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Introduction 

This short bihliogrqhy consisls ol' references about letis and their conservation considered to be uscful 
to English Nalurc sh f f .  A nurnhcr of the papcrs aid articlcs contain further uscful rcfcrcnccs which 
cai  bc pursued hy those who arc kccn. 
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The future 

1 will endeavour lo  updale tuid expaiid the bibliography aid this will prnvidc the opportunity to 
incorporatc commciits which I hope will be forthcoming. 



1. Catchments 

There are few papers writteii sped lic;illy ahout the relationship hctwccn fcns and thcir 
catchments. Dutch researchers liavc giveri tliis topic son~c coirsidcralioir, hut the main work 
on t h i s  suhjcct in Britain is that of Wlicclcr and Shaw. 

FOJT, W .J. I c)c) I .  7Yw c~onsf~rvotiarr qf ,fins und thpir catchmPnts with particular wfwcncc 
to thP nurth of Srotlcxnd. Peterborough, Nature Conscrvmcy Council (CSD Notc No.  58). 

FOJT, W.J. 111 prcss. Fcn conscrvation and fen catcluncnts. Papcr given at confcrcncc of 
International Peat Society: Thr Changing F n w  of thr F(~n1innds innd Implicwtions f o r  thoir 
Finturo I J w .  Cambridge 199 1. 

KOERSELMAN, W., BAKKER, S.A., & BLOM, M. 1990. Nitrogen, phosphorus m d  
pvtassiura budgets lor two sixiall leiis surrounded by heavily lertiliml paslures. Journal of 
E C O ~ U ~ Y ,  78, 42 8-442. 

KOERSEI,MAN, W., HEIJI'MAN, B., & VERHOEVEN, J.T.A. 1988. Nulrienl budgets I'or 
small mcsotrophic lcns surroundcd by hcavily fcrtiliscd grasslands. Ecological Hullctins, 39, 
l S l - I S 3 .  

VERHOEVEN, J.T.A., VAN BEEK, S., DEKKBR, M., & STORM, W. 1983. Nutricnt 
dyrixriics ill sinall mcsotrophic lens surrounded by cultivaled land. I. Productivily and 
iiutricnt uptakc by the vcgctation in relation to thc flow of  eutrophicated ground water. 
Oeco log irc (Bcrl in), h0, 25 - 3 3. 

WHEELER, B.D., KL SHAW, S.C. 1992. Agricultural l a i d  usc and rich-fcn vcgctation. I n :  
PealIaiicl ecosystems :uid Inan: iui impact assessmciil, cd. by O.M. Bragg et al. (Joint 
symposium o f  the British Ecological Sociely aid ihe International Peat Society, Dundee, 
1'389") 

See also 'general' seclinn papers by Shaw and Whccler (1990, 91) mnd Wliccler m d  Shaw 
(1987). Also refer to 'enrichment' section. 

2. Classification of fen types 

These relerences describe the hyrlromotphological classi ficalion of fms. 

FOJT, W.J. 1989. Quirk rc:ferencP to ,fen vegetution communities. Pctcrbomugh, Nature 
Conservancy Council. (CSD Notc No. 45.) 

NATURE CONSERVANCY COUNCIL. 19x9. Chapter 7 In: (h idd invs  f o r  ,wlfv-tion of 
Diological SSSIs .  Pctcrhorough, Naturc Conservancy Council. 

WHEELER, B.D. 1984. British fcns: a rcvicw. In: Europmn mires, ed by P.D. Mnore, 
237-28 1. London, Acadcmic Prcss. 



3. k:nrichment 

Dutch researchers havc heen very active in lhis field arid Wheeler and Shaw have also 
considcrcd this aspecl in thcir report listed in ihe gencral seclion. 

EGGELSMAN, R. 198 I .  Hydrological aspects o f  peatlxid utilisation ancl conservation in 
nortliwcstcin Gcrmxiy. Proc. hth Int. Pcut Congress, Duluth USA, Aug 17-23 1980. 

KOERSELMAN, W., BELTMAN, B., & VERHOEVEN, J.T.A. 1988. Nutrient budgets Ibr 
sinall rnesolrophic feris surrounded by heavily fertilised gr&sslarid. Erolo#ir*al HulkJtin, 39, 
15 1-15?. 

KOERSELMAN, W., BAKKER, SA., & BLOM, M. 1990. Nitrogcn, phosphorus and 
polassiuiri budgets for two siriall lens surrounded by heavily ferlilised paslures. Journtd qf‘ 
E c ’ o ~ u ~ Y ,  78, 428-442. 

SCHOT, P., BARENDREGT, A., & WASSEN, M.J. 1988. Hydrology of tlic wellarid 
Naardenrieer: Tnlluence o f  lhe surrounding area and impact 011 vegetation. Agric~ultural Water 
M[!nagtJmtJnt, 14, 459-470. 

VAN BAAREN, M., DURING, H., & LETTZ, G. 
mcsotropliic h i s  in the Ncthcrlands. Holnrctic Ecology, I I ,  32-40. 

1988. Bryophytc communitics in 

VERROEVEN, J.T.A. 1986. Nutrient dynamics in miiicrotsophic pcat mires. Aq~rrtir 
B 0 f ~ n - y .  25, 1 17- 1 37. 

VERIIOEVEN, J.T.A., VAN BEEK, S., DEKKER, M., & STORM, W. 1983. Nutrient 
dynarnics in srriall mesotrophic lens surrounded by cultivatcd land. 1. Productivity arid 
nutricnt uptake by thc vcgctalion in rclation to the flow of cutsophicatcd grouird water. 
0iw)loRiu (Rorlin), hO, 25-33?. 

WHEELER, B.D., & SHAW, S.C. Dereliclinri and eutrnpliication in calcarcous 
sccpagc h i s .  h i :  Calciucous grasslrurds ~ ecology ancl nunagemen1 , ed by S.H. IIillicr, 
D.W.H. Walton x i d  D.A. Wells, 154-160. Huntingdon, Bluritishrn. 

1990. 

Scc also ‘General’ section, papers by Shaw and Wlicclcr (1990, 91) and Whccler and Sliaw 
(1987). 

4. Evaluation of fens for conservation 

FOJT, W.J. 1 990. The selectioik o f  Brilisli lens lor Conservation. In: Prat U S P  and piwtland 
ronst?rvu/ion. 44-55. Procurernelit of the lrrterriatiorial Pcat Society, KesAhely, Hungary, 
3-9 S C ~ ~ C I I ~ ~ C ~  1990. 

NATURE CONSERVANCY COUNCIL. 19x9. Chapter 7, In: GuiddinPs f o r  f h ~  s d m i o n  
qf iliologiiul SSSls. Peterborough, Naturc Coiiservaricy Council. 

WHEELER, H . D .  1988. Species rich~~css, species rarity arid conservation evaluation of rich- 
fcn vegelalion in lowlaid Engluid iuid Wales. Journtil of AppIEd Ecology, 25, 33 1-35?. 



5. Hydrology 

Ttierc has been very little research on fen hydrology in comparison to that underlakcn on bogs. 
l’hc carliest works arc very site spccific, cg Godwin (1932) at Wickcn Fen a i d  K:LWLS (1951) 
at Chippciiim Fen. Even later invcstigations uiidcrtakcn by tlic Institute of Hydrology 
(Gilmxi and Ncwson) at Cors Erdrcinniog, Anglesey (19X2), arc site-specific. Howcvcr, 
general principles arc apparent from these studies. Tlic work of Birminglim Univcrsity 
(Gilvear 1992) partly surnmariserl in ihe paper lisled below, though conccntrating upon East 
Anglia, provides useful new directions for investigation. 

l h c  Dutch havc donc a grcat dcal of work specifically upuir the hydrological and vegetalion 
rcsponsc of fcns (rich-fcns) to watcr loss. 1 havc only listed one paper here, but seclinn 9.1 
providcs further useful rcfcrenccs. 

GILMAN, K., C% NEWSON, M.D. 19x2. The Anglesey wctlruids study. Report No.  430 to 
Naturc Conswwaiwy Counril. (Cnnlracl Nurrihcr 14FMWI 5X.) 

GILVEAR, D.J. ~t al. 1992. Comparison of the hydrodynamics of  three riiirierolrophic mires 
in East Anglia, Engliuid. In: Pcatland ecosystems and man: an impact assessrnent, ed. by 
O.M. Brags ~t (11. Joint symposium of the British Ecological Sociely/Tnlernatioiial Peat 
Society, Dundee, 19x9. 

CODWIN, H., & HHAKUCHA, F.R. 1931. Studies in the ecology of Wickcn Fen. 1. Tlic 
groundwater level n l  the len. .Iournul of Ecology, IY, 49-47?. 

GODWIN, H.,  KL BHAKUCHA, F.R. 1932. Sludics in thc ecology of Wickcn Fell. IT. The 
fen watcr taldc arid its control o f  plan1 cnrnrnunilies. Journal of Ecology, 20, 187- 19 1 .  

GROOTJANS, A.P., Xr. TEN KLOOSTER, P.H.W. 19x0. Changes of groundwater regime 
in wet rneatlows. A m  Botcinirrd Netherlnnds, 2Y (5/6),  541 -554. 

KASSAS, M. 195 1.  Studies in the ecology of Chippcnhm Fen. I. The .Pen water table level. 
Journal of E c o l o ~ y ,  39, 1 - 1 X. 

6. Management 

Thcrc i s  much scattcrcd infonrratioii on the mariagement 01’ Icn vcgctation, in particular 
mowing. T’licrc is relatively little work concerning the maiagcmcnt of poor fcns, though Shaw 
and Wheeler ( I  990) provides valuable inlormation. 

The following references iiiclucle rnanagement t cchniqucs applicd to rccd-bcds and niore 
diverse h i  vcgctatioir. 

GTLLER, K.B. KL WHEELER, B.D. 1986. Past pcat cutting and present vegelation patterns 
in an undraincd fen in the Norfolk Broadlalnd. .Iourizul of Emlogy ,  74, 2 19-247. 

GRYSEELS, M. 19X9a. Nature managcmcnt cxpcrirncrits i n  a derelict reedmarsh. I: Effects 
o f  winter culling. Riologiral Cons~wation,  47, 171-193. 

GRYSEELS, M. 1 9X9b. Nature nianagcmcnt cxpcrimcnts in a derelict reedmarsh. 11: Effects 
of summer mowing. Biological Conservation, 48, 85-99. 



7. 

HASLAM, S.M. 1972. Tlic rced, Phrcrgmitcis communis T i n .  In: The reed (‘Norfolk R w d ‘ ) ,  
3-58. Norfolk Rcedgrowers Association, Norwich. 

MOOK, J . H . ,  KL VAN DER TOORN, J. 1982. The irillueiice or envirr~nrncntal Pxtors rurd 
management on slands of PhruRmitrJs ausfrulis. 11. Effects o r i  yield and its relationship with 
sliool deiisity. Journal qf Applird LJcology, 19, 501-5 17. 

ROWELL, T A ,  CUARINO, L., & HARVEY, H.J. 1985. Thc cxpcrimcntal managcmcnt of 
vegetritiorr at Wickcn Fcn, Caiibridgcslirc. .Iournal of Applied Ecology, 22, 2 17-227. 

ROWELL, T.A. 1988. The peatland mrcnagevnrnt I i an rhok .  Pctcrborough, Nature 
Conscrviinc y Council. 

VAN DER TOORN, J., & MOOK, J.1-I. 19x2. The influence of environmental factors rmd 
managctncnt on stands 0 1  PhrrtKmitos mustralis. I .  Effects of burning, lrost and insect damrtgc 
on shoot deixsity ruxd shoot sir,c. ./ournal of’ Applied Ecology, 70, 179-200. 

WHEELER, B.D. 1983. Vcgctation, nutricnts a i d  agricultural land usc in a north 
Buckinghunshirc vallcy fcn. .lournu1 of Ecology, 71, 529-544. 

WHEELER, R.D. 1983. Turf ponds in Broadland. Unpublishcd report to thc Broads 
Authority. 

WHEELER, B.D. 
lY7‘1-1 Y83. Unpublisl~d report to the Nature Conservancy Council. 

19x5. MunagPmPnt trials on .fen vqytation in thr Broadland .fcns, 

WHEELER, B.D., & GILLER, K.E. 1982. Spccics ricl-niess of herbaceous ken vegetaliori iti 
Broadlaid, Norfolk, in relation to thc quantity of abovc-ground plant material. .Jourrwl uf 
E ( . o l o ~ y ,  70, 179-200. 

WHEELER, B.D., & SHAW, S.C. 1991 + Abovc-ground crop mass and species-richness of 
thc principal typcs of hcrbaccous rich-fcn vcgctation of lowland England and Wales. Joimirl  
cf E ~ ~ l o ~ y ,  79 ,  285-301. 

SCC ;ilso ‘gciieral’ section papers by Shaw and Wheeler (1990, 91 j and Wlicclcr rtnd Shaw 
(19x7, 1990). 

Classification of fen vegetation 

The National Vegelation Clwsification mirc, s w m p  and fcn communitics used data ancl 
inlonntttion partly or lasgcly takcn from McVcm and Ratcliffe ( I  962) (rrrairily Sphagnum 
dominatcd communitics), Wlicclcr (1980) (swamp, tall herb fen atid calcareous h i )  and 
Spcncc (1964) (mixturc). 

MCVEAN, D.N., & RATCLLFFE, D.A. 1902. Plunt communities of thp Scottish Highlands. 
London, HMSO. 

RODWELL, J. 199 I .  British plant cwnrnimitics. Vol. 2. Mirrs and heaths. Cambridge 
Uiiivcrsity Prcss. 

RODWELT+ J. In press. British plmt rwmmunities. Vol. 4 .  Ayuutic‘ rommidniticy, swamps 
nnd tull-hrrb fons. Cairibridgc IJnivcrsity Prcss. 



SPENCE, D.11.N. 1'364. The macrophytic vegetation 0 1  freshwater loclrs, swamps aiid 
associated lens. In: The vegelaliorr of Scotland, cd. 1.H. Burnctt, 306-425. Edinburgh, Olivcr 
k Boyd. 

WHEELER, B.D. 
I. Inlroduction. Tall sedge and reed corniriuriities. Jmurnrxl (,f E r o l o ~ y ,  68, 365-305. 

19x0. Plait communitics of rich-fen systcrns in England anrl Wales. 

WHEELER, B.D. 
11. Communitics of calcareous mires. .1ommd of E r d o g y ,  hN, 405-420. 

19x0. Plant communitlcs of rich-fen systcins in England ant1 Wales. 

WHEELER, B.D. 19x0. Plant communities 0 1  rich-leen syslems in England and Wales. 111. 
Fen meadow, len grassland and len woodland comrnunities and contact communities. Journnl 
GfEErY)logy, 68, 761-788. 

8. Survey and monitoring 

FOJT, W.J. 1991. Cuidclincs for fen survcy. (Survey of feris al Phase IT level.) 
Pelerborough, Naturc Conservarrcy Council. (CSD Note No. 59.) 

FOJT, W.J. In prcp. Fiw monitoring guiddines. English Nature. 

ROWELL, T.A. 198X. Thp p~utland rnanugmrnt hardtiook. Pctcrborougli, Naturc 
Conservancy Council. 

WHEELER, B.D., & SHAW, S.C. 1991. Vqytation c-hungos at Chippenham Fen N N R .  
Moniturinx proc-~~l i~rps  and basc-linp duta f o r  1991. Unpublishcd rcport to English Nature. 

9. Special topics 

9. I Ilrainage 

GROOTJANS, A.P., VAN DIGGELEN, R., WASSEN, M.J., & WlEKSlNCA, W.A. 
19x8. The eflects 0 1  drainage on ground watcr quality iflid plait spccics distribution 
in stream vallcy mcdows. Vcg~ta t io ,  7.5, 37-48. 

GROOTJANS, A.P., SCHIPPER, P.C., & VAN DER WINDT, H.J. 1985. Tnlluerice 
0 1  drainage on N-mineralisation and vegetation responsc in wct meadows. 1. Culthion 
palustris stuids. Oecol. "Plant". Volunre 6 (20), no. 4, 403-417. 

9.2 Drought 

SYKORA, K.V. 1979. The effects of Ihe sevcrc drought of 1976 on thc vcgctaticm 
of some moorluid pools in thc Ncthcrlands. Biological Conservation, 16, 145- 162. 

9.3 Recreation 

The lollowing paper is concerned with Ihc impact of trampling on a rdscd rnirc, but 
this is applicahlc to m y  wct S~~I.lu~nunz-dorninatcd surfacc. 

SLATER, F.M., & AGNEW, A.D.O. 1977. Observations on a pcat hog's ability to 
willisland increasing public pressure. Biologicd Conservation, I I ,  2 1-27. 



10, General publications 

'I'hcsc rcfcrcnccs prcsenl inlonnalion upon a variety of aspccts of fcn ccology and 
conscrvat i trn .  

FOJT, W.J. 1'392. British lens and their coilservalion problems. In: Pcutlund ecosyst~ms und 
mnn: an impuc-t mwssirwnt, ed by O.M. Bmgg ct al. Joint Symposium of thc British 
Ecological Society and Inlemalional Peal Society, Dundee 1C)Xc). 

SHAW, S.C., & WHEELER, B.D. 1990. Cornparalive survey 0 1  habitat coiiditiotis arid 
muiagemenl characteristics ol' poor-fcn vcgctation typcs. Cnntruct ,Surv~j7ys, No. 129. 
Peterborough, Naturc Conscrvancy Council. 

SIIAW, S.C., KL WHEELER, B.D. 1991. A r ~ v i r ~ w  oflhc huhirtxt conditions und munug~m~nl  
charucteristirs of h d w t w u s  fr.n vPgetcition tjprs in luwlund Rrituin. Unpublished report to 
English Nature. 

WHEELER, B.D., KL SHAW, S.C. 19x7. Comparutivr survry of habitut cxmditions irnd 
wrixnix~ t'm r n t eh ti ru e tcristics of h ertxx ceo US r ich +n v eg etu tio n types . CO ntmc t S u  r v e y s  N 0 .  6. 
Pelerbnrough, Nature Conservaicy Couircil. 
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