
NEWLAND DOWN- AN INTERESTING FRAGMENT OF CHALK GRASSLAND AND SCRUB 
C.J. SMITH 

Dr. Smith, formerly Senior Lecturer in Rural Studies at Buckinghamshire College of Higher Education, describes the results of a detailed survey of the natural history of a surviving fragment of chalk grassland in the south east of the county. 
Introduction A general account of the natural history of the Newland Park estate, near Chalfont St. Giles in eastern Buckinghamshire, has been given elsewhere (Smith, 1981). Here attention is directed to one small part of the estate, namely about a hectare of chalk grassland and scrub in the north-east corner, which I have called Newland Down (Fig. 1). This area has been subjected to closer scrutiny on account of its particular ecological, phytosociological, biogeographical and conservation interests. 

Ecologically, Newland Down represents a classic example of laxly grazed chalk grassland in the process of being invaded by scrub, and is an ideal location for instruction in the application of fundamental methods of field surveying and biological recording. Its phytosociological interest lies in the rather unusual combination of herbaceous species in the sward. The site is of biogeographical significance because of the general absence of chalk grassland from the area, and the position of Newland Down in relation to other such fragments as remain. For all these reasons, the urgency of formulating a practical management plan for the conservation of Newland Down hardly needs emphasis. 
All four aspects are examined in this paper, though attention is directed mainly to the first (ecology), making use of descriptive information collected during the summer of 1978 and of the results of a more formal survey of 1979. 

The Ecological Interest of Newland Down As noted earlier (Smith, 1981) soils underlying Newland Down are represented by two main types. These are (a) a brown calcareous soil reminiscent of the Coombe series of Avery ( 1964), overlying chalky soliflux:ion deposits and (b) a shallow grey rendzina resembling the Upton series (Cope, 1976) lying directly over Upper Chalk. Here and there, tongues and pockets of more acid drift materials give rise to brown earth . The site is sloping, with aspects ranging from north, through north-east, to east, and it is virtually surrounded by mature scrub and woodland. It is crossed by Central Electricity Generating Board (C.E.G.B.) 132 kV power lines. 
The vegetation consists of a matrix of laxly grazed chalk grassland, dominated by upright brome-grass*, interspersed with scattered bushes and clumps of scrub, mainly of hawthorn and briar. Scrub under the C.E.G.B. power-lines is coppiced at infrequent intervals. 

The Grassland The composition of the grassland is examined in detail on pp 116, and 117, but the more conspicuous and attractive species include 
* Common names are adopted in the text to make for easier reading. Scientific names are given in Tables 1 to 5 and Figs. 3a-f. Authorities for all scientific names are as cited in Smith (1980). 
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Fig. 1 Areas recognised in and adjacent to the north-east corner of the Newland Park estate. 

common spotted and pyramidal orchids, felwort, rest-harrow, ox-eye daisy, field scabious, and black and greater knapweeds, as well as a particularly fine population of cowslips. Bee orchids used occasionally to be seen, but none have been observed since 1977. Bugle was noted in 1978, but not 1979. 
The north-facing aspect of the site results in an unusual abundance of meadow fescue, as well as at least eight species of chalkland moss (Table 1). Hills of the yellow meadow-ant adorn the slope, and many of these support plants which are much less common away from 

the ant-hills, notably wild thyme. More information on these features of chalk grassland ecology can be found in Chapters 5 and 6 of Smith (1980). 
Although not immediately obvious, seedlings of woody species, mainly hawthorn, ash and pedunculate oak, are abundant throughout the turf. Less numerous are those of bramble, briar, blackthorn, hazel, wild cherry, sycamore, birch and, interestingly, elm. Beech is entirely absent, despite the proximity of both woodlands and specimen trees of this species. 
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Closer study of the sward has revealed numerous seedlings of herbaceous plants. These appear in flushes, and most seem to vanish within a week or two of germination. No attempt has been made to identify these seedlings, though some may have been ox-eye daisy. 
Fungi are not a notable feature of the grassland, and have not been surveyed, or even identified. However, an attractive greyishbrown goblet-shaped toadstool, possibly a species of Clitocybe, appears in large numbers as the grasses begin to die back in early autumn. 

The Scrub The scrub itself contains, in addition to the dominant hawthorn and briar already mentioned, scattered individuals of ash and spindle. Blackthorn dominates the eastern corner of Newland Down. Although the absence of oak from the woody vegetation is to be expected on so chalky a soil, it is interesting to speculate on what happens to all the oak seedlings: at what stage, and through exactly what agencies, do they disappear? 
A point of special interest about the scrub is that most of the clumps, limited in extent and discrete units as they are, conceal beneath their canopy a remarkable spectrum of woodland herbs and grasses, including woodruff, lords and ladies, wood speedwell, herb Robert, sanicle, dogs mercury, wood avens, wood violet and wood melick, as well as the rather local copse buckwheat. Cleavers is abundant under the bushes, though never exhibiting the rank growth it displays in more open ground. 
Both black and white bryony, as well as ivy, are also exclusively associated with the clumps of bushes on Newland Down. Moreover, these are the only sites where seedlings of holly and yew are to be found. 

Animal Life As noted in the earlier paper, this whole 

area of Newland Park is rich in bird life. Most breeding birds observed nest in the trees and scrub surrounding Newland Down rather than in the open turf and scattered bushes, though lesser whitethroat bred there in 1978. An Interesting point is the use made by birds of the overhead power lines for perching and singing, for example cuckoo, turtle dove and chiffchaff. Fieldfares are frequent winter visitors. 
Mammals include fox, badger and muntjac, but not rabbits - perhaps because there are so many foxes. Runs made through the long grass indicate the presence of field voles. Frogs are quite common. 
Newland Down supports a wealth of invertebrates. The scrub around the fringes is especially rich in Diptera (including a bright orange tipulid), and favours butterflies such as ringlet, orange-tip and brimstone. More specific to the grassland are meadow brown and small heath butterflies as well as the sixspot burnet moth. Swarms of small grey moths with spectacularly long antennae congregate on the flower heads of field scabious in late summer. Less numerous are small copper, hedge brown and common blue butterflies. Cumbersome bibionid flies are common early in the season, grasshoppers later. Cluster flies frequent the grassland, presumably either laying eggs in, or emerging from, their earthworm hosts. Crab spiders have been observed on flower-heads of ox-eye daisy and spotted orchid, that on the first consuming a hoverfly. Ten species of snail have been identified (Table 2). 

The Formal Plant Survey Method The grid reference of the immediate area in question is TQ 014942, so any plant (or animal) occurring on Newland Down qualifies for inclusion in the 10 km square TQ 09 ofthe National Grid, and the 2 km square, or "tetrad", TQ 0094. The larger unit is used on a national basis by the Biological Records Centre at Monks Wood, the smaller on a county scale as in the Flora of 
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Fig. 2 The ten metre grid used to survey Newland Down. 

Buckinghamshire (Knipe & Maycock, in preparation). 
Having made a preliminary list of plant species, the next step was to lay out a 10 metre square grid, a procedure which was facilitated by the overhead powerlines: one pylon was used as a reference point and the centre (uppermost) wire served as a marker for the baseline. The patches of scrub and the curved profile of the down led to some distortions of the grid, but these were not considered significant. The plots (Fig. 2) were numbered in the rather irregular order in which they were first established. Plans to renumber them on a more rational basis were abandoned in view of the (rather surprising) ease with which they became fixed in the mind of the surveyor, and the danger of confusing old and new numbers. The plots were marked with wooden pegs with the intention of sinking metal markers flush with the soil surface at a later date. 
The initial plant survey, which was 

undertaken in June 1979, was effected by conspicuously marking the boundary of each plot in turn with measuring tapes or thick white string, and then walking slowly back and forth across the plot in a stooping position, bending closer to the turf and parting it with the fingers as necessary. A period of exactly 15 minutes was spent on each plot. Each species was recorded by means of code letters as it was first noticed. No attempt was made to record anything more elaborate than simple presence of herbaceous flowering plants and tree and shrub seedlings, although general points of interest were noted, to which reference has already been made. 
During the latter half of July 1979, the exercise was repeated in order to check on plants overlooked in the June survey (such as harebell) and to record the abundance (in terms of the number of flowering spikes per plot), chiefly of pyramidal orchids. This time only five minutes were spent on each plot, and use was made of species lists and tables drawn up from the June survey. 
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Frequency and Distribution of Species The results were remarkably informative considering the extreme simplicity of the method, and demonstrated not only the frequency of species (as well as the abundance of those so treated), but also their distribution across the down. Patterns emerged, of which some clearly indicate the influence of shading or eutrophication under scrub or woodland, or of contrasts in soil depth or other characteristics. Other patterns are less easily explained. Many would repay further investigation. 
Frequency data for all species are given in Table 3, and examples illustrated in Figs. 3 af. Thus, the cowslip (Fig. 3a), and the dominant grass, upright brome, were among the ten species appearing most consistently across Newland Down, with frequencies exceeding 90%. The distribution of both shows a distinct gap, coinciding with a tongue of less calcareous soil which has apparently worked its way down the slope. A virtual mirror image of this pattern is seen in the disposition of the less calcicolous sweet vernal grass (Fig. 3b). White clover was entirely confined to this zone, as, incidentally, were the few hills recorded of the black, as distinct from the yellow, meadowant. 
Although a calcicole, hoary plantain (Fig. 3c) showed an altogether more sparse distribution which probably reflects a biotic influence: perhaps a relatively inefficient means of seed dispersal, or an inability to become established in, or compete with, the coarse turf. The common spotted orchid displayed a comparable, widely scattered distribution. 
Another two species which it is interesting to compare are greater knapweed (Fig. 3d) and mouse-eared hawkweed (Fig. 3e); these tend towards mutual exclusion and are confined to the upper and lower areas, respectively, of the main part of Newland Down. 
The occurence of certain species only in proximity to the wood ·edge was strikingly demonstrated by hedge woundwort (Fig. 3f), 

though in others this relationship was masked by the association of plants with clumps of scrub and individual bushes scattered across the otherwise more open parts of the down. 
An indication of the abundance, as well as frequency, of pyramidal orchid is shown in Fig. 4. No other species were formally assessed thus, but it was noted that black knapweed plants occurring in the central plots on the steepest slope (e.g. nos. 5, 12, 13, 22, 23, and 32) were single-stemmed, rather spindly plants, always with deep magenta flower heads, in contrast to the more robust, bushy and generally paler-flowered plants around the edge of the grassland, and seen most abundantly in the plots at the eastern end (e.g. nos. 51-55, 57-63 and 65-67). 
Time and space preclude a more detailed analysis of these results, but the small sample outlined here serves to emphasise the obvious advantages of this simple technique of gridding in the course of surveying an area of ecological interest and possible conservation value. Useful information can be obtained relatively quickly and areas of special interest or sensitivity pinpointed, thus facilitating the establishment and execution of any management plan. The original field data can always be filed, and subjected to more rigorous treatment later, for example by association analysis or ordination, should the need or opportunity arise. 

Phytosociology and Biogeography Another aspect of plant ecology to which closer scrutiny of these field records may contribute something of interest is phytosociology. Increasing interest is being shown in this essentially continental technique, relatively little used in Britain until recently, in which plant communities are not only identified, but classified and named on a taxonomic basis (see, for example, Shimwell, 1971). Thus the upright brome-grass community at Newland Down would be regarded as an example of the alliance Mesobromion; the proportions of co-dominant and subordinate 
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Fig. 3 Percentage frequency of (a) cowslip, Primula veris, (b) sweet vernal grass, Anthoxanthum odoratum, (c) hoary plantain, Plantago media . 
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(d) greater knapweed, Centaurea scabiosa, (e) mouse-eared hawkweed, Hieracium pilosella, and (f) hedge woundwort, Stachys sylvatica. 
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Fig. 4 The abundance of flowering spikes of pyramidal orchid, Anacamptis pyramidalis. 

species would determine into which orders and classes of the Mesobromion alliance the Newland Down community (or communities) might fit. The unusual abundance of meadow fescue was noted on page 108. Often as much significance can be attached to the absence as to the presence of certain key species: crested hair-grass and small scabious are notable absentees from Newland Down. No such exercise was attempted here, but the information is on file for anyone wishing to process it. 
The biogeographical interest of Newland Down lies in its limited size and isolation, and its position in relation to other chalk grassland fragments, for example the chalkpits and pastures of Harefield (in Old Middlesex) to the east, and the stretches of chalk grassland linking Pollards Wood and Harewood Downs golf course to the west. Other slivers of chalk vegetation lie along the steeper slopes of the 

Chorleywood and Chess Valleys to the north. 
Is there any gene flow between these communities - of insects, if not of plants? Are seeds transferred on the feet, or through the gut, of birds? Or are Newland and Harewood Downs and the other areas truly isolated, as surely as if they were islands? If the latter, are they stable and viable? Or are they slowly declining, species by species? A host of questions await attention. Usher (1973) reviews this aspect of practical conservation. 

The Future Management of Newland Down Chalk grassland is constantly threatened by succession. Unless grazed or mown regularly, the tendency will be for the coarser grasses to gain dominance, and for scrub gradually to invade the turf. By a combination of shading and of seral eutrophication the nature of the herbaceous vegetation will change irreversiby. A major objective in conservation management 
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must be to restore grazing and check the further invasion of trees and shrubs. 
On the other hand, scrub removal should not be pursued too vigorously. The larger hawthorn bushes harbour an interesting woodland flora, and clearing would destroy these delicately balanced communities and result only in the encouragement of thistles, nettles and other coarse herbs. The clumps of bushes also provide shelter and roosting sites for many of the invertebrates, as well as a source of nectar during their flowering phases. Nor should the aesthetically pleasing and ecologically important area of transition from the boundary of Spooky Wood to the open grassland be upset. In other words, the removal of scrub needs to be done carefully, sympathetically and selectively, and not as a crude bulldozing exercise. 
Newland Down now forms part ofthe Chiltern Open Air Museum and, happily, its ecological interest shows every sign of being maintained. 

Conclusion This simple survey has drawn attention to, and laid the foundation for, the study of a host of topics of interest both to fundamental eco-

logy, and to its application to practical conservation management. I hope very much that these topics, and others like them, can be pursued, applied and placed on record, for we still have so much to learn about even our commonest plants and animals, and only by a full understanding of their biology and ecology can we hope to succeed in conserving them. 
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TABLES 
Table 1 

Mosses identified in the grassland of Newland Down. 
Acroc/adium cuspidatum Ctenidium molluscum Fissidens adiantoides Mnium /ongirostrum 

Pseudosc/eropodium purum Rhytidiade/phus squarrosus R. triquetrus Thuidium tamariscinum 
Table2 

Snails identified in plots 5 and 26 of the grassland of Newland Down, including live individuals and recently dead remains. 
Carychium minimum in ant-hill, Plot 26 Cecilioides acicu/a Pupilla muscorum Retine/la nitidula R.pura Helice/la caperata Hygromia hispida H. striolata Vallonia costata V. pulchella 

Tab/e3 
Herbaceous species identified in the grassland of Newland Down, and their percentage frequency. By convention, grasses, sedges and wood-rushes precede dicotyledons in each list. 

Frequency 91- 100% 
Bromus erectus (upright brome-grass) Dactylis glomerata ( cocksfoot) Knautia arvensis (field scabious) Leontodon hispidus (rough hawkbit) Lotus corniculatus (birds-foot trefoil) Plantago lanceolata (ribwort plantain) Primula veris (cowslip) Ranunculus bulbosus (bulbous buttercup) Taraxacum officinale (dandelion) Veronica chamaedrys (germander speedwell) 
Frequency 81 - 90% 
Festuca rubra (red fescue) Poa pratensis (smooth-stalked meadow-grass) Galium verum (ladies' bedstraw) Trifolium pratense (red clover) 
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Frequency 41-50% 
Helictotrichon pratense (meadow oat-grass) H. pubescens (hairy oat grass) Centaurea nigra (black knapweed) Cerastium sp. (mouse-eared chickweed) Hieracium pilosella (mouse-eared hawkweed) Lathyrus pratensis (meadow vetchling) Medicago lupulina (black medick) Prunella vulgaris (self-heal) Stachys sylvatica (hedge woundwort) 
Frequency 31-40% 
Trisetum flavescens (golden oat-grass) Centaurea scabiosa (greater knapweed) Thymus drucei (wild thyme) 



Frequency 71 - 80% 
Briza media (quaking grass) Carex flacca (glaucous sedge) Festuca pratensis (meadow fescue) Achillea millefolium (yarrow) Agrimonia eupatoria (agrimony) Chrysanthemum leucanthemum (ox-eye daisy) Cirsium acaulon (stemless thistle) Poterium sanguisorba (salad burnet) 
Frequency 61-70% 
Polygala vulgaris (common milkwort) Ranunculus acris (meadow buttercup) 
Frequency 51-60% 
Holcus lanatus (Yorkshire fog) Anacamptis pyramidalis (pyramidal orchid) Ononis repens (rest harrow) Pimpinella saxifraga (burnet saxifrage) Senecio jacobaea (ragwort) Viola hirta (hairy violet) 
Frequency 21 - 30% 
Anthoxanthum odoratum (sweet vernal-grass) Festuca ovina (sheep's fescue) Luzula campestris (field woodrush) Bellis perennis (daisy) Cirsium arvense (creeping thistle) Fragaria vesca (wild strawberry) Galium aparine (cleavers) G. mollugo (hedge bedstraw) Linum catharticum (fairy flax) Mercurialis perennis (dog's mercury) 
Frequency 11 - 20% 
Arrhenatherum elatius (tall oat-grass) Cynosurus cristatus (crested dogs tail) Poa trivia/is (rough-stalked meadow-grass) Campanula rotundifolia (harebell) Gentianella amarella (felwort) Glechoma hederacea (ground ivy) Heracleum sphondylum (hog-weed) Hypericum perforatum (common St. John's wort) 

Plantago media (hoary plantain) Polygonum dumetorum (copse buckwheat) Potentilla rep tans (creeping cinquefoil) Rumex acetosa (sheep's sorrel) Urtica dioica (stinging nettle) 

Frequency 10% or less 

Agrostis stolonifera (creeping bent) A. tenuis (common bent) Brachypodium sylvaticum (wood falsebrome) Carex caryophyllea (spring sedge) Lolium perenne (perennial rye grass) Melica uniflora (wood melick) Phleum pratense (timothy) Anthriscus sylvestris (cow parsley) Arctium minus (lesser burdock) Arum maculatum (lords and ladies) Bryonia dioica (white bryony) Chaerophyllum temulentum (rough chervil) Chamaenerion angustifolium (rose-bay willow-herb) Cirsium vulgare (spear thistle) Clinopodium vulgare (wild basil) Conopodium majus (earthnut) Dactylorchis fuchsii (common spotted orchid) Galium odoratum (woodruff) Geranium robertianum (herb Robert) Geum urbanum (wood avens) Hypochoeris radicata (common catsear) Lamium album (white deadnettle) Malva moschata (musk mallow) Myosotis arvensis (common forget-me-not) Origanum vulgare (marjoram) Plantago major (great plantain) Ranunculus repens (creeping buttercup) Rumex sp (dock) Sanicula europaea (sanicle) Silene dioica (red campion) Solanum dulcamara (woody nightshade) Stellaria holostea (stitchwort) Tamus communis (black bryony) Tragopogon pratensis (goatsbeard) Trifolium repens (white clover) Veronica montana (wood speedwell) 
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V.officinialis (common speedwell) Vicia cracca (tufted vetch) Viola reichenbachiana J ( d . 1 t) V . . . WOO VIO e .nv1mana 
Other species mentioned in the text (as absent):-Koeleria cristata (crested hair-grass) A juga rep tans (bugle) Ophrys apifera (bee orchid) Scabiosa columbaria (small scabious) 

Table 4 
Frequency of seedlings of woody species observed in the Newland Down plots. 

BotanicalName CommonName Frequency(%) Crataegus monogyna Hawthorn 71 Quercus robur Pedunculate oak 71 Fraxinus excelsior Ash 55 Hedera helix Ivy 28 Rosa spp 108 Briars 10 Corylus ave/lana Hazel 6 
~us~ Em 5 /lex aquifolium Holly 4 Prunus avium Gean 4 Rubus fruticosus Bramble 4 Acer pseudo platanus Sycamore 3 Prunus spinosa Blackthorn 3 Betula pendula Birch 2 Aesculus hippocastanum Horse chestnut 1 Taxusbaccata Yew 1 

Table 5 
Scientific names of animal species noted in the text . Authorities as in Smith 1980). 

Mammals 

Amphibians Birds 

Butterflies 

Badger Field vole Fox Muntjac Rabbit Frog Chiff-chaff Cuckoo Fieldfare Lesser whitethroat Turtledove Brimstone Common blue Hedge brown Meadow brown Orange tip 
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Melesmeles Microtus agrestis Vulpes vulpes Muntiacus reevesi Oryctolagus cuniculus Rana temporaria Phylloscopus collybita Cuculus canorus Turdus pilaris Sylvia curruca Streptopelia turtur Gonepterix rhamni Polyommatus icarus Pyronia tithonus M aniola jurtina Anthocharis cardamines 



Moths Flies Ants 
Spiders Snails 

Ringlet Small copper Small heath Six-spot burnet Cluster fly Black meadow-ant Yellow meadow-ant Crab spider SeeTable2 
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Aphantopus hyperantus Lycaena phlaeas Coenonympha pamphilus Zygaena filipendulae Polleniasp Lasius niger L.flavus Misumenasp 


