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Table 12. Possible indicator species for assessing dehydration in East Anglian valley fens 

E&: Ellenberg ’moisture value’ 
Ind: - species associated with fluctuating water conditions (Ellenberg) 

species found in sites that are periodically inundated (Ellenberg) 

Water table values are expressed as cm relative to the soil surface, 

Entries in bold type refer t o  relatively common species (In East Anglian valley fens) 

Species suggestive of hiqh water-table conditions in fens 

NVC Name E@ Ind Wtab EE Wtab UK Fert %man 

132 
179 
213 
215 
229 
240 
371 
392 
410 
425 
433 
435 
447 
509 
665 
755 
762 
786 
810 
811 
846 
870 
937 
989 
1254 
1294 
1496 
1558 
1691 
1700 
1701 
1704 
1745 
1873 
2122 
2154 
2157 

Beru erec 
calt palu 
Care dian 
Care dioi 
Care lepi 
Care pani 
Dact trau 
DKOS angl 
ELeo quin 
Epil palu 
Equi fluv 
Esui Palu 
Erio lati 
Gali p d u  
kmn lino 
Hent aqua 
Heny trif 
Hyos laxa 
Oena fist 
Oena lach 
Pedi palu 
Ping vulg 
Pota p o l y  
Mu fllll 
!his palu 
Vero becc 
Crat corn 
Drep rev0 
Plag affi 
Rhiz pseu 
Rhiz punc 
Plag elat 
Phi1 calc 
Spha subn 
Pell endi 
Ricc mult 
Ricc cham 

3.3 
-6.09 
-3.33 
-4.85 
-3.5 
-5.6 
-3.8 
-0,67 
-2.67 
-6.67 
-4.1 
-3.95 
-4.35 
-2.64 
0.1 

-6.67 
-3.4 
-2.4 
-6.8 
-4.24 
-5.94 
-4.2 
-2.1 
-5.2 
-3*4 
-1.2 
-2.29 
-7 I 65 
-5.1 
*5 
-5.4 
-2.65 
~6.3 
-0.2 
-8.2 
*0.3 

-7. aa 

2.2 18.41 
-4.47 16.69 
4,34 9.04 
-0.86 6.09 
-2.27 7.6 
-3.63 19.85 
-1.03 7.9 
1.93 6.79 
-1.51 6.5 
-1.91 9.52 
-2.27 15.58 
-3.67 12.24 
-3.52 6.02 

0.45 19.39 

-0.17 9.59 
-3.57 23.67 
-2.4 13.16 
-7.39 5,66 
-0.76 9.15 
-2,83 6.84 
1.81 6.92 
0.68 9.5 

-3.13 23.67 
-2.22 11.56 
-1.86 7.81 
-3.78 8.89 
-1.16 13.95 
-0.49 6 
-4 5.05 
-1.05 7.27 
-1.6 8.96 
-3.17 12.49 
-2.14 10.74 
-0.02 7.2 

-2.18 15.53 

-4.84 12.8 

-2.43 6.84 

0 
33.3 
100 
50 
50 
0 
50 
25 
33.3 
100 
63.6 
42.9 
100 
55.6 
50 
51.2 
42.9 
100 
0 
50 
41.7 
77.8 
66.7 
71.4 
50 
100 
50 
50 
50 
100 
100 
100 
50 
37*5 
50 
100 
50 



Species frequently associated with low-water conditions in fens 

169 Cala cane 9 * -18.9 -18.9 11,63 75 
421 Epil hirs 8 - -5.54 -13.14 19.96 0 
483 Pili ulla 8 -11.4 -8.54 15.3 50 
709 Luzu mult 6 Y -19.09 -8.53 11.42 66.7 
776 Holi caer 7 f -10.98 -2.49 9.27 41.9 
946 Pote erec X -17.12 -5.38 9.45 56.7 
1205 Sum prat 7 .U -15.02 -4.69 9.12 61.5 

- 



APPENDIX A 
ACQUISITION OF INFORMATION ON THE PAST AND PRESENT 
CONDITION OF EAST ANGLIAN VALLEY E N S  AND OF THEIR 

FLORISTIC AND VEGETATIONAL RESOURCE 

SOURCES OF INFORMATION 

Thc major sources of information used in this study are identified. Some of the limitations of cach of 
them are discussed below. 

Floras and Plant lists 

The major floras and plant lists for each of the vice-counties has been consulted. Thcse 
includc (arranged by date) : 

SUFFOLK (V/C 25/26) 

Turner, D & Dillwyn, L.W. (1805). The Botanist's Guide through England and Wales. Vol 

Suckling, R A  (1846). The History & Antiquities of the County of Suffolk, Vol 1 Part I .  J. 

Hcndow, J.S. & Skcpper, E. (1860). Flora of Suffolk, Simpkin & Marshal, London. 
Hind, W.M. (1889). The Flora of Suffolk. Gurney & Jackson, London. 
Bloomfield, E.N. (1911). Botany. In: The Victoria History of the Counties a/ England & 

Wales. A History of Suffolk. Vol 1. (ed. by W Page), pp. 47-84. University of 
London, London. 

Mayfidd, A. (1935). The hepatics, mosses and lichens of Suffolk. lpwich & District Natural 
History Society, I, 89-140. 

Trist, P.J.O. (1979). An Ecological Flora of Breckland. EP Publishing, Wakefield. 
Simpson, F.W. (1982). Sirnpson's Flora of Suffolk. Suffolk Naturalists' Society, Ipswich. 

ZI. Phillips & Fardon, London 

Vealc, London 

Nowam (V/C 27/28) 

Linnaeus, 6. (1775). Elements of Botany, Cadell, London. [ A  translations of the Philosophia 
Botanica and other Treatises of the Celebrated Linnaeus to which is added an 

appendix, wherein are described some plants lately found in Norfolk and Suffolk, by 
Hugh Rose, Apothecary] 

Turner, D & Dillwyn, L.W. (1805). The Botanist's Guide through England and Wales. Vol 
I I .  P W p s  & Fardon, London 

Paget, C.J. & Paget, J. (1834). Sketch 0)' the Natural History of Yarmouth artd its 
Neighbourhood. Longman, R a s ,  London 

Mundford, G. (1841). A list of Flowering Plants found growing wild in West Norfolk. [Annals 
& Magazine of Natural History]. 

Trimmer, K.  (1866). Flora of Norfolk. 



Trimmer, K. (1 885) I Supplement. 
Galpin, F.W. (18x8). The Flowering Plants and Birds of Hurlesron in Norfolk. Bartlett, 

London. 
Geldart, H.D. (edj(l901). Botany. In: The Victoria History of the Counties of Evrgland. 

Norfolk. Vol 1 .  (d by H.A. Doubleday), Constablc, London. 
Nicholson, W.A. (1914). Flora of Norfolk. 
Pctch, C.P. & Swam, E.L. (1962). West Norfolk Plnnls Today. BSBI. 
Petch, C.P. & Swann, E.L. (1968). Flora of Norfolk, Jarrold, Norwich. 
Petch, C.P. & Swann, EL. (1975). Supplement to the Flora of Norfolk. Crowe, Norwich. 
Trist, P.J.O. (1 979). An Ecological Flora of Breckland. EP Publishing, Wakefield. 
Swann, E.L. (1982). Norfolk bryophytes today. Journal of Bryology, 12,77-112. 

CAMBRIDGE (v/c 29) 

Ewer, A,H. & Prime, C.T. (transl. 1975) Ray's Flora uf Cambridgeshire (1660). Wheldon & 

Turner, D & Dillwyn, L.W. (1805). The Botanist's Guide through England and Wales. Vol I 

Babington, G.C. (1860). Flora of Cambridgeshire. van Voorst, London. 
Marshal, W. (1878). Chapter 10 Botany of the Fenland. In: Miller, S.H. & Skertchley, ShJ. ,  

The Fenland Past & Present. Lonpans, London. 
Godwin, H. (1938). Botany. in: Victoria History a1 the Counties of England. A History of the 

County of Cambridge and the Isles of Ely. Vol 1. (ed. by L.F. Sakmm) pp. 35-76, 
Oxford University Press, Oxford. 

Wesley, JC-Litchia. 

(pp 41 -71). Phillips & Fardon, London 

Evans, A.H,. (1939). A Flara of Cambridgeshire. Gurney & Jackson, hndon.  
Proctor, M.C.F. (1956). A bryophyte flora of Cambridgeshire. Transactions of the British 

Perring, F.H., Sell, P.D., Walters, S.M. & Whitehouse, H,LX, (1964). A Flora of 

Walters, S.M. (1965). Natural History. In: The Cambridge Region 1965 (ed bt J A  Steers), 

Crompton, G. & Whitehouse, H.L.R. (1983). A CheckZisf of the Flow 01 Cambridgeshire. 

Bryolagical Society, 3, 1-49. 

Cambridgeshire. Cambridge University Press, Cambridge, 

pp. 51-67. 

University Printing Scrvices, Cambridge. 

Although Flora records are sometimes invaluable, their use is often limited, mainly betause (a) it is 
not always clcar to exactly which site they refer; and (b) the datc and status of the rccord is not 
always cvident. in  consequence, Flora records are used only in the absence of other, more 
satisfactory information. in sites where species remain cxtant, their past listing in Floras is not of 
great importance to this study, and in these cases, or where the data from the Floras are subsumed by 
more recent information, the information from the Floras may not be presented, 



Other published records of species 

Plant records published in the following journals have been examined: 

Journal of Botany 
Nature in Cambridgeshire. 
Proceedings of the Botanical Society of the British Isles 
Proceedings of the Suffolk Naturalists’ Society 
Reports of the Botanical Society and Exchange Club 
Transactions of the British Bryological Society 
Transuctions of the Norfolk & Norwich Naturalists’ Society 
Watsonia 

Published accuunts of sites 

Pubiishcd accounts of East Anglian fen sites have been examined in: 
Journal of Ecology 
Transactions of the Norfolk & Norwich Naturalists’ Society 
Proceedings of the Suffolk Naturalists’ Society 
Nature in Cambridgeshire. 
Proceedings of the Linnaean Society 

Site information is also available in various other publications, such as: 
Manning, M. (ed) (1988). Commons in Norfolk. Norfolk Research Committee, Norfolk. 

Details are given for individual sites. 

Whcre available, the information provided by these, sources is often of exceptional value. 
Unfortunately, rather few sitcs are thus encompassed. 

Accounts of sites in reports and theses 

A range of sitc informatian is available in ’semi-published’ form, as reports and theses. Sources that 
refer to several sites include: 

Ph.D. zheses. 

Haslam, S.M. (1960). The Vegetation of the Breck Fen Margin. Ph.D. thesis, University of 

Bellarny, DJ. (1967). Ecological Studies on some European Mires. Ph.D. thesis, University of 
Cambridge. 

London. 



Wheeler, B.D. (1 975). Phytosociological Studies on Rich-fen Systems in England & Wales. 
Ph.D. thesis, University of Durham. 

Reports 

England Field Unit (1982). Norfolk and Suffolk Commons: Botanical Survey of Selected 
Sites. Project No 16, July 1982. Naturc Conservancy Council, Petcrbarough. 

Wheeler, B.D. & Shaw, S.C. (1987). Comparative Survey of Habitat Conditions and 
Management Characteristics of Herbaceous Rich-fen Vegetation Types. Contract 
Survey No. 6, Nature Conservancy Counc& Peterborough. 

Fojt, W. (1990). Comparative Survey of Selected Norfolk Valley Head Fens. Contract Survey 
No. 87, Nature Conservancy Council, Peterborough. 

Roberts, N. & Smyth, W. (1990). Norfolk Grassland Survey 1987-7988. Nature Conservancy 
Council, East Anglia Region. 

Shaw, S.G. & Wheeler, B.D. (I990). Comparative Survey of Habitat Conditions and 
Management Characteristics of Herbaceous Poor-fen Vegetation Types, Contract 
Survey No. 129, Nature Conservancy Council, Peterborough. 

Shaw, S.C. & Wheeler, B.D. (1991). A Review of The Habitat Conditions and Management 
Characteristics of Herbaceous Fen Vegetation Types in Lnwland Britain. Report to 
Nature Conservancy Council, Peterborough. 

Rcports relating to individual sites are not itemised here. (See individual site accounts). 

Unpublished information 

Unpublished notes, s p i e s  lists, surveys, management plans etc. have been examined at the 
following sources: 

English Nature [Bury St Edmunds, Norwich, Peterborough offices]: 
Scientific files 
SSSI renotification files 
Archive files 

Norfolk Naturalists’ Trust [Norwich office] 
Site files 

Cambridge & Isle of Ely Naturalists’ Trust [Fulbourn office] 
Site files 

Suffolk Wildlife Trust [Saxmmdham office] 
Site files 

Castle Museum [Norwich] 
Site files 
Herbarium (selected species only) 



In general, the grtxitcst amount of site information available was in site files of thc English 
Nature offices, wherc reports, notes and letter from various individuals, not necessarily EN staff, 
were held. 

Unpublished notes, lists etc. provide a valuable, if sometimes exasperating, sourcc of 
information. Much of thc information they contain is unobtainable elsewhere, but the quality is 
variable: many site lists are incomplete, either because they were not intended to be comprehensive, 
or bccause of taxonomic difficulties; textual information has sometimes become divorced from maps 
to which it ostensibly refers; and a fcw documcnts arc undated (it is sometimes possible to guess an 
approximate date) 

Field records 

The following field notebooks and records have been examined: 

F. Rose (1945 - 1991) 
B.D. Wheeler (1972-1991) (mainly Norfolk and Cambridge) 

(Norfolk and Suffolk) 

Comments on field sites have been made by: 

P.W. Lambley 

Historical maps 

The following sources have been examined: 

Faden, W. (1797). A New Topographical M a p  of the County of Norfalk. (Surveyed 1790-94 
by T. Donald and T. Milne). 1" to 1 mile. 

Faden, W. (1783). The County of Suffdk, (Surveyed by J. Hodslrinson). I" to 1 mile. 

1st edition Ordnance Surveys (6" to 1 mile; 25" to 1 mile), Surveyed 1880s-1890s. 

The Faden maps arc astonishingly useful documents for showing the state of the landscape at 
around the time of Inclosure, as they are (for the time) both surprismgly detailed and accurate. Their 
main value here i s  ~JI showing whether the sites are marked as "marsh", "rough pasture"l or as 

"normal", i.e., cultivated, land, and for helping to locate some "lost" fen sites. The 1st edition OS 6" 
and 25" surveys havc been used in much the Same way, but are relevant to the late nineteenth 
century. (The earlier 1st edition 1" series (1830~40s) is generally of little value as they tend not to 
distinguish the fen sites. 

J The Faden Suffolk map does not clearly discriminate between marsh and other forms of uncultivated land. 



Inclosure and Tithe documents. 

For each county thc following published documents were consulted: 

Reports of the Commissioners appointed in Pursuance of Acts of Parliament to Inquire 

The Chrrrities in the County of Norfolk (Vcrl23)(3815-1839) 
The Charities in the County of Cambridge (1839) 
The Charities in the County of Suffolk (1839). 

Concerning Charities and Education of the Poor in England and Wales. 

These reports wcre essentially made to ascertain, restrospectively, how effectively provision was 
being made for the Poor, consequent upon land inclosurc. In particular, they are concerned with 
provision of fuel, and make frequent references to the ’Poars Allotments’ and ’Fuel Allotments’, that 
were established at Inclosure, and comment on their state, This is prticulady useful as many of the 
Poors Allotments were fens (and include many of the remaining fen sites) and provide details for 
such activities as turf extraction. Unfortunately, coverage is variablo. Entries for some parishes, 
particularly for the towns, to do not record anything concerning the ’Poor’s land’, even though the 
parish is known to have had such areas. [I have yet to establish the full reason for this, though in some 
cases it is because some areas of ’Poor’s land’ were designated after 18391 

No attempt has been made to examine Inclosure and Tithe documents for individual parishes. 
This is becausc it would have been a very time consuming exercise to do this, for rather limited 
return. [In the premnt context its main value would be to help locate the sites of some disappeared 
fens.] 

A quite comprehensive survey of the Norfolk “Cornmans”, which provides useful details 
relating both to their use and biological interest has been provided by: 

Clarke, W.G. (1910). The Commws of Norfolk. Tramactions of the Norfdk Cpr Norwich 
Naturalists Society, 9, 52-70. 

Clarke, W.G. (1918). The natural history of Norfolk Commons, Transactions of the Norfolk 
& Nomich Naturalists Society, 10,294-318. 

LIMITATIONS TO AVAILABLE DATA 

In most cases, s p i e s  records and surveys of East Angltan fens have not been made with a 
view to providing comprehensive data that could be U& as a basis far assessing subsequent 
vegetation change. Many rmords were made casually, often as part of an amateur interest in plants. 
The problems that such data present are discussed below. The comments made are not intended as 
criticisms of tbc workers concerned. 
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Accuracy and scope of plont records 

Many of the records have been madc by individuals who werc not specialists in the taxonomy 
of wetland plants. In consequence there has been a frequent tendency to ignore unfamiliar taxonomic 
groups, especially in casual notes made on site visits. Unfortunately, the groups that havc been 
ignored most frequently - sedges and bryophytes - are of particular rclevance to assessing vegetation 
changc in wetland ecosystems. However, failure to record groups is preferablc to inaccurate records. 

Misidentifications arc: often difficult to recognise, though therc arc exceptions (e.g. a record 
for Carex microglmhin at Holt Lowes (in what is othenvisc an apparently credible list2)). Rccords 
confirmed by expcrts (such as certified Flora records, or site species lists by workers such as F Rose) 
are likely to be correct, though even "experts" can makc mistakes, not least because individuals who 
correctly identify species are well capable of inadvertently recording the incorrect name. And it is 
salutary to note a confession concerning a fidd survey of bryophytes that "the most serious omissions 
fall in the Sphagna, where the lack of anybody really competent was most evident .. It is difficult 
therefore to see whether the lack of Sphagnum represents a deterioration in habitat, or a lack of 
expertise3" - and this referring not to a meeting of a local naturalist's group but to a field meeting of 
the British Bryological Society! Records by less experienced workers have to be treatcd with some 
caution. Apart from bryophytes and the genus Carex, prticular confusion tends to surraund 
Dactylorhiza sp. and the separation of Juncus acutifloruslarticulatus/subnodulwus and Pedicularis 
pulustris/sylvatica. 

Location of plant records 

Site specificity of records 

Records made at named sites, and particularly specific surveys, obviously relate to the sites 
concerned, although many of the morc casual records may also include a variable extent of hinterland. 
Likewise with records in Floras and other regional lists: even for those records that do rcfcr 
specifically to fen sites, i t  is often not dear if they refer to plants on the fen site or somewhere in its 
vicinity. Moreover many Flora records, particularly in the older Floras, refer just to a parish and it is 
not known (though can sometimes be guessed) exactly to which fen site they refer. The more recent 
trend, just to give 2km2 "tetrad" records, is, of course, even less Site specific. In consequence, little use 
has bean made of Flora records in this study unless (a) they give site specific references, or (b) there 
are no other sources of information. 

Even where records do refer to specific sites, there are occasional problems of synonymy 
which call for attention. Thus, with refcrence to some sites in Norfolk: 'Caldecot Fen' is also 
'Oxborough Fuel Allotmcat'; 'Swangcy Fen' is also 'Attleborough Poor's Fen'. Records referring to 
'Wolferton Fcn' are subsumed by some workers into 'Rcrsmgham Bog'; some of those from 
'Gooderstone Fen' into 'Foulden Comtnon'. In most cases such 'synonymy' is known, or could be 
guessed. However, it might be less widely appreciated that a site referred to by E A Ellis as 'Stow 

2 

3 

List of Plants forrnd er0 winP at H0.g 
[Almost certainly refers to Carex puiicaris][Hdt L o w C S  File. NCC. kamndeie] 
U, R Stevenson 1986 [Holt h w e s  File, NCC, Bracandale] 

(inchdine woods and hedarw s), IGAW McClelland, undated] 
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Bedon Fen’ is the ~ a m c  site as the ’Rockland All Saint’s Fen’ from which F Rose made important 
records in 1960. This problem is probably greatest with regard to sites that havc been lost, or thought 
to have been lost, and whilst in most cases it is probably not of great moment, at best it causcs 
uncertainty, at worst, genuine conlusion. Thus, as an example of the fomcr, it is unfortunatc that we 
cannot be certain whether the site near Felthorpe (Norfolk), from which various records of 
Sphagnum species have been made quite recently, is thc same site as the “Felthorpe Bogs” from which 
nmcrous important records were made in thc last century. As a salutary example of confusion, wc 
can cite thc MSC of ’Barnham Broom Fen’, again in Norfolk. Here, the original SSSI, which was 
designated in 1953 to include part of RunhaU Common as well as Barnham Broom Fen semu $ t r i m ,  
was subsequently contracted to thc area in Barnham Broom parish, following a regrettable 
reclamation of part of Runhall Common (which was apparently the “best” area of the SSSI). 
However, recent surveys havc shown that much of thc arm of Runhall Common has not becn as 
drastically reclaimed as this revision implies; and moreover, a site has recently been “found”, with 
most of the floristic attributes of the former “best” bit of Runhall Common in the guise of Coston Fen 
pSSSI (a site within the original area of both Runhall Common and, apparently, the SSSI!). This thus 
raises the (possibly unanswerable) question: was Caston Fen the area referred to as part of the 
original SSSI, which was not, in fact, reclaimed, the location of which has Sincc been forgotten or 
come to be known under same other name ? Or was there originally more than one ’ g o d  area in 
Runhall Common so that ’Coston Fen’ is a ’new’ site that was perhaps not known to the surveyors of 
the 1950s ? Such considerations may be of little consequence to the conservation of the present-day 
resource, but they make it extremely difficult to assess the extent to which the sites have been 
damaged by past land-use events. 

Lxation of records within sites 

Tbc above comments lead naturally into the related ’problem’ of the lacation of records 
Within named sites. Many records are composite lists for entire sites. Wbilst these are extremely 
valuable, they are inevitably limited in situations where there are strongly contrasting habitats, or in 
particularly large sites. For example, in some sites certain fen s p i e s  may have been restricted to thc 
margins of ditches rather than occurring in the main fen. This status would not be obvious in a 
composite species lists. 

Some records do differentiate sites innto “zones” or ”communities“, These are especially useful 
when accompanicd by an appropriate map, though in an irritatingly large number of cases, 

particularly with some of the older dacuments, the records have become divorced from the maps. In 
some cases repeat visits have been made, but the subsequent surveyors have not always subdivided 
the site into the Same zoncs and communities as did their predecessors. This may be: (a) because the 
zonation has changed; (b) because of different perceptions by the surveyors; or (c) because different 
parts of the site were being examined. There is often no way of knowing which of these options is 
most likely, and this makes it particularly difficult to make time-series comparisons of sites. 

Various workers have made detailed quadrat records from parts of sites, but the location of 
the= is not always precisely specified, either because the worker concerned had no need to do so, or 
becausc of the difficulties of specifying locations in the absence of clear landmarks and adequate 
vegetation maps. Sometimes the location of former quadrats is sufficiently well specified (e.g. some of 
the Bellamy (1967) records) for comparisons to be made with more recent studies. However, in 
general there is a rcmarkablc lack of detailed older data which can be l w t d  with a great deal of 
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precision. But neither arc there many appropriatc recent studies which can be used for comparative 
purposes. And whcn there are, they do not necessarily refer to exactly thc same locations. 

Completeness of site records 

In addition to the problem of the taxonomic sangc that has been recorded by workers is that 
of the thoroughness with which they examined the site. There are relativcly few thorough site llsts 
available, either because only part of the sitcs werc cxarnined or because no attempt was made to 
producc comprehensive lists cither for the site or particular parts of it. It is, of course, rather difficult 
to make truly comprchcnsive sites surveys, except perhaps in the smaller sitcs. Comprehensive 
records tend to be made only by individuals who know sites well or who h a w  sufficient time to 
examine them, preferably on several occasions. This is because many important species, especially 
some of the less common ones, arc sornetimcs far from casy to locate. Hence: "Another problem is, 1 
am sure, knowing the exact spot to look for. Dr Pctch turned up to Roydon Common and told us 
exactly where to look for the Nomalothedurn nitens I but no trace of it could be found, I suspect that 
Eric Swam is one of the few folk alive who know where many of thc other species hang out, if they 
are still in existence"4. 

The completeness of site records is largely determined on the purpose for which they werc 
9 

made: 

1. Casual records: Most past records have been made casually and with constraints of timc 
and do not pretend to be cornprehcnsive. This includes such valuable lists as those provided by F 
Rosc. Such lists frqucntly omit species which were almost certainly present, presumably becausc 
they wcre of no interest to the author, or because of time constraints, Fortunately, the more notable 
species were often the ones that were recorded, but it cannot be assumed that the absence of a 
s p i e s  from such lists reflects an absence from the site, 

2. Site surveys: There are very few detailed site surveys available, but there is a rather 
greater number of relatively comprehensive species lists (e.g. Pctch, 1947). More recently, thcre have 
been site surveys of SSSI sites (associated with renotification), but although these give broad 
descriptivc information and distinguish vcgetation-types (not NVC) they usually do not pravidc 
comprehensive species lists. And whilst there is doubtless a tendency to record the more notable 
species (especially "target" species) such surveys undoubtedly overlook a number of species. Sornc 
other surveys, such the England Field 'Unit Commons survcy, give what appears to bc quite 
comprehensive site information, but such surveys do not include all of the fen sites and may well be 
out-of-date for somc sites. Similarly, quite detailed records have been made for some "fenny" sites by 
Grassland Surveys. Again, these encompass somc, but not all, of the main fcn sites. Moreover, many 
of thc sites they include have few, if any, old records. 

3. Quadrut records: Thcrc are a number of quadrat records available for several fen sites 
(e,g. Behmy 1967; Wheeler, 1975). Whilst these are (hopefully) comprchensive for the quadrat 
concerned they do not provide information relevant to the entirc site. Rather, most quadrat records 

4 U. R Stevenmn 1986 [Holt Lowes File, NCC. Bramndalc] 



Abundance of species 

Vegetation is defined not just by the identity of its component species, but by their relative 
abundance. Indeed, it is grossform changes in the character af vegetation that help display the effects 
of a changing environment. However, data on the abundance of species at fen sites are often spar=. 
Some site lists arc annotated with DAFOR-type abundance ratings and thcse are sometimes of 
considerable value, particularly when it is clcar (it often isn't) to what they refer - in some cases they 
seem to be abundance estimates for the entire sitc, in others, just to a particular area. Quadrat records 
have a similar limitation. Whilst they may contain good quantitative information for the vegetation to 
which they refer, they give little indications on conditions elsewhere in the site. 

lnertia of records 

It is often difficult to asccrtain if species have beea lost from sites; even more to establish the 
dates when they were lost. There arc several complicating factors which contribute to this situation: 

(a) certain types of records do not indicate the prcsumed status of species. This is especially the 
case with certain FZoras which frequently repeat old rccords. In some of these cases it is clear that 
certain records are relatively contemporary with the Flora, but often this is not so. Thus, whilst 
Evans, (1932) clearly identifies some recent records, he also appears to just repeat records from 
Babington (1860), the status of which is, by 1932, very doubtful (and in some cases was even in 
Babington's time). Records that have been certified by the authors of Floras are, of course, of 
considerable use. However, even these may sametimes date back many years, A good example of this 
is provided by Swam's entry for Homalothecium nitens in his bryophytc flora of Norfolk (Swam, 
1982). Amongst other records, he cites the 1962 record of E Rase from Swangey Fen, together with 
the comment "This  glacial relic5 has become extinct h many counties but still persists in Norfolk 
where, as at Swangey Fen, it is locally frequent." Yet a detailed survey of Swangey Fen had failed to 
find any Hormtlothecium nitens in 1981 and there have been no further records. Indccd, we have 
becn unable to locate any records that confirm that Homlothecium nitens was prescat in m y  East 
hg l lan  valley fens in the 198Os! 

There is also a need to be careful with negative information - it cannot be cancluded that the 
failure of the authors to authenticate a rccord means that it was absent from a site. Together, these 
problems imposes a strong limit to the value of Flora records, except where it is clear that they 
consistently refer to up-to-date surveys. Note also that this problem is not confined to Floras. Various 
composite lists are kept by Conservation Organisations of the species on particular reserves: some of 
these also fail to distinguish recent from old records. 

5 Although the km "glacial relict" is wmetima wed to describe such bryophyte species as Cinclidium stygiurn, 
Homalothecium nitens and Z~iocolca ruthcana in East Anglia, it is unclear exactly what is m m t  by this. 
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is often hard to establish, especially if the exact locality is not known. 

the lack of comprehensive survcys (above) means that the status of species at particular times 

(c) 
particular old species (unless they arc cspccially notable) than to thc discovery of new oncs. 

even whcn sitcs are wcll known, much less attention is generally given to the loss of 

(d) it is often difficult to be completely surc if a species has been lost. Some specks may be 
extremely difficult to find, if hey arc in small quantity and not flowering. Others may be ablc to re- 
establish from seed. 

Age range of material 

Except for Flora records, early data (pre-1940) are generally sparse, though there is detailed 
information for a few individual sites. in Norfolk F. Rose made detailed lists from some sites in the 
IWOs, continuing through the 1950s up to the present. The establishment of SSSI sites in the 1950s 
led to the collection of a good range of valuable data and from the late 1950s onwards there has been 
an accumulating wealth of information, of variablc informative value, in NCC Scientific Files, A 
growing interest in wetland vegetation led to a growth of miscellaneous documentation from this 
period, including some valuable quadrat data from DJ Bellamy dating from 1958. However, the 
vegetation, or even location, of various fen sites was not at all well known at the time BD Wheeler 
made detailed quadrat records in a number of East Angiian fens in the early 1970s. The site surveys 
associated with SSSI renotification in the 1980s also provide useful (though not always detailed or 
comprchendvc) species information, and various other surveys, of varying relevance to fens, have 
also been made. However, one of the most notable features of this study is the recognition that there 
is remarkably little recent and cornprehmsive information on the species composition of a wide range 
of fen sites. 

Limitations on assessment of vegetation change in East Anglian fens 

The above considerations make it clear Lhal there are considerable problems in 
reconstructing vegetation change in East Anglian fens. These may be summarised: 

(a) 
majority of sitcs 

the absence of comprehensive records of past spccies composition and abundance at thc 

(b) 
spccies or vegetation types in the majority of sitcs 

the absence, particularly in older records, of any clear indication of the location of particular 

(c) the absence of repeated studies: thus, even where detailed records have been made, there 
h a w  rarely been subsequent studies; and where successive studies have been made at the same site, 
they have sometimes been in different (or, at least, uncertain) locations 

(d) the absence of an up-to-date comprchcnsive survey or species list from the majority of sites. 
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AU of the problems (a - c )  of using past s p i e s  and vegctation records are, of course, to be expectcd 
witb an ad hoc data set, the componcnts of which wcre not collected with a mind to thcir subsequent 
use to reconstructing species change in the fens conccrned. Despite their limitations, they do provide a 
useful data set, but the utility of this is severely constraincd by (d) - i.e. therc is, in many cases, a 
marked lack of reliable information on the present composition of the sites. This m a n s  that it 
extremely difficult, except for a few instances, to demonstrate any conclusive change in species 
composition, though in rather morc cases is a n ,  perhaps, be guessed. 

Approach used to assess vegetation change 

Although these various considerations constrain an assessment of vegetation-change, they do not 
prevent some evaluation being made. Thrcc: sets of information seem particularly important: 

identification of the nature of available idormation 

collation of records (usually incomplete) for entire site 

Collation of records for specific, located areas within cach site where (a) the location is 
known with reasonable confidence; and (b) more than one study has been made (not possible 
in most cases) 

collation of anecdotal comments on the vegetation (given the deficiencies of the species 
information, thew are particularly useful in conveying the character of the vegetation, despite 
their subjective character) 

identification of changes in specrfic parts of sites, where known. 
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APPENDIX R 
Main commanity-types referrd to in the text, thcir synonymy and equivalents (Wheeler, 
1984; National Vegetation Classification) 

Wheeler, 1984 

Phrapi tes  Swamp 
Juncus subnodulosus - C m x  paniculata springhead 
rhrex lasiocarpa - Mcnyanthes swamp 
krp+Phragrnitetum 
Sclrp+Phragmitetum typicurn 
.Scirpc-Phragmitetum caricetosum pseudocyperi 
Cicuto-Phragmitetum 
Cicuto-Phragmiteturn typicum 
Cicutd'hragmiteturn juncetcmm 
Cladietum marisci 
Cladieturn marisci typicurn 
Cladictum marisci utricularetwum 
Cladietum rnarisci caricetosum lasiocarpae 
Cariceturn elatae 
Cariceturn paniculatac 
Cariceturn paniculatae typicurn 
Cariceturn paniculatac peucedanetosum 
PotentillcAhrkctum mtratatae 
Potentill&Aricetum rostratae typicum 
Potentillo-Cariceturn rosaatae lyslmachetosum 
Patentillo-Cariceturn rostratae juncctosum 
Potcntillcdhricetum rostratae caricetosum 
Peuccdan&Phragmitttrn 
PeucedanmPhrapiteturn typicurn 
Peucedan&F'hragmitetum typicum, Phalaris var 
PeuecdanePhragmitetum myrimtosum 
Peuccdano-Phragmiteturn arrhenatheretosurn 
Peucedandhragmitetum symphytetosurn 
PeucedanePhragmitetum glycxrictosum 
PeucedantFPhragmitetum cicutctosum 
Peuc-Phrag cicut, typical var 
Peuc-Wag cicut, C m x  lasio var 
Peuccdano-Phragmitctum schocnetmum 
PeucedanaPhragmitetum caricetosum 
Peucedano-Phragmitetum caricetosum typicum var 
Peucedano-Phrag car. Ranunculus l i nya  sub var 
Peucedand'hrag caticetosum Molinia sub var 
Angelic+Phragmitetum 
AngelimPhrapitctum typicurn 
AngelicePhragmitctum caricetosum pniculatac 
Angelicc+Phragmitctum juncetosum subnodulmi 
Angelicd'hragmitcturn lysimachehsum 
Cladia-Molinic turn 
Cladic+Molinicturn typicum 
Cladio-Molinictum ericetosum 
PhragmitEs oansoeiation 
Phragmites-Sium latifolium community 
PhragmltEs-Aptis stolonifera community 
Phragmites-Thelypteris palustris community 
Phragmites sociation 
Phragmites-Solanum community 

NVC 

H a  

S4a 

S4b 

S2b 
S2b 

53 
S24a 

S27a 
S27b 

s24 
s24d 
S26d 
S24g 
S26b 
S24c 
S24b 
S24e 
S24ei 
S24eii 
S24f 
M9b 

s25 
S25a 
S2Sb 
S25a 

Sdii 

Phragmites Swamp, Phragmites sc 

Phragmites sedgc swamp. Phragmites sc 

(includes Cic-Phrag)) Phragmites swamp, Galium pal. sc 

Cladium mdge swamp, Menynnthes sc 
Cladium sedge swamp, Menyanthes sc 

Carccx paniculata edge-swamp 
Phrag-Pcuc fen, Carex paniculata submrnun i ty  

C. rost - Pot pal fen, Cx. mt. Equis flw sc 
C. m t  I Pot pal fen. Lysimachia vulgaris sc 

Phragmiter;-Peuccdanum fen 
Phrag - Peucedanurn fen, Typical subcommunity 
Phral; - Urtica fcn. Epil hirsutum subcommunity 
Phragmitcs - Peucedanum fen. Myrica sc 
Phragmites - Urtica fen. Amhenatherurn sc 
Phragmites - Peucedanum fen,.Symphytum sc 
Phrag - Peuc fen, Glyceria max. submmr tn i ty  
Phrag - Peuc fen, Cicuta s u h m m u n i t y  
Phrag - Peucedanum fen. Typical sc, Typical var 
Wag - Peuc fen, Typical sc, Carex lasio var 
Phrag - Peuced fen. Schoenus sut+community 
T,  m t  - Call cusp, Cx. diandra - Call gigant sc 

Phragmites - Eupatorium fen 
Phrag - Eupatorium fen, Phragmites sc 
P h g  - Eupatorium fen, Cx paniculata sc 
phrag I Eupatorium fen, Phragmites sc 

Phrap i t e s  swamp, Atriplex sc, Agr. stol var. 



Cladium consoclation 
Cladiurn-Carex elata community 
Cladium-Thelypteris community 
Glyceria maxima consociation 
Cilyceria maxima sociation 
Schoeno-Juncetum subnodulosi 
Schoen+JunccLum subnodulosi typicurn 
SchoenmJuncetum srrbnodulwi caricetosum rostratac 
.%hoeno-Junceturn subnodulosi leontodetosurn 
Schoeno-Junceturn subnodulosi cladietosum 
Schwno-Juncetum subnodulosi ericetosiim 
Schoeno-J uncetum subnodulosi serratuletosum 
Pinguiculo-Cariceturn dioicae 
Pinguiculo-Cariceturn dioicae molinicmsrrm 

ditto 

PinguiculcKariceturn dioicae filipenduletosom 
PinguiculmClaricetum dioicae poor fen var 
AcrocladiuCaticctum diandrac 
AcrocladieCaricetum diandrac typicurn 
AcrocladidJaricetum diandrae cicutetosum 
Acrociadio-Caricctum diandrae schoenetosum 
Acracladio-Caricctum diandrae sphagnetosum 
Acrocladio-Chriceturn diandrae juncetosurn (1975) 
[juncetosum subnodulmi (1980)) 
AmladioEaricetum diandrae crepetwum 
Molinia cacrulea-Myrica gale association 
Molinia caerulea-Myrica gale association typicum 
Molinia -Myrim association Juncus subassociation 
Molinia -Myrica association Narthecium subassociation 
Rich Fen Meadows 
Juncus-Carex lepidowpa nodum 
Juncus-Centaurea n iga  nodurn 

Juncus-Carex him-Deschampsia cespitosa nodum 

Juncus subnodulosus nodum 

ditto 

ditto 

ditto 
Juncus-C'nex disticha nodum 
Juncus subnodulmus-Iris p s e u d a m  nodurn 
Juncus subnodulosus-Carex elata nodum 
Carex acutifarrnis soeiation 
Yuneus subnadulosus Epilobirrrn hirsutum nodum 
Fen Meadow 
Juncus acutiflorus-Amladiurn cuspidaturn nodum 
Cirsio-Molinietum 
Cirsio-Molinieturn typicum 
Cirsia-Molinieturn eupatoretosurn 
Cirsio-Molinietum nardetosurn 
Carcx nigra-Sanguisaxba officinalis community 
Molinia caerulea eansociation 
Tall Herb Fen 
I:pilobium hirsutum-Filipendula ulmaria communities 

ditto 

S2a Cladium sedge swamp, Cladiurn sulscomrn 

S5 Glyccria maxima swamp 
M13 Sehocnus - Juncus subnodulosus mire 
M13a Schoenus - J subnod. Festuca rubra - J. acutifl snb-community 
M13c Schoenus - J. subnod, Caltha + Eialium ulig sc 
M13h khoenus - J. subnod, Briw - Ping. vulg sub-cocomrnunity 
M13c Schocnus - J. subnod, Caltha Galiurn ulig sc 
M14 Schacnus - Narthecium mire 
M13b 
M10 
MlObii C. dioica ~ Ping vulg, Brim I Rim far sc. Molinia - E. latif vax 
MlObiii C. dioica - Ping vulg. Brim * E m  far SC, Thymus- 

Schocnus - J. subnod, Brim - Ping. vulg sub-cornmunity 
catex dioica Pinguicula wlgarls mire (MlOb) 

Rammitrium lanug var 
MlObi C. dioica - Ping vulg. Briza - Prim far SC, Cirs pal var 

w 9  
M9h 
M9b 
M9a 
MYa 
M9a 
M9b 
M9b 
M25a 

&ex mtra ta  - (llliergon cuspidaturn mire) 
C. rost - Call cusp, C. diandra - Call. gigant sc 

C. m t  - Call cusp, C. diandra - Call. gigant sc 

C. mt - Call cusp, Campylium - Scorpidium KC 

C. m t  - Call cusp, Uampyliurn - Scorpidium w 
C. r a t  - Call cusp, Campylium - Scorpidium sc 

C. r a t  - Call cusp, C. diandra - Call. @&ant sc 
C. mt - Call cusp, C. diandra - Call. gigant $c 
Molinia - Pat crccia mire, Erica tetcalix sc 

M22 Junc subnod - Cirsium palustre fen-mcadow 

M22a 
M2Zb 
M22a 
M22 b 

M22a 
M22b 
M22b 
M22d 
M22c 

J. subnod - Cirs pal, typical sc 
J.  subnod - Cirs pal, Brim - Trifoliurn spp bc 

J. subnod - Cirs pal, typical sc 
J. subnod - Cirs pal, Brim ~ Trifoliurn spp 6c 
J. subnod - Cils pal, typical M: 

J. subnod - Cirs pal, Brim - TrifOlium spp sc 
J. subnod - C h  pal, Briza - Trifolium spp sc 
J. subnod - Cirs pal, his subcommunity 
J. subnod I Cirs pal, Carex elata subcommunity 

M24 
M24a Molinia Cirs diss, Typical sc 
M24b 

Mal. cacrulea - Cirs. dissecturn fen meadow 

Molinia - Cirs diss. Eupatorium sc 

M26(a) Molinia - Crepis paludosa mire, (Sanguisorba offic sc) 

S264 
M27b Filipendula - Angelica mire, Urtica Vicia cracCa sub- 

Phragmites I Urtica fen, Epilobium hirsutum sc 

6OlllmUflity 

Epilablum hirsutum sociation 
Phragmiteri-Epilobium-I;ilipendula community 
Phragmites-Wrtica dioica community S26a Phragmitcs - Urtica fen, Filipendula sc 
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