a licence from English Nature to trap
shrews. You may be able to get samples of faeces from members of the local Mammal
Group.

Also obtain and dry a sample of the local aquatic invertebrates, especially those
mentioned above; together with the faeces they will prove invaluable for identification
purposes. Help with identification of faeces may still be required; this can be obtained by
contact with the writer or with Dr Sara Churchfield who is a Water Shrew expert and will
appreciate any positive records.
Bait tubes are both cheap and simple to operate; they are not traps therefore do not
require daily checking or rebaiting (or a licence) and any small mammal that chooses to
enter can leave at any time it wishes. The tubes used are sections of 4cm diameter plastic
pipe (used by plumbers) which can be bought in 2 metre lengths from DIY shops and
should be cut into 20 em lengths. One end is blocked with a piece of plastic bag or muslin
secured by an elastic band. The tube is baited with a generous teaspoonful of blowfly
pupae (called casters by fishermen and readily purchased from fishing tackle shops). Half
a pint will provide enough bait for around 40 tubes; the bait will last better if it has been
frozen. The baited tube is placed horizontally close to the water's edge at the chosen site,
under cover and held in place with a staple of wire (cut, for eaxmple, from surplus wire
coat hangers). Water Shrews, like most mammals, are territorial and it is thought they
utilize a linear territory of approximately 200 metres; a tube every 20 metres should be a
good starting distance for a survey. A slight risk has to be taken with low placed tubes as
flooding can occur after rain and tubes may have any contents washed out. To stop the bait
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falling out during transportation a rolled ball of newspaper can be inserted in the tube, the
ball can be removed when siting the tube and retained to block the entrance when later
retrieving the tube. The locations of the tubes should be marked with, for example, a small
tab of coloured tape on adjacent vegetation and field notes should made on site (a very
important point to remember if you want to be sure of finding the tubes again! (personal
experience)).
The tubes are left in place for up to two weeks. Success with these tubes relies upon the
inquisitive nature of small mammals; all are able to enter the tube, feed on the bait and
with luck defaecate in the tube before leaving. Establishing that a Water Shrew has used
the tube relies upon finding and identifying the faeces in the tube.
When collecting the tubes pick up carefully and hold upright to retain the contents; a
peep into the tube will indicate if 1t has been used, then block the open end for safe
transportation. When home remove the end caps and lay the tube on newspaper allowing
the contents to air dry at least overnight. When dry carefully transfer the contents onto a
sheet of newspaper and separate the faeces from debris and any bait remaining.
The faeces can then be examined under a low power microscope or good hand lens.
Water Shrew faeces are usually notably larger than faeces of other shrew species,
although this is not always the case. When examining one's 'catch' look for the larger
lighter coloured faeces. Any_ that consist of mainly mvertebrate remains, and crumble
easily if gently crushed are hkely to be from shrews. Water Shrews feed on mainly aquatic
prey whose remains should be identifiable under the lens, a good tip being that many
aquatic invertebrates have visible bristles or hairs on their legs to aid SW1mming.
Freshwater snails are, perhaps unexpectedly, a poP.ular food source, so look for broken
shell fragments in faeces. At times Water Shrews will catch and consume terrestrial prey
and their remains may be found.
Vole and mouse faeces usually consist mainly of vegetable matter which when dried
·
creates hard very dark faeces.
However, the Bank Vole (Clethrionomys glareolus) is at times partial to a certain
amount of terrestrial invertebrate prey, which. will produce crumbly faeces and may
confuse the issue for a while, but there should be no remains of aquatic creatures in the
faeces.
I hope the foregoing will stimulate some readers to try this new method and add more
records of this fascinatmg under-recorded little mammal.
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'Water quality and the aquatic flora of the Ouse Washes: an historical perspective
C. Newbold
The Ouse Washes is an internationally important wildlife site, designated as a
Special Protection Area under the Birds Directive 1979 (79/409/EEC). The grazing marsh
and its interconnecting series of ditches once held nationally important populations of rare
and scarce plant species, which is one of the reasons the area is also a RAMSAR site. The
site is also a Candidate Special Area of Conservation (SAC) under the Habitats Directive
1992 (92/43/EEC).
The aquatic and bankside flora of the Ouse Washes was surveyed by M.P. B. Grose
and D. S. Allen in 1978 (Grose & Allen, 1978) and published as Thomas et al. (1980). A
further survey of the ditch and pool flora was carried out by C. J. Cadbury and others in
1992, and they made direct comparisons with the 1978 survey (Cadbury et al., 1994a, b).
The 1992 survey showed a marked decline in the pollution-sensitive aquatic species. This
decline was thought to be due to water enriched by phosphates and nitrates. Such was the
concern over the demise of the aquatic flora that Cadbury carried out a further survey in
1997. Despite attempts in 1998 to imr.rove the water quality in selected ditches using
barley straw and limestone chippings (C. Carson, pers. comm. 1999), the decline in the
aquatic flora has continued to give nse for concern. During 1999 two visits were made by
C. Newbold to assess the status of the present ditch flora and suggest possible remedial
action to counter the hypertrophic conditions. The flora was surveyed again in 2001
(Cadbury et al., 2001; Cadbury et al., 2003).
The aquatic and bankside flora of the Ouse Washes in 1978 was considered to be
highly diverse with several species of interest. These species were either nationally scarce
(Myriophyllum verticillatum, Nymphoides peltata and Sium lati(olium) or were locally
uncommon (Alisma lanceolatum, Baldellia ranunculoides, Groenlandia densa and
Potamogeton praelongus) 1• The loss of some of these species suggested a catastrophic
decline m the i:l.itch flora of the Ouse Washes over the 21-year period 1978-1999. Changes
in water quality from a eutrophic to hypertrophic condition were considered by Cadbury et
al. (1994a, b) to be the cause of the decline in aquatic flora., yet the paradox is that water
quality generally has remained unchanged over the 21-year period.
This paper discusses the reasons for the decline of the aquatic flora in the Ouse
Washes, and raises the issue of whether the flora in the ditches was already showing signs
of a loss in diversity in 1978.

Pollution tolerance of the species recorded in 1978
The species present on the Ouse Washes in 1978 (Grose & Allen, 1978) were
analysed as follows:

•

Each species was characterised as an aquatic or a bankside species, or as a species
adapted to both habitats.

•

The presence of species was noted in each of three zones, the Outer River, the Inner
River and the Washes, and its abundance allocated to one of four categories, rare,
occasional, frequent or abundant.

•

The tolerance of each aquatic or aq_uatic/bankside species to nutrient pollution was
categorised as low (1), medium (m), high (h) or very high (vh). These categories
denote the upper limit of tolerance only. It was thought unnecessary to give the full

1
Grose & Allen's (1978) record for Potamogeton compressus has not been accepted by the BSBI vice-county recorder (C. D.
Preston, pers. coiiUil., 2000). It has been excluded from this analysis.
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trophic tolerance of species such as Potamot;,eton natans, which can be found in
dystrophic, mesotrophic and eutrophic
water. Low' tolerance indicates a maximum
toleranc1 of less than 60 J.Lgr 1 phosphorus, 'medium' a1 maximum tolerance of 60100 J.Lgr , 'high' a maximum tolerance of 100-200 J.Lgr and 'very high' indicates a
tolerance of over 200 J.Lgr 1• Some species were assigned to the intermediate
category 'medium/high' (mlh). Bankside species cannot be given a trophic
tolerance.
A total of36 aquatic (a) and 17 aquatic/bankside (alb) species was recorded in 1978,
giving 53 species for which a pollution tolerance has been assigned. Of these 36 were
recorded in the Outer River (27a, 9 alb), 29 in the Inner River (17a, 12 alb) and 40 on the
Washes (27a, 13 alb).
The only species recorded with low pollution tolerance, Baldellia ranunculoides,
was found in the Outer River (rare), Inner River (rare) and the Washes (rare). Three
species with medium tolerance and tour with medium/high tolerance were also recorded
(Table 1). The remaining 34 species of high tolerance and 12 species of very high
tolerance were distributed generally over the whole site.

It is interesting to note that, even in 1978,46 of the 53 species (88%) were tolerant
of hypertrophic conditions. If the eight species confmed to the Outer River are excluded,
91% of the flora (43 of the 47 species) found on the Washes was tolerant of the
hypertrophic conditions present in 1978.
The changing ditch flora in the Ouse Washes in relation to phosphorus levels
Cadbury eta!. (1994a, b) gave a detailed account of the ditch flora found on the
Ouse Washes in 1992, and compared it to the 1978 survey. They concluded that, of the 58
ditch species for which comparative data were available for the two years, 17 (29%) had
increased significantly and 11 (19%) had decreased si~ificantly. Increased summer
flooding could have contributed to the increase of 14 spec1es, coupled in some cases with
reduced grazing pressure by cattle in summer. Baldellia ranunculoides was rec_orded in
1978 at 12 sampled sites on the Washes (including three in v.c. 28) and seven in the
Counter Drain, but it was not observed on the Washes in the 1992 survey. Groenlandia
densa, recorded at one site in v.c. 28 in 1978, had also apparently disappeared from the
Ouse Washes ditches. Apart from Berula ereota and Potamogeton trichoides, all the
increases were of bankside species. Cadbury et a!. noted that changes in water quality
could be a cause for the decline of certain aquatic species. They stated that phosphate
levels had increased alongside that of nitrate-nitrogen but they gave no supporting
evidence for the suggested increase in phosphate:
"There was a long-term rise in the level of nitrate (as N03 N) in the Great Ouse River
system at an average rate of about 2% per annum between 1957 and 1985 (Wilkinson &
Greene, 1982; Roberts & Marsh, 1987). Phosphate levels also increased. Nutrient levels
have probably continued to rise as a result of sewage and industrial effluent discharges
upstream and fertiliser run-off from farmland. With the flooding of the Ouse Washes and
the use of water from the Hundred Foot River to top up ditches in summer, this nutrient
enrichment is likely to have an impact of the ditch and pool flora, but no water quality
analyses were carried out in either 1978 or 1992." (Cadbury eta!., 1994b: 28-29).
Unfortunately the authors were not aware of the extensive data set on water quality
based on samples taken at Earith between 2 October 1974 and 11 December 1997
(Environment Agency, 1999). Orthophosphate levrls in general have not risen over this
period. The minimum recorded Jevel was 210 J.Lg r on 26 November 1974. By {une 1975
this had increased 1,060 J.l~ r, rose on 2~ November 1978 to 2,820 J.Lg r and was
generall;y between 500 J.Lg r and 2,500 J.Lg r thereafter. There
were two spurious lows of
1
60 J.Lg r in December 1994 and a peak level of3,100 J.Lg r on 7 October 1997. All these
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levels are in excess of the levels reconunended by Vollenweider (1968/, as high growths
of algae can occur in standing waters with levels in excess of 100 j.lg r . These levels are
also m excess of those recommended as ecosystem targets for rivers by the Environment
Agency. It is worth noting that a level of 3,100 1-lg r' is approximately 31% treated sewage
effluent.
Thus the loss of species at the site between 1978 and 1992 took place without any
increase in phosphate levels. Further changes took place between 1992 and the two later
surveys, in 1997 and 2001. This revealed that in 1997 species tolerant of extreme pollution
dominated the ditch flora, notably Ceratophyllum demersum (73% of sites as against
56%), Spirodela polyrhiza (24% as against 10%) and Enteromorpha (35% as against
23%). Potamogeton pectinatus, one of the few species to survive the decline of
macrophytes following enrichment in the Norfolk Broads (Phillips et al., 1978), was
present in only two ditches on the Ouse Washes (Cadbury, pers. conun. 1999). By 2001
the "% occurrence frequency" of sampled sites for Ceratophyllum demersum had
increased to 88% from 73% m 1997 ana Spirodela polyrhiza to 48% as against 24%.
Interestingly the alga Enteromorpha intestinalis was only recorded in 0.8% of sites as
against 35%. However, the algal species Cladophora glomerata was found in 67.5% of
the 603 sites sampled against 44% in 1992 and 1978. Overall, 136 sites (22.5%) had a
cover estimate in excess of 50%. Additionally, over two thirds (67%) of the ditches
sampled had a cover estimate in excess of 70% for the three species Ceratophy/lum
demersum, Lemna minor and Cladophora glomerata. These formed dense floating mats.
Whilst there was a shift towards increasing diversity from 1992 to 2001 from less than
three species per site to three to six species, the overall picture is still one where the
ditches are dominated by hypertrophic species. With this increase in diversity was an
increase in five pondweeds. Potamogeton trichiodes increased significantly, mainly in the
southern and northern ends. P. berchtoldii, P. pectinatus, P. pusillus and Zannichellia
f!alustris showed signs of an increase after virtually disappearing in 1992. Many of these
mcreases were centred around the W.W.T. reserve at the northern end of the Washes. It
should be pointed out that all five species are tolerant of high eutrophy to low
hypertrophy.
Macropbyte changes induced by nutrient increases
This discussion has centred on the role of phosphorus since this is the element
which is naturally in short supply and therefore generally limits plant production (Moss et
a/., 1996). With an excess of nutrients, plant production can increase exponentially until it
is limited by light, but competition between macrophytes, algae and diatoms induce the
changes outlined in Table 2.

Such predictable changes are well documented (Vollenweider, 1968; Phillips et a!.,
1978). The ditch flora of the Ouse Washes has followed this predictable pathway of
sequential change. Such has been the resistance to change that it has taken 21 years to
reach Level 3. Level 4 has been reached in some areas, notably the middle section of the
Washes. For much of the 21 -year period phOSJ?hate levels have been at least an order of
magnitude higher than the naturally eutrophic levels reconunended by Vollenweider
(1968). The eutrophic flora has been stressed for much of this time, but its resistance to
change over two decades and the subsequent collapse of communities is thought to have
happened on the Norfolk Broads (George, 1992). Plant conununities seem to be gradually
weakened by excessive growth or smothering diatoms, and the competition for light and
space through the overgrowth of algae. There is an attritional effect on the physiological
efficiency and reproductive capability of the higher plants. It can take many years to bring
about their demise, as shown at the Ouse Washes where the macrophyte community has
been immersed in water whose quality in 1978 suggested that it should have suffered an
almost immediate catastrophic decline.
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Evidence for change in the ditch floras before 1978
.
Water quality data taken iq October 1974 indicate that the Ouse Washes must have
been receiving nutrient-rich water then, and for an unlmown period before that date. Why,
therefore, was the flora of the ditches seemingly diverse and healthy in 1978, the year
which has been used as the benchmark for change? In other words, how can water quality
be blamed for such an adverse change in the macrophyte flora when there was no eVIdence
of change in the flora following at least 4 years of excessively nutrient rich water? The
evidence for change is there in the 1978 survey but Cadbury et al. (1994a, b), not realising
the historic loadings of phosphate before 1978, only noted the demise of Hydrocharis
morsus-ranae as early as 1974. In fact they were getting mixed messages from the
published literature. Spirodela polyrhiza is cited as being sensitive to pollution, and its
absence in 1978 and Its appearance in 1992 was seen as a positive sign that parts of the
Washes were healthy. (In fact, Cadbury corrects this in his personal communication (1999)
when he considers Spirodela polyrhiza to be tolerant of extreme pollution). Unfortunately
the results presented by Palmer (1989) for S. polyrhiza and Hydrocharis morsus-ranae,
which suggests that they are pollution-sensitive, does not conform to observations of their
presence in very enriched Sites in the Nene Washes, Cambridgeshire, and parts of the
Somerset Levels. Thus Cadbury et al., whilst recognising the importance of the loss of
sensitive species such as Baldellia ranunculoides, Groenlandia densa and 'Potamogeton
compressus ', failed (understandably in the absence of phosphorus data) to recognise the
overriding importance of the decline of pollution-tolerant species such as Myriophyllum
spicatum, Rorippa nasturtium-aquaticum and Zannichellia palustris in 1992. In addition,
in 1978 92% of the flora found on the Washes was tolerant ofhypertrophic conditions. Put
another way, the Ouse Washes was already moving from Level 1 to Level 2 in 1978
(Table 2) and it was apl'roaching Level 3 m 1992. Cathcart (2002) recognised that the
Ouse Washes was suffenng from the effects of "cultural eutrophication", considering but
not stating that the Washes had reached Level 3 in the eutrophication process. 80% of his
sites surveyed were dominated by mats of Lemna minor and Spirode/a polyrhiza.

Close inspection of the 1978 survey data also suggests two other considerations. First,
the pollution-sensitive species and many of the nationally or locally important species
were generally found on the extreme northern edges of the Washes or were found only in
the Outer River. Secondly, the diversity of the ditches in the centre of the Washes appears
to have been extremely low. There was an overall absence of records in this area even in
1978.
In conclusion, the Ouse Washes is not an example of a site which somehow reverses all
the axioms surrounding the eutrophication8rocess1 The macrophyte ditch flora is sensitive
to levels of phosphate in excess of 10 J.lg r . The flora has followed predictable
eutrophication processes and there is evidence that the ditch flora, which was of
international importance, was already·stressed in 1978.
Inner River
The Inner River has undergone similar changes in its flora, although it was not as
diverse as other areas in the Ouse Washes. In 1978 the Inner River contained 16 aquatic
species compared with 25 aquatic species in the Outer River. All 16 species were tolerant
of hig.h or very high levels of phosphorus. In 1992 the Inner River was even less diverse
and there is at present a general absence of aquatic macrophytes.
Outer River
The Outer River is still diverse despite losses such as Baldellia ranunculoides and
Potamogeton praelongus. Water is supplied to the Outer River from a largely agricultural
catchment and the phosphate levels, while still unacceptable, are approximately four times
lower than those on r!le Great Ouse at Earith. In 1999
at Welches Dam the mean phosphate
levels were 778 J.l~ r with a minimum of 80 J.lg r 1• This low level falls within the target
level of 100 J.lg r total phosphorus (Vollenweider, 1968). Despite such a low level the
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flora is tolerant of a polluted system and is showing signs of stress. It is at Level 2 in the
eutrophication process. The Outer River contains important populations of the Spined
Loach, Cobitis taenia, a Special Area of Conservation species under the Habitats Directive
1992 (92/43/EEC) and it is thus important that its habitat requirements are maintained.

Conclusions
The process of hypertrophication or polytrophication should be reversed to comply
with the Ouse Washes' international designations as a Special Protection Area under the
Birds Directive 1979, a RAMSAR site and a Candidate Special Area of Conservation
(SAC) under the Habitats Directive 1992. Agricultural pollution cannot be totally blamed
for the demise of the aquatic flora since the Outer River is still relatively diverse and
receives water almost solely from an agricultural catchment. It is unacceptable that river
water excessively rich in sewage effluent is fed into an internationally important site. All
relevant sewage treatment plants on the Great Ouse River system may have to be e~uipped
with phosphorus stripping facilities aiming to achieve a target level of 100 J,.Lg r at the
intake point(s) for the Ouse Washes.
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Table 1: The species of low, medium and medium/high pollution tolerance recorded at the Ouse Washes
in 1978.
Pollution tolerance
low
medium
medium
medium
medium/high
medium/high
medium/high
medium/high

Baldellia ranunculoides
Groenlandia densa
Nymphaea alba
Potamogeton praelongus
Myriophyllum verticillatum
Potamogeton berchtoldii
Potamogeton lucens
Scboenoplectus tabcmaemontani

Outer River
rare

Inner River
rare

rare
rare
occasional
occasional

occasional
rare

Washes
rare
rare

rare
frequent
rare
rare

Table 2: The effects of an increase in nutrients in the water column on the aquatic flora.
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Increase in one or two species, dominance by
these with an increase in overall productivity.
Shift in relative abundance of species rather
than extinctions.
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Loss of macrophyte diversity, i.e. extinctions.
Increasing dominance of one or two species.
Productivity high.
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epiphytic algae/diatoms. Productivity shifts
towards algae/diatoms. Macrophytes
represented by only one or two pollutiontolerant species.

Level4

•

Loss of all macrophytes, complete algal
dominance. Productivity very high.
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A mass occurrence of the blue-green alga Nostoc microscopicum
Carmichael resistant to the herbicides Ronstar and Casoron.
Hilary Belcher and Erica Swale

In November last year (2002) Joe Sharman ofMonksilver Nursery, Cottenham, brought
us samples of a vegetable growth which had developed abundantly on the black woven
polypropylene ground covering (Mytex) of the polytunnels. This was after the Mytex had
been cleared of liverworts and higher plant weeds using the herbicides Ronstar (active
ingredient oxadiazon) and Casoron (active ingredient dichlobenil) and the growth
appeared to be highly resistant to them. The growth took the form of numerous translucent
green or brownish spheres of jelly up to the size of peas, often attached to soil particles
etc. by a short stalk. It proved to be a species of the blue-green alga Nostoc (Cyanophyta
or Cyanobacteria), but differed in consistency, cell size and colony form from Nostoc
commune Vaucher. This species is common around Cambridge growing on concrete,
tarmac and soil, and indeed occurs elsewhere on the open ground of the nursery, again on
Mytex (Belcher & Swale 1988). The present species mostly closely resembles Nostoc
microscopicum Carmichael, which is found on wet rocks and soil and among mosses, but
differs slightly in cell size, which may or may not be due to the influence of the herbicide.
Blue-green algae are well known for their powers of adaptation to various toxic
substances, even mercuric chloride (Belcher, unpublished).
Nostoc microscopicum was recorded by G.S. West (1899) from Sheep's Green and
Chippenham Fen, Cambridgeshire, but has not been reported in the county since. For
comparison we examined the Mytex flooring of Green's Nursery, Girton (now closed), by
permission of Carol Woolsley. This was run on organic principles, no herbicides being
used. The liverwort Marchantia polymorpha Linnaeus was common, with a few algal
filaments and diatoms, but no Nostoc was seen. Nostoc microscopicum still keeps
recurring at Monksilver Nursery.
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Gigi Crompton retires from the post of vice-county recorder for
Cambridgeshire, vc29.
It seemed appropriate to the Editorial Board that this year's plant records should be
preceded by an appreciation of the exceptional achievement of Gigi Crompton who has,
singly and with others, compiled the records.lor our county for publication m this Journal
continuously since 1976. Following her 80 birthday on April 16 2002, which a good
many of her friends were able to celebrate with her at a luncheon at King's College, Gigi
retired from her post as Botanical Society of the British Isles county Recorder for vc29 the 'old' Cambridgeshire- and also, as briefly recorded in last year's Journal, handed on
the job of compiling these Vascular Plant Records to Alan Leslie and Nick Millar. Gigi
continues to hold and update her Historical Flora of Cambridgeshire, Part I of which gives
all known records since 1538 for 380 rare and extinct vascular plants of our County. This
remarkable work can be consulted on the internet at www.mnlg.com.gc, or (as text c1ies)
in the Library of the Department of Plant Sciences (the copy is kept in the Herbarium and
in the Cory Library of the Botanic Garden in Cambridge. Gigi tells me that the secon part
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of this monumental study, recording details of over 1100 alien species, is now on the
.internet, and her great work continues!
Joining what was then the Cambridgeshire and Isle of Ely Naturalists' Trust (now The
Wildlife Trust) in its first year of operation in 1957, Gigi became a Council member and
contributed her first paper to this Journal in the following year. The Peat Holes ofTriplow
(Nature in Carobs. 1959 2: 24- 34), an exemplary histoncal study, with which Gigi began
her series of papers on Triplow botany all published in our Journal, was the first
manifestation of her extraordmary devotwn to the botanical history of our County. We
ha~e every reason to feel confident that Gigi's talent will still be available to us when the
50 anniversary number of our Journal is due in 2008!
Max Walters
Vascular plant records

A.C. Leslie
The records listed below indicate that 2002 was yet another fruitful year for new botanical
records in Cambridgeshire (v.c.29). Reflecting something of a national trend in recording,
many of these are aliens, for which a number of recorders have a particular enthusiasm.
Such plants can be a challenge to identify, especially the garden escapes which may be
atypical, selected forms of species or complex garden hybnds. The inclusion of many of
these plants in Clive Stace's New Flora of the British Isles means that many more
botanists now have a chance to tackle the identification of these plants with some hope of
success.
There were exciting native plant discoveries too and Ron Payne's record of numerous
plants of Ceterach o{ficinarum (rustyback fern), at Outwell, must rank as one of the best of
these. Also in the Tar north of the county I had the good fortune to unearth a small
population of Juncus ambiguus in the tiny fragment of saltmarsh vegetatioJ! at Foul
Anchor. British Floras have only recently recognised this 'split' from J. bufonius (toad
rush). By coincidence two other native maritime plants have come to light on the verges of
our major roads: Parapholis strigosa and Hordeum marinum. The former is still locally
frequent at Foul Anchour but the Hordeum has not been seen in the county for over 100
years.
Our annual bramble foray with Alec Bull took us to Gamlingay where Alec's sharp eye
enabled us to confirm that Rubus rhombifolius was still at the Cinques (last defmite record
1950), as well as adding a brand new species to the county list: R. amplificatus. However
the later determination by Alan Newton of two collections made just a few days earlier
from Meldreth as R. micans was more surprising as this is not an East Anglian species. It
was quite a year for this batalogically challenged county!
These published records are but the icing on the cake: many more interesting and useful
records have been submitted but lack of space precludes their inclusion here. With few
exceptions the records below represent the first and/or second records for the county. The
vice-county recorders would like to thank all recorders for taking the trouble to
communicate their finds and continue to welcome all new records of interest
In conclusion I would like to echo Chris Preston's words in last year's account. My
predecessor Gigi Crompton has been, and continues to be, an inspiration to us all. Her
careful and meticulous attention to the details of all records, and their recorders (from
1538 onwards), means that our long history of recording is fully and accurately
documented. Taking over a county's botanical records can be a potential nightmare, but in
this case it has been a positive delight!
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Acer saccharinum Single seedling, Fitzwilliam Street, Cambridge, TIA508.5795, P.H. Oswald, 26.8.1999
(See Nature in Cambridgeshire 42:9 (2000)). First v.c. record. Parent a large planted tree in garden
opposite.
Aesculus indica Many self-sown seedlings on garden wall, Bray's Lane car park, Ely, TL54-80-, R.M.
Payne, det. K.A. Beckett, 9.2001. First v.c. record for the Indian horse-chestnut.
Agrostis castellana Wall, Potters Lane, Ely, TL54-79-, R.M. Payne, 6.2002. First localised record for this
alien bent, which is a common constituent of some commercial grass seed mixtures and is probably being
overlooked elsewhere.
Amaranthus x ozanonii (A. retrojlexus x A. hybridus) One plant on disturbed ground, Chesterton
Hospital, TIA61.599, A. C. Leslie, 3.11.2002. First v.c. record. (A possible earlier record from a chicken
run at Tbriplow in 1964 requires confirmation: see G.M.S. Easy in BSBI News 22: 19-20 (1979))
Angelica archange/ica Abundantly naturalised along east bank of R. Cam between Horningsea and
Clayhithe, TL492.629-493.636 & 502.643, G.M.S. Easy, 4.6.2002. Second and only recent v.c. record. A
remarkable find which has clearly been around for some time on this bank of the river which has difficult
legitimate access except by boat; this species is a long naturalised alien along the banks of the Trent,
Mersey and Thames.
Brachypodium pinnatum sensu stricto Small colony in overgrown chalk pit, Cherry Hinton. TIAB -56-,
R.S.R. Fitter, 2002, conf. C.A. Stace, CGE. Continental botanists have long separated B. pinnatum from
B. rupestre and the latter is thought to be the common plant of open chalk and limestone grassland in
Britain. B. pinnatum s.s. is usually found in semi-shade in scrub, in hedgerows and on railway and road
embankments and is distinguished by its wide flat leaves and slightly drooping spikes of longer-awned
spikelets. First v.c. record for the segregate (tor-grass has been known at this site for many years).
Caltha polypeta/a Numerous plants apparently self-sown along small stream, village green, Barrington,
TL338.495, A.C. Leslie, 5.5.2002. First v.c. record. Potential parent probably planted in narrow pond
nearby; sometimes regarded as just a larger version of C. palustris.
Ceterach officinarum About 30 plants on brick wall of old barn. Outwell Basin, TF506.046, R.M. Payne,
13.10.2002, CGE. A remarkable find and the only extant record for this fern in Cambridgeshire. The only
previous record is from a wall at Royston station (J.E. Raven, 1967) which was subsequently demolished
and replaced by a fence. Second v.c. record.
Cicerbita macrophylla Large patch at base of hedge beside Lynn Road, Wisbech, TF465.101, A.C.
Leslie, 6.9.2002. First v.c. record. A pretty blue-flowered sow-thistle with a wickedly running stock!
Clematis tangutica One large flowering plant at southern tip of disused railway sidings, Chesterton,
TIA75.604, G.M.S. Easy, 19.8.1999, conf. K.A. Beckett. First v.c. record for the orange-peel clematis
from China, which is widely grown in gardens.
Corydalis ophiocarpa One plant on recently disturbed ground on old made-up bank, 103 Commercial
End, Swaffuam Bulbeck, TL557.633, G. Crompton, 12.5.2002, det. A. C. Leslie. First v.c. record. A rather
weedy Asiatic species with strongly contorted capsules.
Dracunculus vulgaris Several plants established in a shallow, dry ditch, Waterbeach, TIA95.653, A.C.
Leslie, 31.3.2002. First v.c. record of the dragon arum, a Mediterranean plant that is remarkably hardy
and can easily become a garden weed.
Eragrostis cilianensis Dumped earth on edge of field, off Fen Road, Milton, TIA82.627, G.M.S. Easy,
14.10.2002, Herb. G.M.S. Easy. Second v.c. record.
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Eryngium planum One well-established plant on north-east verge of A14, Honey Hill, Fen Ditton,
TIA97.602, A.C. Leslie, 15.6.2002, (;GE. First v.c. record. A popular garden plant with glorious blue
inflorescences, clearly visible from a passing vehicle!
Euphorbia oblongata Numerous self-sown plants on waste ground around derelict ·King's Hedges church
centre, King's Hedges, TL453.614, A.C. Leslie, 16.6.2002, CGE. Second v.c. record.
Fallopia x bohemica (F.japonica x F. sachalinensis) Large colony on east side of All98 near Arrington
Bridge, south of Wimpole, TL333.486, J.L. Sharman, 25.4.2002; A.C. Leslie & J.L. Sharman, 9.2002,
CGE. Second v.c. record.
Felicia petiolata One plant at base of wire fence, car park of The Junction, Clifton Road, Cambridge,
TIA62.568, P.H. Oswald, det. A.C . Leslie, 2.5.2001, CGE (specimen collected by ACL 28.4.2002). First
v.c. record. A perennial, scrambling South African daisy occasionally seen in gardens: its status at this
site is unclear, but the plant was certainly well-established.
Fragaria vesca f. semperflorens (a) Dozens of plants self-sown on disused Chesterton railway sidings,
Milton, TL47-61-, A.C. Leslie & J.L. Sharman, 27.8.2000 (b) verge, Barton Road, Ely, TL53-79-, R.M.
Payne, 4.2002. First and second v.c. records for this long-flowering, often runnerless strawberry.
Fraxinus angustifo/ia ssp. oxycarpa Three self-sown saplings, Brooks Road and Peme Road, Cambridge,
TIA7-57-/47-56-, A. C. Leslie, 25.8.2002, CGE. Presumably derived from the trees of F. angustifolia ssp.
oxycarpa 'Raywood' planted along these roads as a street tree. First definite v.c. record of natural
regeneration.
Fraxinus ornus (a) Hundreds of self-sown young p lants (up to 3ft tall) along fence base,
Riston Road, Cambridge, TL443.603, A.C. Leslie, 27.4.2002, CGE. Parent trees planted along the road.
(b) One self-sown sapling (c4ft tall) on old sidings by platform 3, Cambridge Station, TIA61.571, A.C.
Leslie, 27.7.2002. First and second v.c. records for self-sown plants of the manna ash, which unlike the
native F. excelsior has attractive white flowers.
Garrya elliptica Single shrub (c3-4 years old), 15 Norwich Street, Cambridge, TIA55 .574, P.H. Oswald,
1998-2000 (since rooted out). First v.c. record. This dioecious species is grown in the nearby University
Botanic Garden and a female specimen is planted outside.48 Bateman Street.
Heliopsis helianthoides One flowering clump on old soil heaps south-east of Hills Road railway bridge,
Cambridge, TL461.569, A.C. Leslie, 13.7.2002, CGE. First v.c. record for this popular garden perennial,
a North American sunflower relative.
Herniaria glabra (a) Top of old brick wall, New Road, Chatteris, TL393.862, R.M. Payne, 17.9.2002,
det. K.A. Beckett, conf. R.K. Brummitt CGE (b) three plants on new earth bank running along east end
of Wort's Causeway, Cambridge, TL492.546, A.C. Leslie, 28.4.2002, CGE. Not recorded as a native
since 1990; this species is increasingly being grown in gardens, and both these records are likely to have
an horticultural origin.
Hippocrepis emerus Self-sown flowering plants along railings in front of Coleridge Community College,
Radegund Road, Cambridge, TL471.571, A.C. Leslie, 14.4.2002. Planted parent shrubs in college
grounds. First v.c. record for this shrubby horseshoe vetch from southern Europe.
Hordeum marinum (a) Small colony on north-east verge of A14, west of Honey Hill, Fen Ditton,
TL495.603, A.C. Leslie, 15.6.2002, CGE (b) small colony on north verge of A14, Milton, TL474.620,
A. C. Leslie, 15.6.2002. These are the first records of sea barley since 1881, when it was last seen at Foul
Anchor; they represent an addition to the group of native maritime plants spreading along major roads in
the county (cfDavid Coombe in Nature in Cambridgeshire 36: 37-60 (1994)).
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Hyacinthus orienta/is Several flowering plants on soil tip by Devil's Dyke, beside Newmarket railway,
TL630.604, J.L. Sharman, 7.4.2002. First v.c. record.
Iberis sempervirens One large flowering plant on old soil heap, south-east of Hills Road railway bridge,
Cambridge, TIA61.569, A.C. Leslie, 31.3.2002, CGE. First v.c. record for this long-lived perennial
candytuft from southern Europe.
]uncus ambiguus In small quantity in the brackish fringe at base of the south bank of the North Level
Main Drain, Foul Anchor, TIA64.179, A.C. Leslie, 8.9.2002, CGE conf. T.A. Cope. First v.c. record for
what has been called frog rush: a close relative of the much commoner toad rush (J. bufonius) and
virtually restricted to brackish habitats.
Kniphofia 'Atlanta' One flowering stem in tall herbaceous vegetation on south-east facing bank of Grunty
Fen Drain, Witchford, TL507.789, A. C. Leslie, 3.6.2002. Perhaps planted or dumped but apparently now
well-established. First v.c. record. A popular early-flowering red hot poker.
Laurus nobilis Two young plants on wall top, Green Lane, Ely, TL52-81-, R.M. Payne, 4.2002. Large,
probable parent tree in garden nearby. First v.c. record. This is the familiar Bay tree, now well naturalised
in some southern maritime counties.
Leucanthemum paludosum One self-sown plant at base of brick wall, 95 Tenison Road, Cambridge,
TIA60.575, A.C. Leslie, 28.4.2002, CGE. First v.c. record. This species was recently written up as a
British alien in BSBI News 88: 58-61 (2001).
Mimulus cupreus Brick wall in lane off Market Square, Ely, TL54-80-, R.M. Payne, 4.2002, conf. K.A.
Beckett. First v.c. record.
Mimulus x robertsii (M. guttatus x M luteus). Base of wall, St. Mary' s Street, Ely, TL53-80-, R.M.
Payne, 5.2001, conf. K.A. Beckett. First v.c. record.
Mueh/enbeckia complexa Brick churchyard wall, Little Thetford TL531.762, with Pseudofumaria alba,
R.M. Payne, 11.5.2002 det. K.A. Beckett. First v.c. record for the wireplant, a climbing relative of the
docks anq knotweeds, more familiar as an alien in milder parts of the British Isles.
Myagrum peifoliatum Bird seed alien, garden of 11 Landbeach Road, Milton, TIA78.632, G.M.S. Easy,
5.2002, Herb. G.M.S. Easy. Second v.c. record.
Narcissus poeticus (a) One flowering clump in dry ditch, Burrough Green, TL637.554, A.C. Leslie,
7.4.2002 (b) one large flowering clump on road verge, west end ofDoddington, TL393.904, A.C. Leslie,
15.4.2002. First recent record for the pheasant's-eye daffodil which is probably ignored by recorders.
Nonea /utea Weed in gardens, Landbeach Road, Milton, TIA7-63-, G.M.S. Easy 1980s-1990s, still on
roadway and paths, 2000-2002. Second v.c. record. Originally introduced to 11 Landbeach Road by
Graham Easy. Remarkably this yellow-flowered annual member of the Boraginaceae has also been
reported recently from Chesterton Hall Crescent, Cambridge (A.C. Leslie, 1995-2002); Grantchester
Road, Cambridge (K. de Courcy, 2002, det. G.M.S. Easy); Hauxton gravel pits (B. Morley & W. Garfi.t,
2002, det. P.H. Oswald); High Street, Little Abington (B. Jackson, 2002) and an allotment at Ely (R.M.
Payne, 2002).
Omphalodes verna Several plants in flower over a long stretch of wall, The Range, Ely, TL53-80-, R.M.
Payne, 5.4.2001. First v.c. record.
Parapholis strigosa (a) Large linear colony at edge of north side of Al4, just east of Girton, TL431.615,
A.C. Leslie, 4.8.2002, CGE (b) large colony at edge of footpath, north-east side of A14 (by Mll
junction), west of Girton, TIA08.622, A.C. Leslie, 4.8.2002, CGE (c) small colony on verge of approach
road to bridge over A14, south-west of Oakington, TL397.631, A.C. Leslie, 4.8.2002. Yet another
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addition to the list of maritime plants on our main road verges; still locally abundant in the
Cambridgeshire saltmarsh at Foul Ancl10r.
Parietaria officina/is Abundant under sluubs by bowling green, Brooklands Avenue, Cambridge,
TLA55.570, 15.6.2002, A.C. Leslie, CGE. Known as a weed in the Botanic Garden, which runs beside
the bowling green, but not recorded outside it before. First v.c. record.
Parthenocissus tricuspidata One bird-sown plant, South Brink, Wisbech, TLA61.096. A.C. Leslie,
6.9.2002. First v.c. record of a self/bird sown plant of this widely grown virginia creeper. Graham Easy
has also reported P. tricuspidata 'Veitchii' from a low wall in Wisbech, 12.8.2002, status uncertain,
Herb. G.M.S. Easy.
Passiflora caerulea One flowering plant scrambling through a conifer hedge in front of Methodist
Chapel, Riston, TLA38.637, H. Belcher & E. Swale. First seen in c1999, still there 2002 (parent probably
a large plant in a nearby garden). First v.c. record for the passion flower as a naturalised alien. Graham
Easy reports that this is a common self-seeder, but seedlings are usually short-lived. Two such records
have been reported from Cambridge, in 1988 and 1998.
Petrocoptis pyrenaica ssp. glaucifolia Well-established on brick wall, Salisbury Road, Cambridge,
TLA57.568, A.C. Leslie, 28.4.2002, CGE, conf. E.J. Clement. First v.c. record. An endemic ofnorthem
Spain sometimes grown as a rock garden plant; resembling a small, pink-flowered perennial silene but all
the seeds have a tuft of hairs at one end.
Phlomis russe/iana A well-established patch on waste ground, Chesterton, TL472.609, G.M.S Easy,
18.6.2001, destroyed in 2002, Herb. G.M.S. Easy. First v.c. record. A herbaceous Turkish sage
frequently grown in gardens.
Polypodium vulgare sensu stricto (P. vulgare ssp. vulgare) Church wall, Tydd St. Giles, TF427.165, R.M.
Payne, 2002, conf. C.D. Preston. Only the second recent confirmed record for the tetraploid polypody,
which is more typical of acid soils and hence a rarity in the county.
Prunus persica (a) One young plant (c1ft tall) at base of fence, junction of Milton Road and Elizabeth
Way,Cambridge, TL457.600, A.C. Leslie, 27.7.2002 CGE (b) one multi-stemmed plant in sluub bed,
Greens Road, Cambridge, TLA39.597, A.C. Leslie, 1.9.2002. First and second v.c. records. Both these
peach saplings look as if derived from stones discarded by birds or some other animal (perhaps human).
Prunus x yedoensis (? P. speciosa x P. subhirtel/a). One erect, white-flowered, apparently self-sown
plant at base of railings, Great St. Mary's churchyard, Cambridge, TL448.584, J.L. Sharman, 3.2002;
A.C. Leslie 6.3.2002. The putative parent is a weeping, pink-flowered cultivar in the churchyard. First
v.c. record for a naturalised plant.
Pseudofumaria alba (Corydalis ochroleuca) (a) Several self-sown plants on low brick walls, Tenison
Road, Cambridge, TLA60.576, A.C. Leslie, 25.5.2001 (b) one plant at wall base in passageway by
Cambridge Drama Centre, Cambridge, TLA5 .57, A.C. Leslie, 15.6.2001. First and second v.c. records.
Subsequently reported from walls in Ely and Little Thetford (by R.M. Payne) and from Duxford (A.C.
Leslie).
Rubus amplificatus One small colony along 10-15 yards of hedge on north-east side of track running
beside White Wood, Gamlingay, TL213.525, A.L. Bull, 10.7.2002, CGE. First v.c. record for a species
which occurs in most of the neighbouring counties.
Rubus micans (a) Small colony at edge of station car park, Meldreth, TL377.454, A.C. Leslie, 7.7.2002,
CGE, det. A. Newton (b) large colony in damp woodland by road, North End, Meldreth, TL383.473,
A. C. Leslie, 7.7.2002, CGE. First and second v.c. records. An unlikely addition to the county list and not
previously recorded in East Anglia; characteristically a plant of southern and western Britain.
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Rumex acetosa ssp. ambiguus Large colony on waste ground, north side of King's Hedges Road,
Cambri.dge, TL452.617, A. C. Leslie, 6. 7.2002, CGE. First v.c. record for this tall culinary sorrel.
Rumex x ruhmeri (R. conglomeratus x R. sanguineus) Several plants with both parents, horse-grazed
paddock at south-east end of Shepreth L-Moor, TL388.472, A.C. Leslie, 7.7.2002, CGE. A supposedly
common hybrid for which there are few actual records.
Salix x multinervis (S. aurita x S. cinerea) One large bush on bank of ditch, just south of R. Granta,
north-west ofBabraham, TL495.512, A.C. Leslie, 28.7.2002, CGE, det. R.D. Meikle. Second v.c. record.
An unlikely record considering the rarity of S. aurita in the county.
Salvia officina/is (a) self-sown, pavement near Bridge Street, Cambridge, TL44-58-, G.M.S. Easy,
10.10.1988, Herb. G.M.S. Easy (b) single small plant on low wall, St. Eligius Street, Cambridge,
TIA529.5745, P.H. Oswald, 1.3.1999, now gone. Parent a large plant in adjacent garden. (See Nature in
Cambridgeshire 42:10 (2000).) First and second v.c. records.
Scilla bifolia Abundantly naturalised beside lane to church and in neighbouring field, Brinkley,
TL630.548, A.C. Leslie & J.L. Sharman, 17.2.2002. First v.c. record for this widely grown springflowering bulb.
Sedum hispanicum (a) Single flowering clump on steps ofNorwich House, 65 Panton Street, Cambridge,
TL4535.5740, P.H. Oswald, 1999 (see Nature in Cambridgeshire 42:10 (2000)), still there 27.9.2002 (b)
abundant at entrance to Horseheath racecourse, TL594.470, G.M.S. Easy, 6.2000, Herb. G.M.S. Easy.
(cf BSBI News 87, front cover and p. 49 (2001).) First and second v.c. records.
Sedum sexangulare Gutter of church roof and garden wall, Wimblington, TL41-92-, R.M. Payne,
10.2002. The first record since the nineteenth century.
Trachystemon orienta/is One flowering plant on rubble pile, Willow Walk, Ely, TL55.80, R.M. Payne,
4.2001, det. K.A. Beckett. Second v.c. record.
Tradescantia fluminensis Oil Mill Lane, Wisbech, TF459.098, G.M.S. Easy, 12.8.2002, Herb. G.M.S.
Easy. First v.c. record for this popular house plant, which can survive outside in sheltered conditions.
Viburnum tinus (a) One plant at thrush roost site, old railway west of Milton Road, Cambridge,
TL467.613, G.M.S. Easy, 1.9.2000, Herb. G.M.S. Easy (b) one self or bird-sown plant at base of hedge
by Trinity Old Field, Grange Road, Cambridge, TL440.536, A.C. Leslie, 1.9.2000. First and second v.c.
records for selfi'bird-sown plants.
Viola labradorica (of gardens) (a) On pavement outside 20 Brookside, Cambridge, TL451.575, P.H.
Oswald, 1999 (b) foot of wall, by path alongside 8 Coronation Street, Cambridge, TL4540.5749, P.H.
Oswald, 27.4.1999. First and second v.c. records, (see Nature in Cambridgeshire 42:9 (2000)) for this
purple-leaved violet which is often treated now as V. riviniana 'Purpurea'.

Bryophyte records
C. D. Preston and M. 0. Hill
The bryophyte survey of Cambridgeshire launched in 2000 has now provided some
records from over half the 134 5-km squares in the vice-county (Figure 1). The situation is
in fact better than this figure suggests, as many of the squares not yet visited are marginal
fragments. We have records since January 2000 of 30 of the 4 7 liverwort taxa and 198 of
the 267 moss taxa recorded previously in the vice-county. There have also been records of
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one newly recorded liverwort and six additional mosses. Some of the more interesting
records made in the 2002/3 seaso:n are detailed below.
Mosses

Amblystegium humile On ground, with Mentha aquatica, Plantago major and Potentilla anserina, Ouse
Washes near railway bridge, TL 501886, R. A. Finch, 6.10.2002, herb. RA.F., conf. M.O.H. This
species was found just outside the Ouse Washes in April 2002, the first record from the Cambridgeshire
Fenland.
Bryum subapiculatum Stubble field, W. side of road between Rampton and Willingham, TL 414686,
C.D.P., 12.10.2002, conf. M.O.H. A plant of acidic soils, hitherto recorded only at the western and
eastern edges of the county.
Climacium dendroides Colony of vigorous plants over an area of about 20 x 1 m in goose-grazed area on
south bank of Lodge Lake, Hauxton gravel pits, TL 434519, P. H. Oswald, 26.1.2003, det. C.D.P. &
M.O.H. This species has been recorded in recent years at Chippenham and Wicken Fens; it often favours
sites where water levels fluctuate but it fruits uncommonly and is therefore an unexpected gravel-pit
colonist.
Hygrohypnum luridum N.-facing side oflimestone monument, Haslingfield church, TL 403521, M.O.H.,
28.12.2002. The third recent record from the county (see Nature in Cambs. 44: 56, 2002).
Hypnum lacunosum var. tectorum Plants fallen from red-tile roof, 68 Holbrook Road, Cambridge, TL
467557, R . A. Finch, 1.9.2001, conf. A. J. E. Smith, BBSUK. The first confirmed vice-county record of
this member of the Hypnum cupressiforme complex.
Microbryumfloerkeanum Stubble field on silty soil (pH 8.1) N. of Hill Farm, Littleport, TL 534919, R.
A. Finch, J. J. Graham, M.O.H., C.D.P. & C. R. Stevenson, 6.10.2002. Stubble fields on silty soil (pH
7.9-8.1) W. of Red House Farm, March, TL 385981, and N.W. of Flood's Ferry Farm, March, TL
350942, J. J. Graham, M.O.H. & C.D.P., 19.10.2002. These are the first records from the northern part of
the county of a species which is most frequent on chalky soils.
Orthotrichum stramineum On ash trunk 1.25 m above ground, East Quarter, Hayley Wood, TL 292527,
M.O.H., 8.2.2003. On horizontal sycamore trunk, Chalkpit Plantation, Babraham, TL 516507, M.O.H.,
30.3.2003. On sallow, Compartment 2, Wicken Fen, TL 54-70-, M.O.H., 5.4.2003. This species was first
recorded in the county in 1994 and, although it has only been found once since, these records suggest that
it is now widespread.
Orthotrichum tenellum With 0. affine, Leskea polycarpa and U/ota phyllantha, horizontal willow in
thicket, Ouse Washes S.W. of Four Balls Farm, TL 51-90-, M.O.H., 6.10.2002. Elder on N. side of Six
Acre Plantation, TL 60-89-, M.O .H., 11.1.2003. With 0. pulchellum on birch, Compartment 2, Wicken
Fen, TL 54-70-, M .O.H., 5.4.2003. Like 0. stramineum, this species has only recently been found in the
county (2000) and was hitherto known from only two sites.
Plagiomnium elatum Shallow pools in woodland by R. Snail, Fordham Abbey, TL 632697, and swampy
woodland, Fordham Hall Yard Wood, TL 632700, Bob Ellis & M.O.H., 23.2.2003. The only other recent
records of this moss of calcareous wetland are from Chippenham and Wicken Fens.
Plagiomnium undulatum Fruiting plants in swampy woodland by River Snail, Fordham Abbey, TL 6369-, and Fordham Hall Yard Wood, TL 632700, K. J. Walker et a/., 23.2.2003. Although this is a
common species in Cambridgeshire, it has been found in fruit at only one previous site in v.c. 29. Fruiting
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plants are conspicuous, and those at Fordham bore up to 9 capsules in an inflorescence and 13 on a single
stem.

Scleropodium cespitans Plants with young sporophytes growing with Leskea polycarpa on horizontal
willow branch, railway embankment, Ouse Washes, TL 499888, C. R. Stevenson, and vegetative plants
on base of nearby hawthorn, TL 500888, M.O.H, 6.10.2002. Base of tree by small pond N. of Marmer's
Wood, Stetchworth, TL 645577, M.O.H., 23.3.2003. This species was recorded in 2002 near Mepal, the
first record from the county since 1956.
Sphagnum denticu/atum Patch on ground in open Betula carr, Compartment 2, Wicken Fen, TL 548699,
R. A . Finch, 5.4.2003, con£ M.O.H. Only the second record from the county since 1930; it was
rediscovered in Garnlingay Heath Plantation in 2002.
Sphagnum russowii In mixed tussock with S. subnitens on ground in open Betula carr, Compartment 2,
Wicken Fen, TL 548699, M.O.H., 5.4.2003, BBSUK. The first vice-county record of a species which is
widespread inN. Wales, N. England and Scotland but very rare in S.E. England.
Thuidium abietinum A few stems in turf, Coploe Hill Pit, Ickleton, TL 493426, R. A. Finch, 8.3.2003.
Vigorous patch alongside kerb on roadside verge, Al307 on S.E. side ofBabraham comer, TL 516506,
C.D.P., 30.3.2003. Welcome records of this uncommon and apparently declining calcicole.
Tarte/la inflexa Chalk stone under sycamore scrub on old spoil bank, S. side of chalkpit, Morden Grange,
Steeple Morden, TL 298399, M.O.H., 30.11.2002. Only the third site for this species, hitherto known
from Devil's Ditch and Fleam Dyke.
Tortu/a vah/iana Shaded chalk soil under hawthorn, W. rim of Coploe Hill Pit, Ickleton, TL 493426, S.
Damant, 8.3.2003, det. C.D.P. A new locality for this Cambridge speciality.
Liverworts

Fru//ania tamarisci Single patch on sallow trunk, with Brachythecium rutabu/um and Orthotrichum
affine, near Godwin Plots, Wicken Fen, TL 553703, R. A. Finch, 5.4.2003, conf. T. L. Blackstock,
BBSUK. The first v.c. record for this species, assuming that Relhan's reference to its occurrence in the
county in the 18th century is regarded as too dubious to be accepted.
Pellia neesiana Small mounds at edge of winter-wet pond, on soil of pH 6.1, North Quarter, Hayley
Wood, TL 289531, M.O.H., 8.2.2003. The second site for a species which was first recorded from v.c. 29
in 2002. The other two British Pe/lia species, P. epiphy/la and P. endiviifolia, were also recorded in
Hayley Wood on 8.2.2003.
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Figure 1. Number of bryophyte species recorded in each 5 x 5 km square, 1 January 2000· 30 June 2003.
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OBITUARIES
ZAKARIA ERZIN<;:LIOGLU
(1951-2002)

Dr Zakaria Erzinr;:lioglu, Britain's leading forensic entomologist over the last quarter
century and tireless campaigner for better forensic science and the victims of incompetent
or fraudulent forensic science, was known to police and courts alike as Dr Zak. He was
born 30th December 1951 and died of a heart attack 26th September 2002.
I first met Zak in the mid 1970s and we quickly became friends. He became a regular
visitor to Malham Tarn Field Centre for my annual week devoted to Di:rtera. Furthermore,
when I moved to the Department of Zoology of Cambridge University m 1984 Zak joined
me there.
While being Turkish in origin, Zak was partly brought up in Egypt and the Sudan and
partly in England. It was while in England that he contracted polio as a child, which left
him with a hmp. He obtained his B.Sc. in Applied Zoology at Wolverhampton Polytechnic
in 1975. From 1976-1981 he worked for the Zoolosical Society of London as a compiler
for the Zoological Record. His spare time interest m blowflies led to his involvement in
forensic work I once asked him what made him choose blowfles in the first place. He
replied that because he was unable to run after insects with a net he chose a family of flies
that came to you if you put out a suitable bait. The need to identify blowfly eggs and
larvae of the different species, and to determine their ages, is essential in helping to decide
the minimum postmortem interval from the insects present in a corpse. In 1981 he
therefore moved to Durham University to study for a Ph.D. with Dr Lewis Davies. He
produced an impressive thesis on blowfly eggs and larvae and their development and a
subsequent series of papers derived from it. In 1984 he moved to Cambridge University, in
the employ of the Field Studies Council, to work for six years with me. Among other
publications this resulted in his book Blowflies (volume 23 in the Naturalists' Handbooks
series) and alaper on flies in Hayley Wood (1986, An experiment with carrion flies in
Hayley Woo , Nature in Cambridgeshire, 28: 9-12). He was then funded by the Home
Office to undertake research in forensic entomology before being appointed Director of
the new Forensic Science Research Centre at Durham University; but problems with its
funding caused its closure in 1995, shortly after the Royal Army Medical College had
awarded him their John Grundy Medal for Medical Entomology. He returned to
Cambridge and continued doing case work for the police, mainly involving murder
victims, until May 1997 when he announced that from then on he would only carry out
forensic work if paid by the judiciary. Otherwise all work would be undertaken gratis, as a
means of highlighting and solving one of the problems he saw with the Justice System. He
continued writing scholarly articles, books and research papers. He also wrote for a wider
readership, notably his acclaimed Maggots, Murder and Men and Every Contact Leaves a
Trace. In addition he participated in some excellent television programmes on forensic
science.
In pursuit of his desire to raise standards in forensic science and to rid the field of
charlatans, he not only wrote articles for scientific journals (such as Nature) and
newspapers, but he also wrote well argued submissions to the House of Lords Select
Committee on Science and Technology when it considered Forensic Science, to the Royal
Commission on Criminal Justice, to the Working Group on Forensic Science chaired by
Lord Lewis ofNewnham and to the Council for the Regtstration of Forensic Practitioners.
Increasingly he became more and more involved in cases of wrongful imprisonment due to
flawed or fraudulent forensic science. His practical steps to try to remedy this situation
included a conference in July 2003 in Cambridge and a proposal to found the Solon
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Institute for forensic sciences. This is planned to be devoted to research in forensic science
and case work undertaken free of charge and disclosed to both sides. This is an
imaginative concept that deserves to be implemented. Indeed it would be a fitting
memorial to Zak.
Zak is remembered by all those of us who were privileged to know him as a man of
immense integrity, compassion and courage in standing up for what he believed to be true
or just. He was also a devoted family man, and deepest sympathy is extended to his wife
Sharon and three children, Tanya, Larissa and son, Aksel.
Henry Disney

The following appreciation of the natural history and nature conservation interests ofRichenda Huxley is
being prepared for publication in a booklet containing five speeches covering all aspects of Richenda's
life, of which this is one. If you would like to receive a copy of this booklet, and have reason to think that
you are not already (eg. as a member of the Wildlife Trust Council) on the mailing list, please notify Sir
Andrew that you would appreciate one at:
Sir Andrew Huxley. Manor Field, 1 Vicarage Drive, Grantchester, Cambridge, CB3 9NG.
The booklet should be ready by late September 2003.

Richenda Huxley Memorial Meeting, Saturday 31 May 2003
I am pleased to be able to make a brief contribution to Richenda's Memorial Meeting,
and will concentrate on her great enjoyp1ent of the natural world and her service to nature
conservation and the County Wildhfe Trust in particular. My earliest memories of
Richenda go back to an occasion in the mid 1960s when I spoke to a meeting- was it the
Women's Institute, perhaps?- about my recent visit to Poland in connexion with my work
on the Flora Europaea project. Richenda, who may have been responsible for the
invitation, took the Chair on that occasion. Little did I know then that Lorna and I would
come to live in Grantchester in 1984 after my retirement from the Botanic Garden, and
therefore come to lrnow Andrew, Richenda and the family so well.
Richenda joined the Wildlife Trust- then CAMBIENT, the Cambridgeshire and Isle of
Ely Naturalists' Trust- in 1965, but it was not until 1989 that she played a main part in the
Trust's affairs, when she became Chairman of the Development Committee which carried
through the merger of the three adjacent Trusts. Since 1996 she has been a very active
Vice-President. In recent years and, indeed, right up to her final illness, Richenda was
enthusiastically supporting local nature conservation initiatives and hosting important
publicity and fund-raising meetings at the Huxley home at Manor Field. She had pioneered
the idea of a 'wildlife garden' long before this became a popular cause - how popular a
cause anyone who has been watching the BBC's hour-long daily presentations from the
RHS Chelsea Flower Show will know!
Most recently she hosted all the early meetings of the Cam Valley Forum, and was
Treasurer of th1s new and important conservation body. The recent publicity that has
reached the national press concerning the threat of housing development adjacent to
Grantchester Meadows emfhasises how important the Forum ·is, not least as a clearinghouse for information on al issues affecting the conservation of the whole Cam valley.
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It would be totally inadequate if my tribute to Richenda, the naturalist and
conservationist, were to end there. Surely our lasting memory is of her child-like
enthusiasm for all aspects of the world of nature. Right to the end, Lorna and I were
pleased and privileged to receive happy telephone calls reporting how many Goldfmches
were on the Manor Field teasels, or whether the Whitebeam tree would be in flower for a
particular open day. Finally, although Richenda was no churchgoer, she gave valiant and
regular voluntary service in the series of Churchyard Working Parties which bring together
'people of goodwill' to do a range of practical tasks in our unique series of four adJacent
churchyards in Grantchester. The packed church for the Funeral Meeting on 15 April 2003
was an impressive tribute to the contribution to so many aspects of village, city, college
and university made by this very remarkable woman.
S Max Walters
24 May 2003

BOOK REVIEWS

Widnall. A Capital Contriver. Christine Jennings. Folly Press, Cambridge
(2003) ppVIII -f 288. £20
Samuel Page Widnall (1825- 1894) lived all his life in Grantchester and for much of
that time shared the Old Vicarage with his wife Elizabeth (Lilly) and her sister Lally
Smith. This book is the story of their lives, based largely on a diary keP.t by Page and
Lally, and of the lives and times of their huge circle of friends and farruly. It pamts an
intriguing and informative picture of middle class Victorian village life in which the
Widnall household played a full and vital part, not least in the regular amateur theatricals
in which everyone seemed to get involved. There is a wider picture too, as all three were
inveterate travellers. They often visited the sisters' family in Worcestershire where their
brother, Richard Smith, was developing a famous and successful nursery (Page's father
had also at one time had a nationally famous dahlia nursery in Grantchester which had
been a tourist attraction in its time). There were also regular trips to London, fern
collecting holidays in Wales and visits to the Charmel Islands.
Page Widnall was indeed a 'capital contriver', turning his hand at various times to
construction (he built the Castle Ruin in the Old Vicarage garden), as well as to writing,
printing, model making and photography: many of his surviving photographs are
reproduced in the book. He was clearly fascinated by the new discoveries being made at
this time in so many different fields, and revelled in the challenge to make and devise
things for himself. It was Page Widnall who fashioned the candle sconces in the church
from old cake tins and he too who planted the orchard trees in the grounds of what are now
the famous Orchard Tea Rooms.
All three had more than a passing interest in natural history and Lally in particular was
a keen botanist. In her later years she avidly coloured the illustrations accompanying
Bentham's Handbook of the British Flora and had many friends and family scouring the
country for her missing plants. There are tantalising accounts of Man Orchids at
Haslingfield - where they still grow- of Clustered Bellflowers up on the Roman Road and
of a secret site in a meadow by the Bourne Brook near Grantchester where Adderstongue
grew. The last was a special delight as the great Professor Babington in his Flora said it
was extinct in the parish. One wishes there were more of these glimpses of the local flora.
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Christine Jennings has done a splendid job in expanding on the limited contemporary
Widnall material still surviving and setting this in its context. This is a recommended read
and one full of surprises: who would have guessed that the Widnalls would have spent
their time travelling round Cambridgeshire villages painting every post box they could
find with luminous paint!
A C Leslie

The Flora ofEly by R.M.Pa~e. Published privately, 2002. 30 pages. Soft
cover, ~4.50 (including p&p) from Summerfield Books, Main Street, Brough,
Cumona, CA17 4AX.
This little Flora is based exclusively on an intensive study over 2001 - 2002 of the
flowering plants and ferns of 'old Ely', and area defined as that part developed by the
beginning of the twentieth century. Its extent is clearly marked in the text on a map of the
city. The presence of 416 species over the 130 hectares is recorded and the author lays
particular emphasis in discussing the records for the 17 habitat types distinguished. A full
list of all the species found is included, but as this is given in botanical family order, and
there is no index, finding a name is unnecessarily challenging. Full indiVIdual record
details are not given, but these have all been lodged with the county recorder for future
reference and comparison. Commendably, only those plants 'that have not been obviously
planted' are listed, although inevitably this decision was a hard one to make. This study
has produced several new county records, including sites for Agastache rugose,
Omphalodes verna and Mimulus cupreus, all aliens probably of horticultural origin. At the
other extreme, Poa annua proves to be the most widespread species (in 94% of sites), with
dandelion, chickweed, sowthistle and groundsel not far behind. Many of these commonest
plants have windblown seeds.
In terms of number of species, wall bases, with 191, are the richest habitat, but no less
than 29 species are noted from roofs, where Saxifraga tridactylites was notably .frequent.
Lawns and mown grass, a habitat many recorders ignore, yielded 135 species including
Tori/is nodosa, Pimpinella saxifraga, Rumex pulcher and Trifolium fragiferum: mown
verges are not necessarily dull!
Some comparisons are drawn with other recent studies of urban floras, especially the
same author's Flora of Kings Lynn (1995). As in Lynn and Cambridge city, about one
third of the flora is composed of aliens, and there is a much higher preponderance of
annuals than in the county as a whole. Interesting local yoints of difference include the
abundance of Parietariajudaica in Ely, whereas it is a ranty in Lynn. By contrast, Mycelis
muralis, such a common constituent of the street flora in Cambridge and Lynn, is
completely absent from Ely. Studies such as these throw up many questions and suggest
further avenues for investigation. This Flora of Ely shows what one determined and
observant individual can achieve. Full marks too for the evocative front cover photograph,
which depicts Atropa belladonna against the old buildings in Deans Meadows!
A.C. Leslie
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The Freshwater Algal Flora of the British Isles edited by D. M. John, B. A.
Whitton and A. J. Brook. Cambric!ge University Press, Cambridge, 2002.
Hardback. £75.00. (US$125.00) ISBN 0 521 77051 3.
The freshwater algae are remarkably varied: they range from the picoplankton (less
than 2 IJ.m in any dimension) to the charophytes (which may exceed 1 metre in length)- is
there any other group in which the largest member is over one million times longer than
the smallest? They are also almost ubiquitous: "no waterbody in the British Isles has been
reported to have conditions extreme enough to prevent algal growth". However, despite
their ecological importance, even botanists like me who are interested in freshwater
macrophytes usually know only a few, very atypical, species. This is reflected in an
absence of accessible literature, and this new algal flora is long overdue. It replaces G. S.
West's A treatise on the British Freshwater Algae, initially published by CUP in 1904; a
revised edition (1927) was prepared by F. E. Fritsch after West's death at the age of just
43. The new Flora covers all the genera of photos~thetic terrestrial and freshwater algae,
excluding the diatoms. In the introductory matenal one reads that the original intention
was to include diatoms but after 7 years (!) on the Flora committee the diatomists
withdrew, considering "it impossible to include diatoms until much further taxonomic
research had been carried out". This is unfortunate as diatoms are an important and
relatively well-known group of algae, and it is difficult not to agree with J. W. G. Lund's
remark in the Foreword that "it is surely better to have even an tmperfect account than no
account at all".
The degree of coverage of the included groups varies: in some genera all species are
treated in full whereas in others "a representative sample is described and figured and the
others merely listed". Some taxa are excluded because they can only be identified by
electron microscopy. The coverage is least complete for the desmids, one of the best
known groups, as a comprehensive flora is currently being published. (Frustratingly, the
term desmid is used freely in the book but it is not included in the glossary and tt takes
some time to find its explanation on p. 480). Species treated in full have concise
morphological descriptions followed by notes on their ecology, British and wider
distribution and sometimes on matters of taxonomy or identification. Many are illustrated
as line drawings on the 154 plates in the book, and colour plates (showing both close-ups
and views of algal blooms) are included on an accompanying CD.
The most familiar freshwater algae are the charophytes, and the account here differs in
important respects from that published in the BSBI Charophytes Handbook in 1986. The
authors revert to a much narrower species concept, promoting to specific rank plants
treated in the Handbook as varieties of Chara aspera, C. hispida, C. globularis, C.
vulgaris and Tolypella nidifica. These promoted taxa are recognisable vegetatively and the
changes are likely to be accepted; more unfortunate in my view is the decision to treat the
moneocious and dioecious variants of Nitella jlexilis sensu lato as species rather than
varieties or subspecies.
Most of the other groups of freshwater algae are less well studied, a fact reflected in the
number known from only single sites. These include Hibberdia magna, the only
representative of its genus, recorded from a pond at Wimpole and nowhere else in the
world, Basichlamys sacculifera, a Central European spectes known in Britain from a
muddy ditch in Cambridge and Neglectella asterijera, known in Britain only from a small
pond at Madingley Hall. These records reflect the fieldwork of Hilary Belcher and Erica
Swale, familiar contributors to Nature in Cambridgeshire, who receive special thanks in
the acknowledgements for their contribution to this Flora.
This volume is clearly a landmark in the study of our freshwater algae, and it represents
a major achievement by its sponsors, the Natural History Museum and the British
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Phycological Society. It will be an essential reference for those professional botanists who
have to identify freshwater algqe. It will be interesting to see if it also leads amateur
botanists to take a greater interest in the group. The difficulties in studying most
freshwater algae are fonnidable, but it is obviOusly a group where much remains to be
discovered.
C. D. Preston

Oaks, Dragonflies and People by Norman Moore:. (Harley Books, 2002)
This is a remarkable book. Remarkable for a number of reasons: it is apparently
parochial and limited, but in fact of global significance; it is modest, yet highly important;
1t is clearly written, eschewing jargon and purple prose, but nevertheless gripping.
However I am not surprised, having known the author for many years, not least because
I had the pleasure of publishing his Bird of Time (1987) when I was an editor at
Cambridge University Press. An easier and more accommodating author would be hard to
imagine, self effacin~ and almost apologetic at times, but the book he gave us then was
also a valuable contnbution to conservation, even though it was in many ways, like the
present work, a personal account. But it is this very personal approach that is part of its
strength, for Moore writes entirely from his own direct experience -- accurately observed,
but also weighed carefully in the light of international and global insights.
At first sight, the book is about how to create a nature reserve in your garden, and
indeed this is the subject matter of the first eight chapters, which form Part 1 of the book.
Chapter eight is especially interesting to naturalists and ecologists because here is a
meticulous account of the colonization of the pond (mere), woodland and grassland, based
on notes taken over a period of 40 years. This includes the dragonflies, a group about
which Moore is an expert. No fewer than 15 species bred in his mere, and a further four
species were recorded as visitors. The second part of the book takes quite a different
approach, being more philosophical and wider ranging, and tackling issues relevant to
conservation, both nationally and internationally.
One of the reasons that I enjoyed reading this.book is for the fresh language in which it
is written. I am sure I am not alone in tiring of journalistic style, such as one all too often
reads in science and natural history texts in newspapers and in many popular magazines
and journals. Moore writes well, but directly, and without spurious baroque
ornamentation. The book is illustrated by line drawings, maps, and also by a plate section
of colour photographs.
We often hear the adage: "think global, act local", but I have never seen a more
impressive enactment of that recommendation than the efforts Norman Moore describes in
this book. You can't get much more local than your own garden pond, nor more global
than the themes treated towards the book's conclusion- the future of conservation, and
criteria for detennining conservation strategy for corning generations.
The title of Chapter 13 perhaps best sums up Moore's message: Conserving Wildlife
Conserves Humans, an aim with which most I susrea;t would sympathise. His postscript
(Chapter 15) even draws the horror of September 1 2001 into the discussion, with the
hope that gfobal cooperation on the environment might become more urgent. Doubtless
there are problems ahead for conservation, both at home (also literally) and abroad, but
anyone who reads this book (perhaps it should be required reading for politicians) and tries
to follow its recommendations will be helping to improve their own and also the wider
environment.
Martin Walters
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Cambridge Conservation Volunteers 40th Anniversary a great success!
261h - 27th October 2002
Despite the weekend's weather, events celebrating the first 40 years of the Cambridge Conservation
Volunteers went ahead as planned, and were thoroughly enjoyed by all those who attended. Conservation
Volunteers was founded 40 years ago as the Cambridge University Conservation Corps, and has
continued to be involved in practical work to benefit the wildlife and environment of Cambridgeshire ever
since. We are the oldest such local group in the country. We wanted to mark this event in several ways.
Firstly, we decided to put together a booklet highlighting the history of the group and some of the reasons
we carry out such management work.
We also encouraged contributions from members past and present, and through the group's archives,
set about tracing as many old members of the group as possible.
In the course of tracing old members, the word was put about that the group was planning a reunion
for former members at Hayley Wood, and many responded eagerly to this idea! Much help came from
Mike and Sue Boddy, and Keith Jordan, former members from the 70s and 80s who still live in
Cambridge and have kept in touch with many others who have drifted away over the years.
We organised two days of work-parties and other events. Firstly, we set up a day at Fowlmere RSPB
reserve, which was a chance for members of the public to come along and try conservation work.
The event at Fowlmere on Saturday was aimed at attracting new volunteers, and we also tempted a
couple of people out of their CCV retirement. The RSPB warden at Fowlmere, Doug Radford, explained
the work that needed to be done; "We want to clear the mature hawthorn scrub from an area of chalk
grassland which is a carpet of flowers in the spring - species such as the cowslip, which are disappearing
from the general countryside. By gradually taking back the edge of the scrub area, more light penetrates
the ground layer, encouraging this type of plant. We then have cattle grazing the site during the summer,
which prevents the hawthorn from corning back. But if we cleared the whole area of scrub in one go, we
would have more problems with thistles and brambles growing in the open space rather than the
wildflowers which we are hoping to encourage".
At the end of the day, the group gathered at the picnic site for a barbecue and was joined by other local
wildlife experts. There was the chance to observe bats and moths using special equipment, and to learn
about nocturnal wildlife. Several interesting species of moths were found, along with the chance to see
caddis flies, ichneumons and other nocturnal invertebrates.
Sunday was a wild windy day, as anyone who was in Cambridge will testify. Nevertheless, the group
went ahead with the plans to meet up at Hayley Wood. Vince Lea and Louise Bacon, two of the current
group organisers, were carrying the tools in their van to the worksite, and set off first. "We got as far as
Toft when the road was blocked by a fallen pine" explained Vince "but we had the saws in the back so we
just got out and sawed off the top of the tree to clear one lane of the road so we could proceed!"
Undeterred, the group met at the wood, and once inside was relatively sheltered from the storm. "We
were well aware of the danger of falling branches and trees inside the wood, and were glad to be working
in an area known as the Pond Glade, where there are relatively few large trees". Several large branches
had come down before the first hour of the work party, and undoubtedly the conditions put many people
off- particularly those who had planned to come from some way off or those who insisted on cycling to
the work site! Nonetheless, at least two former members made it from London, and one stalwart cycled
the 18 miles into the Westerly gale!
The work consisted mainly of coppicing, which is an ancient woodland management technique
designed to provide a constant supply of wood products without damaging the wood itself. It is in fact a
very sustainable land use - coppicing has continued on sites like Hayley Wood for at least a thousand
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years. Trees such as hazel are cut to ground level to provide poles, firewood, spars for holding the straw
on thatch roofs and many other purposes. The coppiced trees then send out new growth, and after a period
of several years (14 years at Hayley), can be coppiced again. This practice is extremely beneficial to
wildlife, as the regular change from deep shade to bright light and the transition back to shade again offer
a huge range of different niches, so that the biodiversity within a coppiced wood is far greater than in an
unmanaged wood. A total of 41 people came out, some staying for the whole day to work and socialise,
others just popping in at lunch time or evening to meet with old friends. Many of the former volunteers
brought their children with them (indeed, there were several 'CCV Couples' who had met in the group and
were now married!). It was good to see the next generation of volunteers enjoying themselves and joining
in with the work, helping to cut and carry logs and branches or burning the waste twigs on the fire. Some
of the children also learnt how to make hoops from the flexible hazel branches and re-invented the old
games children must have played for centuries.
At lunchtime, the group drank a toast to their first 40 years and to the future, and enjoyed a spectacular
celebration cake made up of many people's home-made cakes joined together and decorated to represent
a Cambridgeshire landscape by long-standing member Annette Copping. The group then listened to a talk
by woodland expert and historical ecologist, Dr Oliver Rackham, OBE, FBA, who opened with a
reference to the great storm of January 1362 and related it to the storm that was raging at the time. The
current conditions were probably the worst since the 'Hurricane' of 1987, and seemed to be doing at least
as much damage. During the very interesting and amusing talk he touched on the changes that have
occurred in recent times and particularly the latest threat to the woodland, which comes from deer.
Pointing out the difference between conservationists, who would like to remove the excessive numbers of
these animals, and hunters who would like there to be more, it seems there are now probably more deer in
the countryside than at any time in history, and certainly more species due to the introduction of Fallow,
Muntjac and other exotic species. This is a situation that is repeated around the world, and is bound to be
a major controversy in nature conservation. Without the top predators to control their numbers, and with a
plentiful supply of food from the surrounding farmland, deer populationss are completely unchecked. To
combat this in Hayley, a fence has been erected around the main part of the wood, the deer having been
driven out before the fence was completed.
The group was also treated to a guided walk around the wood with warden Ray Symonds. He
explained how the wood had been bought and managed for its botanical richness, and how the
conservation work created a huge range of conditions, allowing different species to survive in the wood.
For example, the work on Sunday would let more light into the middle of the wood, along the path or
'ride', where a mixture of herbaceous species that is largely absent from the main part of the wood thrive
and provides a feast of nectar for the summer insects. Interestingly, it is only now that systematic work to
compile a record of all the animal life in the wood is beginning, including an ambitious project to
catalogue all the invertebrates. This is involving techniques such as DNA analysis and canopy fogging - a
method developed in the tropical rainforests ofBomeo! Remarkably, we probably know more about the
insects in those rainforests than we do about those of Hayley, despite it being on the University of
Cambridge's doorstep and having had many years of botanical research. Already, species of insect new to
science have been discovered in Hayley as a result of this project.
Finally the day ended with a traditional Hayley Wood barbecue, cooked on the glowing embers of the
fire. As darkness fell, tired but happy people sat around with baked potatoes, sausages, mulled wine,
baked bananas with chocolate, and toasted marshmallows. By then, the wind had dropped completely,
there was a perfect view of the stars, and everyone contentedly chatted away for several hours, vowing to
meet up again soon and looking forward to the group's continued success!
Information is available on the website www.ccv.org.uk, or by contacting Vince or Louise on
Cambridge 263962 or vince.lea@niab.com. Excellent booklets are available free of charge, thanks to a
Sustainable City grant, giving lots of information about the group's activities and history.
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Weather notes for Cambridgeshire 2002
JohnClarf
JANUARY Cold with frost, and snow lying here and there in the first week. Anticyclonic
to 12th. Changeable and mild thereafter. Rainfall below average. Minimum and maximum
mean temperatures above average.
FEBRUARY Changeable and mild. Rainfall 0.44 ins above average. Minimum and
maximum mean temperatures 4°F above average
MARCH Mainly anticyclonic, fine and mild with a short period of unsettled wet weather
l51h- 20th. Rainfall 0.44 ins below average. Both mean minimum and maximum
temperatures much above average.
APRIL Anticyclonic, fine and mild to 25th. Unsettled and wet in the last week. Rainfall
about average. Mean minimum temperature 1.33°F above average. Mean maximum
4.10°F above average.
MAY Changeable and wetter than average. Mean minimum temperature 2°F above
average. Mean maximum avera~e.
JUNE Fine and warm 1st and 2" , thereafter mainly unsettled but warm with little rainfall.
Total rainfall half average. Mean minimum and maximum temperatures both above
average.
JULY Unsettled, but wi~h two periods of fine anticyclonic weather 13th - 19th and 26th30th. Becoming very bot ·an.cl humid (87°F) on 29th with thunder. Total rainfall 0.50 ins
below average. Mean minimum temperature 1.68°F above average. Mean maximum 1°F
above average.
AUGUST Warm, unsettled and wet until the middle of the month, then anticyclonic,
sunny and hot at times but with occasional heat thunderstorms 14th- 24th, thereafter
unsettled but dry. Total rainfall almost an inch below average. Mean minimum much
above average temperature. Mean maximum l.5°F above average.
SEPTEMBER Mainly anticyclonic and fine, but unsettled 5th- 9th. Very dry with rain on
only four days. Most of the rain falling on 9th with 0.67 ins. Mean minimum temperature a
little above average. Mean maximum 1°F below average.
OCTOBER Fine and rather warm 151 - 12th. Very unsettled thereafter with a great gale on
27th bringing much damage to trees, buildings and electricity lines. Total rainfall slightly
below average. Mean minimum temperature about average. Mean maximum temperature a
remarkable 10°F above average.
NOVEMBER Extremely wet, total rainfall 2.44 ins above average on 23 rain days.
Unsettled throughout, no frost. Mean minimum temperature 2°F above average. Mean
maximum temperature 2°F above average.
DECEMBER Changeable and very wet apart from a week of fine weather (6th- 13th)
under the influence of a Scandinavian anticyclone, giving the first air frost of the winter.
Rainfall almost double average on 18 days. Mean minimum temperature almost 3°F above
average. Mean maximum temperature slightly above average.

Weather records at Swaffbam Prior 2002

January
February
March
April

May_
June
July
August
September
October
November
December
Annual
Means

Lowest

Mean
Max

Mean
Min

Highest

47.52
50.57
53.97
59.10
63.06
69.47
72.09
72.46
67.00
68.71
51.63
45.52
60.09

37.49
38.82
37.61
39.33
46.13
50.80
53.68
55.64
49.47
42.32
41.77
37.84
44.24

21 on 2M
56 on 21'
57 on I" and l l ffl
26 on 15'"
26 on 2"0
62 on 30'"
71 on 23ra
31 on 7'"
35 on 5'h
74on 161h
44 on I" and 29'"
83 on 171"
47 on 13 111 and 22M
87 on 29'"
87 on 17'"
50 on 22""
39 on 241"
74 on 3'" and 5111
32 on 20'"
73 on 2""
35 on 16m and 20m
59 on I' and 2"0
56 on 241
27 on 18
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 autuTJUl
Days with snow lying
Days with fog persisting all day

9
71
none
31
16th April
9'h December
2
2

Rain
(Inches)

Rain
days

Thunder
days

1.19
1.74
1.06
1.32
1.99
1.05
1.71
1.49
1.1 4
2.27
4.34
3.04

16
13
9
9
16
10
15
12
4
12
23
18
!57

-

~

~~·34-

I
2
4
4

-
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Nature from Cambridge
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British Plant Communities
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Michael Hickey
and Clive King
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illustrated glossary
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rhe illustrations also provide a unique
compilation of information that can be
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Stephen L. Jury, Th~ Horticulturali.st
£17.95
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0 521 57609 1 224pp

1997
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£34.95 PB 0 521 64476 3
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Field Flora of the British Isles
Clive Anthony Stace

' ... a splendidly sound basis, summarizing
all that has gone before, for the study of
British and Irish plants as we enter the new
millennium.'
John A.keroyd, Plant Talk
£18.95

Plastic covers
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758pp
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Trees
Their Natural History
P. A. Thomas
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