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peaty layers (Green 1968). In recent years it has increased along those more important �r�o�a�d�~� that 
receive regular de-icing salt during the winter (Philp 1982). 

SPECIES DECREASING IN ABUNDANCE AND DISTRIBUTION 

1. Drainage: water-taMe change and plant communitr structure. Community composition may be in 
equilibrium with a particular water-regime, such that either drainage or flooding can change that 
composition (Thibodeau & Nickerson 1985). Wetland drainage may influence community structure 
not only through changes in water-table, but also through altered inputs of �d�i�s�~�o�l�v�e�d� nutrients 
(Meade & Blackstock 1988). Those species requiring high water tables and oligotrophic peat are the 
first to disappear, followed by those needing wet pasture, fen and open water (Sheail & Wells 1983). 

a. Decline due to drainage and felling of wet woodland. 21 species which prefer wet alder woodland 
with birch and willow declined in the �~�t�u�d�y� areas. Most are typical of waterlogged �~�o�i�l�s� that arc 
nitrogen-deficient or mesotrophic (Ellenberg 1988). Those present in the study areas are mainly 
planted and were not extensive: birch and osiers on peat in Somerset (Moss 1907) or pine on sand 
and gravel near the R. Idle. In recent years, woodland has been cleared and the water-table lowered 
for extraction of gravel. The Id\e/Misson woods on sand were vulnerable to drying out following the 
upgrading of the Stockwith pump, and though the total wooded area did not diminish from 1840 to 
1990, the older woods were felled and new plantations have not acquired a shade flora. There are no 
woods on the Romney Marsh, though woodland plants occur on overgrown drain banks. 

b. Decline due to drainage and peat cutting on acid bog. Peat-cutting for fuel or horticulture and 
reclamation for farming have greatly reduced the area of raised bog (Goode 1981; Limbert 1988), 
though new mire communities may develop on abandoned cuttings (Giller & Wheeler 1986; Smart 
et al. 1986). Wet heath and bog species grow in permanently wet, acid sites poor in nitrogen and 
many are typical of the oceanic fringe of Europe (Ellenberg 1988). 

Peat cutting is the single most important cause of species extinction in the study areas, particularly 
Somerset and the Idle valley. Of the 76 species typical of wet heath and bog to have declined, almost 
30 have become extinct. Thi, scale of extinction was also observed at Holme Fen in Huntingdon­
shire (Sheail & Wells 1980). All but one of the 33 wetland species to have become extinct at Holme 
Fen since 1800 also show a serious decline in one or more of the study areas. The turbary peats of the 
Brue valley in Somerset have been cut for many years and those species which require an actively 
growing raised bog surface have been exterminated (Hope-Simpson & Willis 1955). When the peat 
surface was lowered, calcifuge species were displaced as the bog became flooded by alkaline water 
from the adjacent limestone uplands. 

c. Decline due to drainage and cultivation/grazing of fen. Primevally, fens were �e�x�t�e�n�~�i�v�e� in all three 
areas, notably Somerset (Moss 1907; Williams 1970). Fens occur on peaty soils and are 
minerotrophic wetlands, dominated by tall grasses, sedges and rushes (Wheeler 1983). Fen species 
are typical of moist to permanently wet sites, on weakly acid or basic soils that are nitrogen-deficient 
(Ellenberg 1988). Fen peat shrinks and oxidises rapidly following drainage. The consequent 
lowering of the land surface puts pressure on the capacity of pumps to remove water and may 
necessitate the installation of more powerful pumps (Hutchinson 1980).60 plants of rich fen and tall 
wet meadow declined in one or more study area. In contrast to the many extinctions in acid bog, 
most fen species showed only a moderate decline, �~�u�r�v�i�v�i�n�g� in fragmented wetlands or on ditch 
banks in the grazing marsh (Moss 19(7). Early drainage and cultivation converted much fen into 
grassland. Typical tall fen species survived in wet hay meadow but were eradicated from pasture. 

Fen fragments survived in Somerset in 1990, especially on Altcar soils at the edge of the turbary 
moors or where cutting has removed acid peat. Fen meadows are more widespread. both on Altcar 
and Midelney soils. In the nineteenth century, fens survived in the Romney Marsh hy 'fleets' 
(creeks), near the south coast and, in a modified form, in the >700 ha of rough grazing. By 1980, 
some fleets had been eliminated or affected by farming; improvements to sea defences and drainage 
had altered coastal �\�V�e�t�l�a�n�d�~�,� and rough grazing had heen reduced to under 40() ha (M.A.F .F. 196X; 
Latimer 1980). Near the R. Idle, washlands, fens and fen meadows occurred widely in the nineteeth 
century. The land downstream of Misson was still " ... a sea of Glyceria maxima . .. " in 1955 
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(Howitt day book - 21 July). The fen meadows were drained in the 1950s. and the washes Cllnverted 
to arable in the I 97()s after the upgrading of the Stockwith pump (I Iowitt & Ilowitt 19f13: Scvern­
Trent Water Authority 1(74). By IYX(). mo,t of the area 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 reseeding or cOI1\'ersion to arable 
agriculturc. Traditional management of grazing marsh grassland involved either year-round shL'Cp­
grazing or a summer hay cut and aftermath grazing. followed hy waterlogging in winter. 
Agricultural improvement. with increased usc nffertiliser and pesticides. resulted in the conversion 
of pasture to arable or increased stocking rates which altered grassland composition. In most grazing 
marshes. much grassland was converted to arable in the twentieth century. For example. in 193(J. all 
Broadland marshes were under grass. but by IY1'I"(. 37'r of the area was tilled (Dri,coll 19.'15) \\hilst 
in Eaq Essex. coastal grazing marsh declincd by 1'12'; after 1931'1 (Williams & Ilall 191'17). 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 arc somewhat more acidic (Ellenberg IlJS1'I). 
Nitrogen mineralisation can incrcase )- J() fold in mcadows following lowering of the wakr-table. 
Thus drainage (with no other agricultural improvement) can abo reduce species richness (Grootjans 
et af. 191'15). 

In the study areas. mo-;( of the grassl,llld species which have declined arc tvpieal of moist 
meadows. though some arc associated with manured meadO\\'s. fairly dry calcareous or poor 
swards. Wd grassland species mav havc spread during the early phase of drainage when mires were 
reclaimed for grazing. hut with the expansion of arable land. they became restricted to farms 
practising traditional grazing. )5 species of wet grassland have declined in onc or more of the stud\' 
areas. 70':; showing only a slight decline. In Somerset, permanent grass is the main land use, hut 
much of this has been improved resulting in the loss of the old grassland t10ra (Bradford IlJ7?-1). 
Fertiliser use suppresses sedges. rushes and low-growing wetland fmbs (Mountford et (1/. IlJlJJ). In 
the Romney l\larsh, the prnpmtion of permanent grass fell from I'll '{ in 1939 to 3)", in 191'1f) 
(M.A.F.F. parish returns). In the R. Idle area. old grassland is less extensivc than in the other studv 
areas and much rarer than formerly, only surviving near Bawtry, locally elsewhere on the Idle 
wash lands and around the Misson Line Hank (Mountford & She:lil IlJX5). 

2. Open w(lter: grazing 1I1l1rs/z dilc/ze.1 (lnd pools. Mires naturally include areas of open water but 
when they are reclaimed. grazing marshes. ditches for drainage and ponds for watering stock arc 
created. This open water may be further modified as the needs of agriculture change. 

a. Decline due to the alkred management of ditches and puols. The ability of drainage ditches to act 
as refuges for wetland plants was affccted hy the methods used to manage them. After 11'I4(). the 
ditches and ponds uf grazing marshes umkrwent two changes. On the onc hand. with improvement 
of main channels. pump and under-lirain<lge, some tield ditches became redundant and were L'ithn 
filled in or allowed to silt up. losing their aquatic vegetation thf(lugh succession. In contrast, the 
remaining ditches were liable to more intenSe' management to en,urL' effective rel110val of exce", 
water. 

There arc rather few quantitative data on ditch removal. In Broadland. 33.5 r ; of dYkes were Im.t 
between IlJ73 and IlJ1'I1 when old grassland was ploughed for arable farming (Driseoll Il)S3. 19.'15). 
In similar circllmstances in the Pn'Cn,ey Levels. the loss of dyke habitat was 4W; (Palmer 1l)?-I6). 
From 19()1'I to 191'16 in Hattield Chase. the length of dItch managed by farmers decreased by 36'; 
(Wingtield & Wade I 9 ?-IX ). In Gwent. still mainlv pastoral. the loss of ditch kngth hetween I SS:: and 
[97." was only 1..('; (Wade 1l)77). 

Much of the Somerset Levels remained under grass after 11'1,,(0. with little under-drainage. 
Consequent:y. few ditches became redundant. overgrown or were eliminated. In contrast, there is 
ample evidence of ditch elimination in the Romney Marsh. particularly where gra,\land ha, 
changed to arable (Latimer 191'1(): Mountford & She ail 19X2). Field survey of the Idle valley in 19?-13 
indicated that 25'; of ditches had been destrllyed since 1950 (Mountford & Sheail 19.'15). 

Ditches or natural streams are often regraded during drainage schemes. to accommodate 
increased run-off of water. Aquatic and hankside vegetation are removed (\ lill IlJ7fl). If there is no 
further dredging, however, most specie, will return within tW() years (Haslam 197.'1). Channel 
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maintenance and weed control can have a profound effect on the vegetation of ditches (Mitchell 
1(74). Ditch maintenance methods changed after 1950. with mechanical and chemical techniques 
replacing manual ones (Newbold el al. 1(89). 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. 1(87) and the frequency and date of 
the last maintenance (Wade 1(78). 

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 Lemllelea, POlamogclOllelea and Phragllli­
lelea. hut also, locally, three other classes and three alliances (Ellenherg 1988)). 

A particular method of ditch maintenance (chemical we cd control) mav be partly responsible for 
the decline of 25 flowering plants and threc genera of stonewort (Chara. Nilella and Tolypel/a). 
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. 1(83), Wade & Edwards (I lJSO) thought it unlikelv that herbicide use had 
heen 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: I. 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; and5. oxidation of iron pyrites to colloidal iron hydroxide ("iron ochre ') in 
acid sulphate soils (Hill 1976; Marshall 1981. 1984; Swales 1(82). Increased nutrient loads lead to an 
increase in the biomass of some macrophytes. whilst others decline (Boar el al. 1(89). Overall. 
eutrophication reduces species diversity. alters the dominants. increases turbidity and the rate of 
sedimentatioll and causes anoxic conditions to develop (Mason 1(81). 

In all study areas species whose decline is associated with pollution include thosc typical l)f 

nitrogen-poor sites (N indicator value <4) (Ellenberg 1(88). In addition. in the Romney M,mh and 
Somerset. other submerged species havc declined. with wider nutrient tolerance but vulnerablc to 
the reduccd light levels following increased turbidity. This may explain the observed spread of 
Polamogelol1 pllsi//us L. in Broadland and the decline of P. perfoliallls L. (Driscoll 1982). 

c. Decline due to fencing or penning of water levels. Open wet soil occurs where water levels arc 
allowed to vary naturally in response to weather or where stock trample the margins. Convcrsion to 
arable or fencing halts bank poaching (Driscoll 19S4) and control of water level (penning in summer 
to maintain wet fences or pumping down) eliminate, wet mud or alters its seasonal occurrencc. The 
filling in of redundant farm ponds, once intensely grazcd and trampled. has further contributed tD 
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 (ElIenberg 1(88). 

3. Coaslal and olher habill/t.\". Grazing marshes arc usually coastal in Britain. created as a late stage 
in the impoundment and rcclamation of ,altmarsh. Certain species have declined in the stlllh areas 
but their reduced population has been caused bv factors other than. or additional to. drain<lge and 
watercourse managemcnt. 

a. Decline due to tide control and improved sea defences. Impoundment leads to decreased salinity 
and less exchange between marsh water and estuarine water. both in nutrients and biota (Montague 
ell/I. 1987; Wade & Edwards 1(80). In Gwent. main drains were much less saline than thc less 
frequently dredged minor channels (Wade 1(78) whilst in Broadland. saline ground-water seeped 
into ditches from the adjaccnt water-table after drainage (Driscoll 1<)85). 
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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 IIi .. W to 1l}9(). Such species once occurred not only where coastal vegetation gave way 
to grazing marsh but also further inland (Green 196N). 

b. Decline due to urbanisation and industrialisation. Human habitation and industry greatly 
expanded from IN40 to 1l}l}O, 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 he distinguished from the improvement of sea defences 
as the cause of their decline. Contemporary accounb record how housing and industry destroyed 
notable plant localities, both in the study areas (see Results) and elsewhere (Wade & Edwards 
1(80). 

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 
destroyed a site for Ruppia cirrhosa (Petagna) Grande (Hall 1(80). 

c. Decline due to terrestrial weed C()ntrol and collection. Some plants are identified by graziers as 
poisonous weeds in pasture and removed, e.g. Colchicum allfumllale. 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 grassland were noted in Gordano (Willis & Jefferie, 1951}). 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 w,e change modified or destroyed large areas of wetland in England. The 
resultant decline and local extinction of many wetland species was recognised by Salisbury (1l}27) 
who showed that the decrease of wetland species was both more pronounced and more 
comprehensi\'e than in any other major habitat. If data on species decline since 1l}30 are examined 
at a national scale, the most significant decrease is observed in wetland and grassland species 
(Ratcliffe 19S4). 

This study of three English grazing marshes not only confirms the broad trend, but demonstrates 
that between 20 and 3YYr, of declining wetland species have become locally extinct, even over as 
large an area as the Somerset Levels and Moors. The decline has been mo,t 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 [907; Mountford & Sheail[9S9). 
However, even in drainage channels, there is ample evidence of reduced populations and 
distribution, in which respect the study areas contra,t with the relative lack of long-term change in 
Gwent (Wade & Edwards 198()). 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. 
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APPENDIX 1: FLORISlIC HtSTORY - S()L'RCES OF INFORMATION CONSL'I.IED 

OLD COUNTY FLORAS AND TIlE NIIS:ETEENTH CENTURY 
I. Somerset Levels and Moors 
SWETE, E. H. (lR54). Flora IIristoliensi.\. London. 
CI.ARK. T. (IR56). Cataloglle Ill' the rarer plants of the 'fllrl I\loors of Somerset. Proceeding\' of Ihe SOll1e/set 

Archaeological Societr 7: 64-71. 
Wllln,.I. W. (lRS6). Flora of the Bristol coalfield Bristol. 
MURR \Y. R. P. (IRl)6) Tili'fior({ of SOlllt'rSN. launton. 
WHITE,J. W. (1912). Thl'fioraoIBristoi. Bristol. 
MARSHAI.I, E. S. (1914). ;\ wpplemcn//o the Flof'({ 0.1 SOll1enel. Taunton. 
[Marshall's own annotated copy of the supplement (held hy his great grandson, Dr E. J. P. Marshall) was 
examined.] 

n. Romney and Walland Marshes 
ARNOLD. F. W. (ISR7: 1st cd.: 19()7: 2nd cd.). Nom ofSII\sn. London. 
HANBl'RY. F. J. & MARSIIAI.I , E. S. (I H99). Flora of Kefl/. L,'ndon. 
WOLl (y-DOD, A. H. (1')37) Thefiof'({ ofS((ssex. Hastings. 

Ill. Idk valley and Misson Lcvcb 
DURI'-'(" C. (17-'H). Catalogus Hirpl((lIl, &c. or <I Ciiwlo.g((e 01 plafl!.\ flall/ral/v gmll'illg afld ((illlllwnlr c((ltini/",l 

ill di\'crs parts or Fflglafld, lIlore especiallv ,,/lO((t .\'o.lIiflghllf/l. Nottingham. 
ORDOYNO, T. (lR07). Flof'({ NOllinRhalllicflsis or 11 sr,tl'lI1,//I( arrallRelllclI/ o(th(' plilll!.\ gml\'iflg fla/Uf'I(l/v ill the 

coullIy oI NO/lingh({lll It'illt their '-illncall and English IUI/IIC\, gCflcric alld slweire cllilrilClers ill /.a/in alld 
English. places ofgn!l\,th and tillle o/fio!i·('riIlR. Ne\\ark. 

HOWIIT, G. (IKJ9). 1111' ,\'otlillglu/llI\hirl' fiof'l(. Nottingham. 
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L[Es. F. A. (liiHii). Theflora uf WCSI Yorkshire. (Bo/(/nica/ TmllSaClio!1.1 of the Yorkshire Nl/tura!i.'I.1 [inion 2.) 
London. 

WOODRUFFE-PrACOCK. E. A. (1')0')). A check-lil'l of Linco/ll.lhire pll/Ills. Lincoln. 
CARR • .I. W. (1')(1')-39). Manmcript 'Flora of Noltinghamshirc·. ICopy held at WollalOn Hall Museum. 

Nottingham.j 

MANCSCRIPTS A]\;D INDtCES. C. IlJ15-1lJ6() 
l. Somerset Lcveh and Moors 
I. .I. W. White'): notc-book ( 19 IN) entitled 'Brue Plants' Iheld hy Pro!. A. J. Willis of Sheffield lJ niversity]. 
2. N. ·Y. Sandwith: Notes and files he longing to Sandwith Iheld by ProI'. A. J. Willis]. Ineluding: a. Complete 
series of 'BrislU/ Bo/am' ill /1)-' (Proceedingl of the BrislO/ Naturalists' Sociely): h. Card index for pcri()d I '!j 2-
1905. including (aIl0) puhlished records and data from other workers (e .g. I. M. Roper and H. S. Thompson): c. 
Annotated cop\' of White (IYI2). 
T Capt. R. G. B. Roe: Notes and liles. including all the sources of records he could trace for the period between 
the first Flora writers and his own survev. e. g .. a. Card index begun bv W. D. Miller (I Y 19-1lJ33). continued bv 
Or W. Watson (1933-I,)S2). A. D. Haliam (1952-c. 1900) and Roe (~. 1960 onward): h. Transcriptions of dat:l 
from County Museum. Taunton and other herharia hy Roe and Or P. M. Wade. 

H. Romncv and Walland marshes 
I. Or F. Rose: manuscripts and field note-hooks including: a. I'vlanuscript 'Ecological Flora of Kent". for period 
fmm 19.+1 to late 19hOs: b. Note-books (especially IlJ~+--1960 when most work on the Romncv Marsh was done). 
2. Maidstone Museum (E. G. Philp): both pre-llJ70 records for Kent and herbarium specimens. 

IH. Idle valley and Misson Le\'Cls 
I. R. C. L. & H. M. lIowitt: Note-books. files and maps covering Nottinghamshire: a. Day-hooks: record of 
botanical excursions. IlJ~I-I,)7N: b. Division filt's (essentially a manuscript Flma): c. ()-inch Ordnance Survey 
m;lps annotated with location.s of rare species. 
2. E . .I. Gibbons: Files and day-book>. for Lincolnshire. from c. 1,)2() onward. [Similar to I1owitt.] 

ATLAS OF THE BRITISH FloOR·\ AND CRITICAl. SUPPLEMENT (t%2 A]\;D I'ihX) 

Covers all three study areas. The maps depict the known distribution of species in the middle P,lrt of thL' present 
century with an indication of chan[!L's from earlier times. During the preparation of the Ailas more or less 
compktc Yice-county lists were supplied for East Kent by Or F. Rose and North Lincolnshire hv E. .I. Gihbons. 
Other recorders who contributed records to thc AI/as were A. D. and O. M. Hallam. R. C. L. 8: B. M. Ilo"it!. 
Capt. and Mrs R. G. B. Roe and N. Y. Sanclwith. 

BIOLOCIC\L RlcCORllS CT,]\; IRE 

Data gathered during the B.S. B.I. Maps Scheme formed the nucleu, of the Biological Records Centre (H. R.C. ) 
at Monks Wood. The original data have been supplemented with records (grid reference. locality. date. 
recorder. vice-county). Printouts of B.R.l'. data were 'earThed. 

MODERN COI'NTY FLORAS. AI·TER THE ,\HAS OF THE FiRITlSH n.oRA 

I. Somerset Levels and Moors 
ROE. eAP1. R. G. B. (IY:-lI). Tile/fora ,,[Somalcl. Taunton. 
[The card index that fllTmL'd the basis of the Flora and annotated sincc publication. includes tetrad maps for the 
period I %(f-..I lJ:-lO. Thou[!h not published. these data arc very detailed and wcre transcribed fullv.j 

". Romne\' and Walland Marshcs 
H,\IL. P. C. (Il):-lll). Sussex plal/lalil/s. Brighton. 
PIIII!'. E. Cl. (llJS2). Alias of lhe Kel/lflora. MaidstonL'. 

1II. Idle vallev and Misson Leyel, 
lIowrn. R. C. L. 8: HowtrI. B. M. (1963). A Flora of NOllillghalllshirc. Privately published. 
GIBBONS. E. J. ( IlJ7~). TircflurII or Lill( u/III/rire. Lincoln. 
GIllHONS. E. J. 8: WI-SI OJ<;. I. ( Il)SS). SlIpplclIlelll (() l/re Flura uf LillcolllShire. Lincoln. 

THE NOTf.-HOOKS AND FILES 01· CONTEMPORARY BOL\I'\ISTS 

I. Somerset and Avon Levcls 
I. B. Storcr: Data gathered during and after publication of The Illllural irislOrv oflhe Somersel L('!'e!s ( IlJT2): 2nd 
cd .. 1'):-l5: a. Card index for parts of National Grid square ST!3.3: b. Detailed account of Catcott and We,thav 
Heaths in notc-hooks; c. I'\!Ltps. annotatcd with I1CW rccords. 
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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 
'Sris[ol Sownv' since 1%5; h. Scientific papers with data on Gordano, Shapwick and Catcoll Heaths (Willis & 
Jeffcries 1959; Hope-Simpson e[ al. 1%3; Willis 1967; Hope-Simpson & Willis 1'J55. 1973). 
3. Dr P. M. Wade: species lists made in 1975 in Somerset. 

I!. Romney and Walland maI'shes 
1. Mrs L. B. Burt: day-books and summary of distrihution of wetland plants in the area. 
2. Dr F. Rose: notc-books with accurate locations. 
3. E. G. Philp: Manuscript maps for A[lal. 

Ill. Idle valley and Misson Level> 
1. Doncaster Museum (local B.R.C. for South Yorkshire, etc.): Site files and species maps nn a I-km square 
hasis. 
2. Nottingham Muscum (Wollat(ln Hall - local B.R.C.): Site files and individual species data. 
3. Scunthorpe Museum (local n.R.c.): Site files. especially L.N.R.s. S.S.S.!.s. de. Records made after 1'J70 
were noted. 
4. Nature Conservancv Council (East Midlands office - Grantham): S.S.S.1. files. 
5. Dr J. G. Hodgson (Unit of Comparative Plant Ecology. University of Sheffield): rare specie, and site data on 
detailed data h,tse. 

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

I. SomL'fset Levels and Moors 
SECCOMBE. P. (1977). Reporl Oil [he hmallical evalua[ioll of [he Rhl'lle sys[em. N.C.C. (Somerset Wetlands 

Project [S.W.P.]) 
[Areas of com,ervation interest only.] 
BRADFORD. R. (1971-:). A repor[ Oil [he hOlanical el'allla[ioll of [he meadows and o[her Iw[ure cOlLlervatioll if/teres[s 

ill rhe Somaser Levels, 1977-8. N.C.C. (S.W.P.) 
RAINE, P. (19HO). The/lo/'({ of dmillage di[c//C.I - all ecological stlldy o/'the Somerse[ Levels. Unpublished M . Se. 

thesis. Univcrsity Colk~c. London. 
[North. Southlake al;d both -Salt Moors.J 
WOJ.SELEY, P. A .. PAJ.~IER. M. A. & WIJ.LL\MS. R. (191-14). lIle aqllatic/lora of [he ,\'omeYS'e[ Levels alld Moors. 

I-Iuntingdon. N.C.C. 
[All S.SSI~s and P.S.S.S.I.s.] 

11. Romney and Walland Marshes 
PIIII.LlI'S. N . .I. A. (1975). Dv"es of ROrrl 11 c.\' Marsh. Unpublished M.Sc. thesis. Wye College, University of 

London. 
LHIMER. W. (I 9KO). A Si/rI'cr ()f [he {h'kc flora Of [he ROII/ller Marsh. Taunton, N.C.C. [S.S.S. I. onlv.] 

Ill. Idle valley and Misson Levels 
PACE. S. E. (191-10). River Idle (arrs: So[allical sllrvey of f)ykes. Huntingdon, N.C.C. (East Midlands Region). 
[Arc a, "I' conservatillll interest on Iv .] 
WINCiFJIUJ. M. & W .. \I)(. p. r--1. (I '!HK). I Iatfield Cha;,e: the loss of drainage channel habitat. ,\'alllrali.I'II13: 21-

24. 
[Overlaps with northern part of study area.J 

APPENDIX .:': RUMEX M·\RlTIMUS L. - FLORIS'IIC HISTORY IN SOMERSET 

Information given as provided in each source. 
I. Nineteenth and earlv twentieth century r('cords 
I. White (IKHh) 
In marshes. "Wedmore . June 11-143. G. 1-1. K. Thwaites'·. herb, Stephens, "Mouth of the Panett; Steart 
Marsh. J. C. Collins. MSS". IVew Rotallis['s GlIide. Frequent on the peat moors still further south. 
2. Murray (11-:'J6) 
Rare and \'C'rv local in marshes. District -' at the mouth of the Panett and at Steart Marsh. J. C. Collins. District K 

. in a bit of marshv ground SE of Tor Hill. Wells. several planb". Miss Livctt; pkntiful in many parts of the 
peat 1I100r and abundant near Shapwick Station. Mw ray. District'} (K") at Wedmore. Thwaitcs; Knowlc Bridge 
near Wells. Miss Livctt; near Portishead. S. Rootsey. 
3. White (1912) 
Tvpical of peat. Rare and local in m;trshes in the southern portion of area. On the beach at Portishead. c. I K52. J. 
N. Duck. "Said to have heen round at Portishcad hy S. Rootsey". n. Som. Several plants in IKH4 in a marsh on 
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Tor Hill, E. of Wells: and at Knowle Bridge, Wookev, Miss Livett. Wedmore, 1843, Thwaites in Herb. Stephens. 
Salt-marshes near Highhridge, Sole, MS. Mouth of Parrett 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: hy the towing-path of the canal helow Maunsel, 19f18, Marshall. District 5: Langport, W. Watson. 
District 8: salt-marshes near Highhridgc (Sole, MS). F/. Bristol (Wedmore locality is prohably in this division). 
5. White') (1918) 
In marshes at Wedmore and on the moors. 

II. Mid-twentieth century records 
I. Sandwith files, etc. 
Bank of a rhinc on the Kenn side of Nailsea Moor, 1941, C. I. & N. Y. Sandwith, Bristol Botany in 1941. 
Annotated copy of White (1912) confirms statm on the peat-moors. 
2. Roe liles, card indices, etc. 
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. Marshal!, herb. Druce & Hanbury: by a pool on the edge 
of West Sedge moor below Burton Pynsent. 1918, W. Watson. 
District 4: Thorncy Moor, 1'i23 - rare H. Downcs in Proceedings of the Somersetshire Archaeological alld 
Natural History Societl' [Proc. SANHSj. 
District 5: on banks of the Parret. Bridgwater. 1915. H. S. Thompson; small pool. close to Wills Works, right 
bank of Parrett, H. S. TilOlI1PSOIl in TTN; near Weston Zoyland, C. E. Sa/moll in LSR. 
District 8: near Edington Junction, 1915.1. Bot.: in some quantity N. of Shapwick Station, 192h. Bristol Bot(//n' 
in 1926: by the sides of a rhinc near the station, 5 July 1951. Proc. SANHS: Ashwtt Moor. 27 July 1'i28. H. 1. 
Gibbolls in LSR: specimens from Shapwick dated 1933, herb. J. E. Lousley and H. S. Thompsoll in LSR. [Roe 
quotes W. Watson as suspecting that the plants at Tor Hill may have been R. pa/lIstris.j 
District 9: specimen on the bank of a rhine on the Kenn side of Nailsea Moor. 1941, C. I. & N. Y. Sandwith: at 
Tiekenham Moor, 1930. H. 1. Gibhons in LSR. 
3. At/as 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. 

Ill. Records since 19hO 
I. Roe files, card indices, etc. 
District 8: on old peat cllttings. the Roughet - rapidly appeared in quantity in 1969 after ditches had been cut 
aCHw,.1. K. Hihherd del. F. Rose [Roe noted thnc was very little at this sitl.' in 1'I70j: plentiful in some peat 
cuttings in Catcott Burtle in 1970. H. W. Boon in Proc. SA NHS: several in old peat cllttings. Shapwick Heath in 
1980, R. S. Cropper in Brisw/ Botany in 1980. 
2. Roe tetrad maps (notation as Philp 19R2) [lOO-km square STj 
2.3Y (19IDs); 2.4Y (1'I50s); 3.2S (19IOs). 3.2T'1: 3.3D (19IOs); 3.4D (l930s); 4.2G (1920s): 4.3P (1920s); 4.4A, 
4.4B. 4.4F (all 1970s onward): 4.7F (I'I40s). 
3. Roe (1981) 
In marshes. Very rare 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. 


