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(Howitt day book - 21 July). The fen meadows were drained in the 1950s, and the washes converted
to arable in the 1970s after the upgrading of the Stockwith pump (Howitt & Howitt 1963: Severn-
Trent Water Authority 1974). By 1980, most of the arca was intensive arable land with fen
vegetation present largely confined to a few ditch banks.

d. Decline due to drainage of old wet grassland, followed by resceding or conversion to arable
agriculture. Traditional management of grazing marsh grassland involved cither vear-round sheep-
grazing or a summer hay cut and aftermath grazing, followed by waterlogging in winter.
Agricultural improvement, with increased use of fertifiser and pesticides., resulted in the conversion
of pasture to arable or increased stocking rates which altered grassland composition. Tn most grazing
marshes, much grassland was converted to arable in the twentieth century. For example, in 1930, all
Broadland marshes were under grass, but by 1984, 37%¢ of the arca was tilled (Driscoll 1983) whilst
in East Essex, coastal grazing marsh declined by 827 after 1938 (Williams & Hall 1987). The
composition of the wet grassland flora overlaps with that of fens but grassland species are more light-
loving. typical of warmer conditions and soils that are somewhat more acidic (Ellenberg 1988).
Nitrogen mineralisation can increase 5-10 fold in meadows following lowering of the water-tuble.
Thus drainage (with no other agricultural improvement) can also reduce species richness (Grootjans
et al. 1985).

In the study arcas. most of the grassland species which have declined are typical of moist
meadows. though some are associated with manured meadows, fairly dry calcareous or poor
swards. Wet grassland species may have spread during the carly phase of drainage when mires were
reclaimed for grazing. but with the expansion of arable land. they became restricted to farms
practising traditional grazing. 35 species of wet grassland have declined in one or more of the study
areas, 70% showing only a slight decline. In Somerset, permanent grass is the main land use. but
much of this has been improved resulting in the loss of the old grassland flora (Bradford 1978).
Fertiliser use suppresses sedges. rushes and low-growing wetland torbs (Mountford er al. 1993). In
the Romney Mursh, the proportion of permanent grass fell from 817 in 1939 to 357 in 1980
(M.A_F.F. parish returns). In the R. Idle arca. old grassland is less extensive than in the other study
areas and much rarer than formerly. only surviving near Bawtry, locally elsewhere on the [dle
washlands and around the Misson Line Bank (Mountford & Sheail 1985).

2. Open water: grazing marsh ditches and pools. Mires naturally inctude areas ot open water but
when they are reclaimed. grazing marshes. ditches for drainage and ponds for watering stock are
created. This open water may be further modified as the needs of agriculture change.

a. Decline due to the altered management of ditches and pools. The ability of drainage ditches to act
as refuges for wetland plants was affected by the methods used to manage them. After 1840, the
ditches and ponds of grazing marshes underwent two changes. On the one hand, with improvement
of main channels. pump and under-drainage, some field ditches became redundant and were cither
filled in or allowed to silt up. losing their aquatic vegetation through succession. In contrast, the
remaining ditches were liable to more intense management to cnsure ceffective removal of excess
water.

There are rather few quantitative data on ditch removal. In Broadland. 33.5% of dvkes were lost
between 1973 and 1981 when old grassland was ploughed for arable farming (Driscoll 1983, 1983).
In similar circumstances in the Pevensey Levels. the oss of dyvke habitat was 409 (Palmer 1986).
From 1908 to 1986 in Hatfield Chase. the length of ditch managed by farmers decreased by 36/
(Wingtield & Wade 1988). In Gwent, still mainly pastorai. the loss of ditch fength between 1882 and
1975 was only 14 (Wade 1977).

Much of the Somerset Levels remained under grass after 1840, with little under-drainage.
Consequentiy. tew ditches became redundant. overgrown or were eliminated. In contrast, there is
ample evidence of ditch elimination in the Romneyv Marsh, particularly where grassland has
changed to arable (Latimer 1980: Mountford & Sheail 1982). Field survey of the Idle valley in 1983
indicated that 25¢ of ditches had been destroved since 1950 (Mountford & Sheail 1985).

Ditches or natural streams are often regraded during drainage schemes. to accommodate
increased run-off of water. Aquatic and bankside vegetation are removed (Hill 1976). If there is no
further dredging, however. most species will return within two years (Haslam 1978). Channel
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maintenance and weed control can have a profound effect on the vegetation of ditches (Mitchell
1974). Ditch maintenance methods changed after 1950, with mechanical and chemical techniques
replacing manual ones (Newbold er al. 1989). The intensity of management varies, from more than
once each year in main channels to less than once in ten years in field ditches. Floristic composition
depends both on the management method used (Beltman 1984, 1987) and the frequency and date of
the last maintenance (Wade 1978).

Changes in the extent or management of watercourses were involved in the decline of 73 species.
Most were typical of well-lit sites. but representing the wide range of aquatic and swamp
communities present in grazing marsh ditches (especially Lemnetea, Potamogetonetea and Phragmi-
tetea, but also, locally, three other classes and three alliances (Ellenberg 1988)).

A particular method of ditch maintenance (chemical weed control) may be partly responsible for
the decline of 25 flowering plants and three genera of stonewort (Chara. Nitella and Tolypelia).
Aquatic herbicide use is usually confined to drains managed by the National Rivers Authority or
Internal Drainage Boards. Herbicides have short-term effects on aquatic habitats and longer term
impacts dependent on the degree of habitat destruction and herbicide persistence. Different species
have differing susceptibilities (Newbold 1975). Although implicated in the decline of some species
(Howitt, pers. comm. 1983), Wade & Edwards (1980) thought it unlikely that herbicide use had
been responsible for the extinction of any macrophyte in Gwent where there was little evidence of
long term change in the ditch flora. In contrast. all the present study areas showed a decline in
aquatic macrophytes.

b. Decline due to pollution of ditches and pools. Drainage of wetlands and farmlands alters water
chemistry through: 1. increased nitrate nitrogen derived from fertiliser: 2. increased release of
calcium, magnesium and potassium; 3. reduced phosphorus transport due to reduced surface run-
off: 4. soluble pesticides; and 5. oxidation of iron pyrites to colloidal iron hydroxide (*iron ochre™) in
acid sulphate soils (Hill 1976: Marshall 1981, [984; Swales 1982). Increased nutrient loads lead to an
increase in the biomass of some macrophytes. whilst others decline (Boar ef al. 1989). Overall,
eutrophication reduces species diversity, alters the dominants, increases turbidity and the rate of
sedimentation and causes anoxic conditions to develop (Mason 1981).

In all study areas species whose decline is associated with pollution include those typical of
nitrogen-poor sites (N indicator value <4) (Ellenberg 1988). In addition. in the Romney Marsh and
Somerset, other submerged species have declined. with wider nutrient tolerance but vulnerable to
the reduced light levels following increased turbidity. This may explain the observed spread of
Potamogeton pusillus L. in Broadland and the decline of P. perfoliatus L. (Driscoll 1982).

¢. Decline due to fencing or penning of water levels. Open wet soil occurs where water levels are
allowed to vary naturally in response to weather or where stock trample the margins. Conversion to
arable or fencing halts bank poaching (Driscoll 1984} and control of water level (penning in summer
to maintain wet fences or pumping down) climinates wet mud or alters its seasonal occurrence. The
filling in of redundant farm ponds, once intensely grazed and trampled. has further contributed to
the reduction of the wet mud habitat.

A well defined group of 13 declining species was typical of herbaceous vegetation in this habitat
including wet, often winter-flooded. depressions, newly flooded sites and peat cuttings. The species
arc mostly annuals of well-lit sites, over a wide range of soil acidity. but with some trend toward sites
richer in available nitrogen (Ellenberg 1988).

3. Coustal and other habitats. Grazing marshes arc usually coastal in Britain. crcated as a late stage
in the impoundment and reclamation of saltmarsh, Certain species have declined in the study arcas
but their reduced population has been caused by factors other than, or additional to. drainage and
watercourse management.

a. Decline due to tide control and improved sca defences. Impoundment leads to decreased salinity
and less exchange between marsh water and estuarine water, both in nutrients and biota (Montague
et al. 1987 Wade & Edwards 1980). In Gwent, main drains were much fess saline than the less
frequently dredged minor channels (Wade 1978) whilst in Broadland. saline ground-water seeped
into ditches from the adjacent water-table after drainage (Driscoll 1985).
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There is salt water adjacent to all the study areas. but sea-floods and tidal rivers are now much
more carefully controlled than formerly. reducing the saline input. Hence, 17 coastal species
declined from 1840 to [990. Such species once occurred not only where coastal vegetation gave way
to grazing marsh but also further inland (Green 1968).

b. Decline due to urbanisation and industrialisation. Human habitation and industry greatly
expanded from 1840 to 1990, and within the study areas, became particularly extensive near the
coast. Certain species, often coastal or halophytic. once mainly occurred in those areas since
urbanised. Such development often cannot be distinguished from the improvement of sea defences
as the cause of their decline. Contemporary accounts record how housing and industry destroyed
notable plant localities, both in the study areas (see Results) and elsewhere (Wade & Edwards
1980).

Increased human population has had indirect effects on the flora. Disposal of urban or industrial
waste puts pressure on wetlands, e.g. pulverised fuel ash in Gordano. Improved transport systems
were built to accommodate traffic. damaging adjacent sites. Sand and gravel extraction is a feature
of the Idle valley. but was not cited as a cause of species decline, and indeed subsequent flooding of
the pits may have increased the diversity of wetlands. However, gravel dredging near Camber
destroved a site for Ruppia cirrhosa (Petagna) Grande (Hall 1980).

c¢. Decline due to terrestrial weed control and collection. Some plants are identified by graziers as
poisonous weeds in pasture and removed. ¢.g. Colchicum autumnale. Weed control and the
drainage or destruction of grassland may be confounded as causes of species decline. A few wetland
species were also arable weeds and were the target of improved cultivation. Direct effects of
herbicides on the wet grassiand were noted in Gordano (Willis & Jefferies 1939). Enthusiasm for
plants. every bit as much as antipathy. may lead to them being removed deliberately. The Victorian
fern craze led to the decline of many species, including several from the grazing marshes.

The cause of decline in seven species is unclear. These include taxonomically difficult plants that
may now be overlooked and cultivated species that could require continued reintroduction to
ensure survival in the wild.

CONCLUSIONS

Drainage and land use change modified or destroyed large areas of wetland in England. The
resultant decline and local extinction of many wetland species was recognised by Salisbury (1927)
who showed that the decrease of wetland species was both more pronounced and more
comprehensive than in any other major habitat. If data on species decline since 1930 arc examined
at a national scale. the most significant decrease is observed in wetland and grassland species
(Ratcliffe 1984).

This study of three English grazing marshes not only confirms the broad trend. but demonstrates
that between 20 and 33% of declining wetland species have become locally extinct, even over as
large an area as the Somerset Levels and Moors. The decline has been most severe in mires,
particularly raised bogs. There is evidence that the watercourses have become a major refuge for
plants, and that the decline in macrophytes was less marked (Moss 1907; Mountford & Sheail 1989).
However, even in drainage channels, therc is ample evidence of reduced populations and
distribution. in which respect the study areas contrast with the relative lack of long-term change in
Gwent (Wade & Edwards 1980). Despite the choice of study areas to reflect differing degrees of
agricultural impact, comparable large declines were observed in all three. Only in the case of
extinction did the intensively farmed Idle/Misson levels show the markedly greater effect that was
predicted. The dependence of the present upon the past in community structure and conservation
can clearly be observed in the flora of grazing marshes.

ACKNOWLEDGMENTS

The results presented here were gathered as part of the botanical component of a project funded by
the then Nature Conservancy Council, whose national (Dr Chris Newbold and Margaret Paimer)



CHANGE IN ENGLISH GRAZING MARSHES 19

and regional staff were a ready source of encouragement and information. My particular thanks go
to Prof. John Sheail (I.T.E.}, my collaborator in the larger project. The study depended for its
success on access to a wide variety of published and manuscript information. The then vice-county
recorders of the Botanical Society of the British Isles made available their files and records of plant
distribution: the late Miss E. J. Gibbons, the late Mr R. C. L. Howitt. Mr E. G. Philp. Capt. R. G.
B. Roe and the late Dr W. A. Sledge. Other individuals who had conducted surveys of a particular
study area also provided data: Mr E. G. and Mrs L. B. Burt, DrJ. Hodgson, Dr W. Latimer. Dr F.
Rose. Mr B. Storer. Prof. A. J. Willis and Mrs P. A. Wolseley. Archive material and unpublished
data were contributed by Drs E. J. P. Marshall and P. M. Wade, as well as staff of the local
biological records centres at Bristol, Doncaster, Nottingham and Scunthorpe. Access to data at the
Biological Records Centre (Monk's Wood) was eased by D. M. Greene and C. D. Preston. The
figures were drawn by Claire Malkowski.

REFERENCES

Brrran, B. (1984). Management of ditches. The effect of cleaning ditches on the aquatic coenoses.
Verhandlungen des Internationalen Vereins fir Limnologie 22: 2022-2028.

Brrtman. B. (1987). Effects of weed control on species composition of aquatic plants and bank plants and
macrofauna in ditches. Hvdrobiological Bulletin 21: 171-179.

Boar. R. R.. Crook. C. E. & Moss. B. (1989). Regression of Phragmites australts reedswamps and recent
changes of water chemistry in the Norfolk Broadland. England. Aquatic Botany 35: 41-55.

Branrorn. R, (1978). A report on the botanical evaluation of the meadows and other nature conservation interests
in the Somerset Levels, 1977-8. Nature Conservancy Council, Taunton.

Driscorr, R. J. (1982). The dyke vegetation at Oby and Thurne: a comparison of late nineteenth century and
recent records. Transactions of the Norfolk & Norwich Naturalists” Society 26: 43-49.

Driscorr, R. J. (1983). Broadland dykes: the loss of an important wildlife habitat. Transactions of the Norfolk &
Norwich Nawuralists™ Society 26: 170-172.

Driscorr, R.J. (1984). Changes in land use in the Thurne catchment arca during the period 1931-32 to 1973.
Transactions of the Norfolk & Norwich Naturalists” Society 26: 282-290.

Driscort. R J. (1985). The effects of changes in land management on the dvke flora at Somerton and
Winterton. Transactions of the Norfolk & Norwich Naturalists” Sociery 27: 33-11.

ErLenBeRrG, H. (1988). Vegetation ecology of Central Europe. 4th ed. Cambridge.

Gigeons, E. J. (1975). The flora of Lincolnshire. Lincoln.

Gireer, K. E. & WHEELER. B. DL (1986). Past peat cutting and present vegetation pattern in an undrained fen in
the Nortolk Broadland. Journal of Ecology 74: 219-247.

Goonr, D. A. (1981). The threat to wildlife habitats. New Scientist 89: 219-223.

Green, R, DL (1968). Soils of Romney Marsh. Soil Survey of England & Wales, Harpenden.

GRrooTIANS, AL P.. Scuipper, P. C. & van pER WINDT, H. J. (1985). Influence of drainage on N-mineralisation
and vegetation response in wet meadows. 1. Calthion palustris stands. Acta Oecological Oecologia
Plantarum 6: 403-417.

Harr, P. C. (1980). Sussex plunt atlus. Brighton.

Hansury. F. I, & MarstarL, E. S. (1899). Flora of Kent. London.

Hasram, S. M. (1978). River planis: the macrophyte vegetation of watercourses. Cambridge.

Hini. AL R. (1976). The environmental cffects of agricultural land drainage. Jowrnal of Environmental
Management 4: 251-274.

Hore-Simpson. J. F.. Newton. S. E. & Rickerrs, M. J. (1963). Plant communities on Shapwick Hcath,
Somerset. Proceedings of the Bristol Nawuralists’ Society 30: 343,

Hore-Sivpson. 1. F. & Winnis. AL 1. (1955). Vegetation, in MacInngs, C. M. & WHiTrarDp, W.F. | eds. Bristo!
and its udjoining counties. pp. 91-109. Bristol.

Hope-Sivmpson, J. F. & WiLnis. A J. (1973). Chapter 6. Appendix to MacInneis, C. M. & WHITTARD, W.F. | eds.
Bristol and its adjoining counties. pp. 340-342. Bristol.

Howirr. R. C. L. Day books, files and maps. [Consulted at owner’s residence. |

Howirr. R. C. L. & Howrrr, B. M. (1963). A Flora of Nottinghamshire. Privately published.

Hurrennson, Jo N (1980). The record of peat wastage in the East Anglian Fenlands at Holme Post, 1848-1978
A.D. Journal of Ecology 68: 229-249.

LAariMer, W. (1980). A survey of the dvke flora of the Romney Marsh. Nature Conservancy Council, Taunton.

LErs. F. A. (1888). The flora of West Yorkshire. (Botanical Transactions of the Yorkshire Naturalists’ Union 2.)
London.

LimBerT, M. (1988). West Moor and its botanical records. Naturalist 113: 113-116.



20 J. 0. MOUNTFORD

MagrsHALL, E. J. P. (1981). The ecology of a land drainage channel. I. Oxygen balance. Water Research 15:
1075-1085.

Marsuarr, E. J.P. (1984). The ecology of a lund drainage channel. I1. Biology. chemistry and submerged weed
control. Water Research 18: 817-825.

Mason, C. F. (1981). Biology of freshwater pollution. London.

MeabEg, R. & Brackstock, T. H. (1988). The impact of drainage on the distribution of rich-fen communities in
two Anglesey basins. Wedands 8: 159-177.

MiNISTRY OF AGRICULIURE, Fistieries aND Foon (1968). A century of agricultural statistics. London.

Mirrcuenn, D. S. (1974). Aquatic vegetation and its use and control. Paris.

MonTaGUE, C. L., Za1k, A. V. & PErcivar, H. F. (1987). Ecological effects of coastal marsh impoundment: a
review. Environmental Management 11: 743-756.

Moore, J. A. (1986). Charophytes of Great Britain und Ireland. London.

Moss, C. E. (1907). Geographical distribution of vegetation in Somerset: Bath and Bridgwater district. Royal
Geographical Society, London.

MounrrorD, J. O. (1994). Problems in reconstructing floristic change: interpreting the sources for English
grazing marshes. Watsonia 20: 25-31.

Mountrorp, J. O., Laknant, K. H. & Kirkniam. Fo W (1993). Experimental assessment of the effects of
nitrogen addition under hav-cutting and aftermath grazing on the vegetation ol meadows on a Somerset
peat moor. Journal of Applied Ecology 30: 321-332.

MountrorD, J. O. & Sueail, J. (1982). The impact of land drainage on wildlife in the Romney Marsh: the
availabilitv of bascline data. 1. T.E. Project 718, C.S.T. Report No. 456. Nature Conservancy Council,
Huntingdon.

MounTtrorp. J. O. & Surair, J. (1985). Vegetation und changes in farming practice on the Idle/Misson Levels
(Nottinghamshire, Humberside and Sowth Yorkshire). 1.T.E. Project 718, C.S.T. Report No. 633, Nature
Conservancy Council, Huntingdon.

MoOUNTFORD, J. O. & SuralL, 1. (1989). The effects of agricultural land use change oun the flora of three grazing
marsh areas. Nature Conservancy Council, Peterborough.

Murray, R. P. (1896). The flora of Somerset. Taunton.

Nrewgorp. C. (1975). Herbicides in aquatic systems. Biological Conservation 7: 97-118.

Newsord, C.. HoNNOR, J. & Buckrev, K. (1989). Nature conservation and the management of drainage
channels. Nature Conservancy Council, Peterborough.

Parmer, M. (1986). The impact of a change from permanent pasture to cereal farming on the fora and
invertebrate fauna of watercourses in the Pevensey Levels. Proceedings of the Evropean Weed Research
Societvi Association of Applied Biologists 7th Symposiun on Aquatic Weeds, pp. 233-233.

Puiie, E. (1982). Atlus of the Kent flora. Maidstone.

RAINE, P. (1980). The flora of drainage ditches — an ecological study of the Somerset Levels. Unpublished M.Sc.
thesis. University College. London.

Rarcurre, Do AL (1984). Post-medieval and recent changes in British vegetation: the culmination of human
influence. New Phytologist 98: 73-100.

Ropwerr, 1. S..ed. (1991a). British plamt communities. Volume 1. Woodlunds and scrub. Cambridge.

RopwerL, . S.oed. (1991b). British plant communities. Volume 2. Mires and heaths. Cambridge.

Ropwell, J. S.. ed. (1992). Bruish plant communities. Volume 3. Grasslands and montane communities.
Cambnidge.

RopwerL. ). S..ed. British plant communitivs. @) Aquatic communities & b) Swamps and wall herb fens. MSS.

Rok. Capr. R. G, B. Notes. files and card index of Somerset records. [Consulted at owner’s residence. |

RoF, Caprr. R. G. B. (1981). The flora of Somerset. Taunton.

SanisgURry. E. J. (1927). The waning flora of England. South Euastern Natralist: 35-54.

SaxpwirH, N Y. Card indices, files and notes. [Held by Prof. AL J. Willis. Shefficld University

Scorter, C. N, G.. Wape, P. M.. MarstiarL, E. J. P. & Ebpwarns, R. W. (1977). The Monmouthshire Levels
drainage system: its ecology and relation to agriculture. Journal of Environmental Management 5: 75-86.

SEVERN-TRENT WATER AUTUHORITY (1974). River ldle. A report on the feasibility of pumping the river Idle at West
Stockwith. Nottingham.

Surair. J. (1982). Wild plants and the pereeption of land-use change in Britain: a historical perspective.
Biological Conservation 24: 129-146.

StraiL, J. & MounTtrorp, J. O. (1984). Changes in the perception and impact of agricultural land improvement:
the post-war trends in the Romney Marsh. Royval Agricultural Society JTournal 145: 43-56.

SuealL, J. & WeLis, T. C. E. (1980). The Marchioness of Huntly: the written record and the herbarium.
Biological Journal of the Linnean Society 13: 324-330.

SutaiL. J. & Wrres. T. C. EL (1983). The fenlands of Huntingdonshire., England: a case study in catastrophic
change. in Gore. A, J. P.,ed. Mires: swamp, bog, fen & moor. British regional studies. pp. 375-393.
Amsterdam.



CHANGE IN ENGLISH GRAZING MARSHES 21

SMart, P.J., WHEELER. B. D. & WiLLis, A. J. (1986). Plants and peat cuttings: historical ccology of a much
exploited peatland —~ Throne Waste, Yorkshire, UK. New Phytologist 104: 731-748.

SoiL SURVEY OF ENGLAND & WALES (1978). Soils of the Levels and Moors in Somerset and Avon. 1:100.000 map.
Southampton.

Sorr. SURVEY oF ENnGranD & Warks (1983). 1:250,000 Map of England and Wales: six sheets and legend.
Harpenden.

Stace, C. (1991). The New Flora of the British Isles. Cambridge.

Storer, B. Card indices. files and notes. [Consulted at owner’s residence. |

Storer, B. (1985). The natural history of the Somerset Levels, 2nd ¢d. Wimborne.

SwalLes. S. (1982). Environmental cffects of river channel works used in land drainage improvement. Journal of
Environmental Management 14: 103-126.

TuiBopEAU, F. R. & NickersoN, N H. (1985). Changes in a wetland plant association induced by impoundment
and draining. Biological Conservation 33: 269-279.

Wank, P. M. (1977). Dredging of drainage channels — its ecological effects. Ph.D. thesis. University of Wales
Institute of Science and Technology.

Wabne, P. M. (1978). The effect of mechanical excavators on the drainage channel habitat. Proceedings of the
European Weed Research Society Sth symposium on aquatic weeds, pp. 333-342. Amsterdam.

Wapk, P. M. & Epwarps, R W. (1980). The cffect of channel maintenance on the aquatic macrophytes of the
drainage channcls of the Monmouthshire levels, South Wales, 1840~1976. Aguatic Botany 8: 307-322.

WiHEELER, B. D. (1983). British fens: a review, in Moore. P. D ed. European mires. pp. 237-281. London.

Waire, J. W, (1886). Flora of the Bristol coalfield. Bristol.

Wirtr. J. W (1912). The flora of Bristol. Bristol.

WiLLiams, G. & Havr. M. (1987). The loss of coastal grazing marshes in South and East England, with special
reference to cast Essex. England. Biological Conservation 39: 243-253.

WiLLiams, M. (1970). The draining of the Somerset Levels. Cambridge.

Wirris, A.J. (1967). The vegetation of Catcott Heath, Somserset. Proceedings of the Bristol Naturalists' Sociery
31: 297.

WirLis, A. J. & Jerreries. Ro L. (1959). The plant ccology of the Gordano Valley. Proceedings of the Bristol
Naturalists” Society 29: 469-490.

WINGFIELD, M. & WaDpk, P. M. (1988). Hatficld Chase: the loss of drainage channcel habitat. Naturalist 113: 21—
24.

(Accepted January 1993)

APPENDIX I FLORISTIC HISTORY — SOURCES OF INFORMATION CONSULTED

OLD COUNTY FLORAS AND THE NINETEENTH CENTURY

I. Somerset Levels and Moors

SweTE, E. H. (1854). Flora Bristoliensis. London.

CrLark, T. (1856). Catalogue of the rarer plants of the Turt Moors of Somerset. Proceedings of the Somerset
Archaeological Society 7: 64-T1.

Wiite, J. W. (1886). Flora of the Bristol coalfield. Bristol.

Murray, R. P (1896). The flora of Somerset. Taunton.

WhiTE, J. W. (1912). The flora of Bristol. Bristol.

MaRrSHALL, E. S. (1913). A supplement to the Flora of Somerser. Taunton.

[Marshall’'s own annotated copy of the supplement (held by his great grandson, Dr E. J. P. Marshall) was

examined. ]

1. Romney and Walland Marshes

ArNoLD. F. W, (1887: Ist ed.; 1907: 2nd ed.). Flora of Sussex. London.
HansuUry. F. J. & Marsuart, E. S, (1899). Flora of Kent. London.
Woriey-Dop. A. H. (1937). The flora of Sussex. Hastings.

L. [dle valley and Misson Levels

DerriNG, C. (1738), Catalogus stirpium, &c. or a catalogue of plants natrally growing and commonly cultivated
in divers parts of England, more especially about Nottingham. Nottingham.

OrvovyNo, T. (1807). Flora Nouinghamiensis or a svstematic arrangement of the plants growing naturally in the
county of Nottingham with their Linnean and English nanies, generic and specific characters in Latin and
English, places of growih and time of flowering. Newark.

Howrrr, G. (1839). The Noutinghamshire flora. Nottingham.
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Lres. F. A. (1888). The flora of West Yorkshire. (Bownical Transactions of the Yorkshire Naturalisis Union 2.)
London.

WoODRUFFE-PEacock, E. A. (1909). A check-list of Lincolnshire plants. Lincoln.

Carr. J. W (1909-39). Manuscript “Flora of Nottinghamshire’. [Copy held at Wollaton Hall Museum.
Nottingham.|

MANUSCRIPTS AND INDICES, . [915-1960

I. Somerset Levels and Moors

1. J. W. White?: note-book (1918) entitled ‘Bruc Plants™ [held by Prof. A. J. Willis of Shefficld University}.
2. N. Y. Sandwith: Notes and files belonging to Sandwith [held by Prof. A. J. Willis]. Including: a. Complete
serics of *Bristol Rotany in 19— (Proceedings of the Bristol Naturalists’ Society). b. Card index for period 1912-
1965 including (all?) published records and data from other workers (e.g. I. M. Roper and H. S. Thompson): c.
Annotated copy of White (1912).

3. Cupt. R. G. B. Roe: Notes and tiles. including all the sources of records he could trace for the period between
the first Flora writers and his own survey, ¢.g.: a. Card index begun by W. D. Miller (1919-1933). continued by
Dr W. Watson (1933-1952). A. D. Hallam (1952—c. 1960} and Roe (c. 1960 onward): b. Transcriptions of data
from County Muscum, Taunton and other herbaria by Roe and Dr P. M. Wade.

II. Romney and Walland marshes

I. Dr F. Rose: manuscripts and field note-books including: a. Manuscript *Ecological Flora of Kent'. for period
from 1942 to Jate 1960s: b. Note-books (especially 1954-1960 when most work on the Romneyv Marsh was done).
2. Maidstone Museum (E. G. Philp): both pre-1970 records for Kent and herbarium specimens.

HI. ldle valley and Misson Levels

1. R.C. L. & B. M. Howitt: Note-books. files and maps covering Nottinghamshire: a. Day-books: record of
botanical excursions. 1951-1978: b. Division files (essentially @ manuscript Flora); ¢. 6-inch Ordnance Survey
maps annotated with locations of rarce species.

2. E. J. Gibbons: Files and day-books for Lincolnshire. from ¢. 1920 onward. [Similar to Howitt.]

ATLAS OF THF BRITISH FLORA AND CRITICAL SUPPLEMENT (1962 AND [968)

Covers all three study areas. The maps depict the known distribution of species in the middle part of the present
century with an indication of changes from carlier times. During the preparation of the Ardas more or less
complete vice-county lists were supplied for East Kent by Dr F. Rose and North Lincolushire by E. T Gibbons.
Other recorders who contributed records to the Adas were AL Do and O. M. Hallam, R, C. L. & B. M. Howitt.
Capt. and Mrs R, G. B. Roc and N. Y. Sandwith.

BIOLOGICAL RECORDS CENTRE

Data gathered during the B.S.B.1. Maps Scheme forimed the nucleus of the Biological Records Centre (B.R.C)
at Monks Wood. The original data have been supplemented with records (grid reference. locality, date.
recorder. vice-county). Printouts of B.R.C. data were scarched.

MODERN COUNTY FLORAS. AFTER THE ATLAS OF THE BRITISH FLORA

I. Somerset Levels and Moors

Rot, Capt. R, G. B. (1981). The flora of Somerser. Taunton.

[The card index that formed the basis of the Flore and annotated since publication. includes tetrad maps for the
period 1960-1980. Though not published, these data are very detailed and were transcribed fully.]

I1. Romney and Walland Marshes
Harr. P. C. (1980). Sussex planr atlas. Brighton.
PriLe, E. G. (1982). Adlas of the Kent flora. Maidstone.

1. Idle valley and Misson Levels

Howitr, R. C. L. & Howrrr, B. M. (1963). A Flora of Nowinghamshire. Privately published.
Gissons. E. 1. (1975). The flura of Lincolnshire. Lincoln.

Giggons. E. J. & Weston. 1. (1985). Supplement 1o the Flora of Lincolnshire. Lincoln.

THE NOTE-BOOKS AND FILES OF CONTEMPORARY BOTANISTS

. Somerset and Avon Levels

1. B. Storer: Data gathered during and after publication of The natural history of the Somerset Levels (1972): 2nd
ed., 1985: a. Card index for parts of National Grid squure $T/2.3: b, Detailed account of Catcott and Westhay
Heaths in note-books: c. Maps, annotated with new records.
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2. Prof. A.J. Willis: as well as data and indices inherited from earlier workers, his files include: a. Reprints of
*Bristol Botany™ since 1965; b. Scientific papers with data on Gordano, Shapwick and Catcott Heaths (Willis &
Jefferies 1959: Hope-Simpson er al. 1963 Willis 1967: Hope-Simpson & Willis 1955, 1973).

3. Dr P. M. Wade: specics lists made in 1975 in Somerset.

I. Romney and Walland marshes

Mrs L. B. Burt: day-books and summary of distribution of wetland plants in the arca.
Dr F. Rose: note-books with accurate locations.

E. G. Philp: Manuscript maps for Atlas.

123 DO ==

I11. Idl¢ valley and Misson Levels

1. Doncaster Museum (local B.R.C. for South Yorkshirc, etc.): Site files and species maps on a 1-km square
basis.

2. Nottingham Muscum (Wollaton Hall — local B.R.C.): Site files and individual species data.

3. Scunthorpe Museum (local B.R.C.): Site files. especially L.N.R.s. S.S.S.Ls. ¢te. Records made after (970
were noted.

4. Nature Conservancy Council (East Midlands office — Grantham): S.S.S.1. files.

5.Dr ). G. Hodgson (Unit of Comparative Plant Ecology. University of Shefficld): rare specics and site data on
detailed data base.

NATURE CONSERVANCY COUNCIL (I\'.C.(‘.) COMMISSIONED DITCH AND WETLAND STUDIES

1. Somerset Levels and Moors

SEcCOMBE. P. (1977). Report on the botanical evaluation of the Rhvne system. N.C.C. (Somerset Wetlands
Project {[S.W.P.])

|Areas of conservation interest only. |

BRraADFORD, R. (1978). A report on the botanical evaluation of the meadows and other nature conservation interests
in the Somerset Levels, 1977-8. N.C.C. (S.W.P.)

RAINE, P. (1980). The flora of drainage ditches — an ecological study of the Somerset Levels. Unpublished M. Sc.
thesis, University College. London.

[North, Southlake and both Salt Moors. |

WorseLey, P. A  PatMER, M. AL & WiLLiams. R. (1984). The aquatic flora of the Somerset Levels and Moors.
Huntingdon. N.C.C.

[ANS.S.S.1.s and P.S.S.S.1.5]

II. Romney and Walland Marshes

PriLLies, N. J. AL (1975). Dykes of Romney Marsh. Unpublished M.Sc. thesis. Wye College, University of
London.

Latimer. W, (1980). A survey of the dvke flora of the Romney Marsh, Taunton, N.C.C. [S.S8.5.1. onlv.]

[11. Idle valley and Misson Levels

Pace. S. E. (1980). River Idle Carrs: Botanical survey of Dykes. Huntingdon, N.C.C. (East Midlands Region).

[Arcas of conservation interest only.]

WINGHIELD. M. & Wapk, P. M. (1988). Hatficld Chase: the loss of drainage channel habitat. Naruralise 113: 21~
24,

[Overlaps with northern part of study area.|

APPENDIX 21 RUMEX MARITIMUS 1. — FLORISTIC HISTORY IN SOMERSET

Information given as provided in cach source.

I. Nineteenth and ecarly twentieth century records

1. White (1886)

In marshes. “Wedmore . . . June 1843, G. H. K. Thwaites™, herb. Stephens. ““Mouth of the Parrctt; Steart
Marsh. J. C. Collins. MSS™, New Botanist's Guide. Frequent on the peat moors still further south.

2. Murray (1896)

Rare and very local in marshes. District 3 at the mouth of the Parrett and at Steart Marsh. J. C. Collins. District &
.. . inabit of marshy ground SE of Tor Hill. Wells. several plants™. Miss Livett; plentiful in many parts of the
peat moor and abundant near Shapwick Station. Murray. District 9 (8?) at Wedmore, Thwaites: Knowle Bridge
near Wells. Miss Livett: near Portishead, S. Rootsey.

3. White (1912)

Typical of peat. Rare and local in marshes in the southern portion of arca. On the beach at Poruishead. ¢. 1852, ).
N. Duck. “Said to have been found at Portishead by S. Rootsey™. FI. Som. Several plants in 1884 in a marsh on
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Tor Hill, E. of Wells: and at Knowle Bridge, Wookey, Miss Livett. Wedmore, 1843, Thwaites in Herb. Stephens.
Salt-marshes near Highbridge, Sole, MS. Mouth of Parrctt and Steart, J. C. Collins, MSS, in New Botanist’s
Guide. Plentiful on the peat moors after any fresh cutting of peat.

4. Marshall (1914)

District 3: by the towing-path of the canal below Maunsel, 1908, Marshall. District 5: Langport, W. Watson.
District 8: salt-marshes near Highbridge (Sole, MS). Fi. Bristol (Wedmore locality is probably in this division).
5. White? (1918)

In marshes at Wedmore and on the moors.

I[. Mid-twenticth century records

1. Sandwith files, etc.

Bank of a rhine on the Kenn side of Nailsea Moor, 1941, C. 1. & N. Y. Sandwith, Bristol Botany in 1941.
Annotated copy of White (1912) confirms status on the peat-moors.

2. Roe files, card indices, ctc.

District 3: on the banks of the Parrett at Bridgwater, 1915, H. S. Thompson; between the bridge and the docks.
Bridgwater, H. S. Thompson in TTN; North Newton. Marshall, herb. Druce & Hanbury: by a pool on the edge
of West Sedgemoor below Burton Pynsent, 1918, W. Watson.

District 4: Thorney Moor, 1923 — rare H. Downes in Proceedings of the Somersetshire Archaeological and
Natural History Society [Proc. SANHS].

District 5: on banks of the Parret, Bridgwater. 1915, H. S. Thompson; small pool. close to Wills Works, right
bank of Parrett, H. S. Thompson in TTN; near Weston Zoyland, C. E. Salmon in LSR.

District 8: ncar Edington Junction, 1915.J. Bor.: in some quantity N. of Shapwick Station, 1926, Bristol Botuny
in 1926, by the sides of a rhine near the station, 5 July 1951, Proc. SANHS; Ashcott Moor, 27 July 1928 H. J.
Gibbons in LSR: specimens from Shapwick dated 1933, herb. I. E. Lousley and /. S. Thompson in LSR. [Roe
quotes W. Watson as suspecting that the plants at Tor Hill may have been R. palustris.]

District 9: specimen on the bank of a rhine on the Kenn side of Nailsea Moor, 1941, C. 1. & N. Y. Sandwith; at
Tickenham Moor, 1930, H. J. Gibbons in LSR.

3. Atlas of the British flora (1962)

Recorded before 1930 in ST/2.4, 3.3, 3.4, 4.2, 4.3, 4.4, 4.7, 5.4. No post-1930 records.

I11. Records since 1960

1. Roe files, card indices, etc.

District 8: on old peat cuttings. the Roughet — rapidly appeared in quantity in 1969 after ditches had been cut
across, J. K. Hibberd det. F. Rose [Roe noted there was very little at this site in 1970]; plentiful in some peat
cuttings in Catcott Burtle in 1970, H. W. Boon in Proc. SANHS  several in old peat cuttings, Shapwick Heath in
1980, R. S. Cropper in Brisiol Botany in 1980.

2. Roe tetrad maps (notation as Philp 1982) [100-km square ST]

2.3Y (1910s); 2.4Y (1950s); 3.2S (1910s), 3.2T?: 3.3D (1910s); 3.4D (1930s); 4.2G (1920s): 4.3P (1920s); 4.4A,
4.4B, 4.4F (all 1970s onward); 4.7F (1940s).

3. Roe (1981)

In marshes. Very rarc and only seen recently in old peat cuttings on the moors near Shapwick and Westhay
(District 8). Formerly more widespread on the levels in districts 3, 4, 5 and 9 also.

4. Mountford field work (1982-88)

Not recorded.



