
LOWLAND FUISED MIRE SURVEY AND MONITORING - 
STARTING FROM SCRATCH 

A case stud?" from Fenn's and Whirall and Bettisfield Mosses 

J.L.Daniels. English Nature Site Manager 

1. Principles for survey and monitoring any site 

Any managcrnent plan for the sitc should definc. in its management plan objcctives. c>ractly what is going to 
bc donc to the site: t h s  is likely to be stmdard for most lowland raised mire rcllabilitation sites, v k  
unsuitable \legetation off. water up. visitors to a dcfined level. Defining which important changes are 
eqxcted for the site will inforni the nunager of what will have to be surveyed and monitorcd in order to 
know the dcgree to which management has been successful. Substantial re-examination and updating of the 
plan in the light of furlher site knowledgc should be carried out when determining sunye? and monitoring 
priorities. 

1.1 Why do any surveys or monitoring st all ? - the ammunition theoy. 

There are thrcc main reasons for collecting data: LEGAL ORGANISATIONAZ, PR 

a) LEGAL - to counter prosecutions. cvidencc for Agricultural Land Tribunals, or far refuting allegations 
that you are breaking terms of your lease or management agreement. 

b) ORGANISATIONAL ~ 10 show you havc given value for money (particularly when asking for more 
resources). Clwrlv h s  will vary, dependent upon the nature of the organisation. Are birds. 
dragonflies. or number of school parties thc most important item to monitor? 

c) PR - manipulating watcr-levels is a very emotive subject with neighbouring communities. Managers 
must k well informed to be able to counter inevitable flack, that will arise from 'killing rrees and 
drowning burrerflies'. The will to communicate achievements also falls here. 

1.2 Degree of survey or monitoring. 

To gather ammunition for any of thc above rcasons. a choice must be nude as to the intensity of work 

M r N I M a  what you must Ix able to say. 

AVEXAGE what you should be able to say. 

MAXMAL what you would hke to be able to say. 

1.3 Planning the work  

List out a11 of the questions that will q u i r e  answers and the ptential answers. This will illusirate the data 
muid No data should bF collected unless the starage and analysis !iysLems have been determined to 
ensure that the manager m continuall!* and easily analyse what the data is demonstrating. 

Do not confuse what to do with how to do it -' what' is a Maner of rcquirernent 'how' - Is a matter of 
resources. 

1.4 Base-line survey are im-aluablc 

Don't miss them - you only get one chance 10 do them 



Therc is alwiys a conf3c-t betwrxn buildmg up a good rccord of base-line data and having to rush ahead with 
management bcforc ~ C S O W C ~ S  disappear or the site deteriorates even more. However such surveys arc 
csscntial to proving the effectiveness of management works. Bear in mind that. managcrnent works can h k c  
longer than expccted to cover the whole site, giving unexpected survq timc 

2. Survey and monitoring work at Fenn’s and Whixall Mosses 

The management plan objectives for the site require that thc following aspects of the sitc should be assessed: 

2.1 Hardwarn audit 

Annual and niorc regular documented checks of all paths. signs. route markcrs. boundary structure. 
dangerous trees ctc. 

2 2  Plant and machinery service records 

Daily and long-tcrm service records arc essential for HSE requirements together with routine updates on 
Reserve Safety Statcrnents and Risk Asscssments 

2.3 Extents of habitats 

Various photographic methods are being cmployed i n c l u n g  vertical black and white 1 : 10 000 sun’qvs and 
fixcd point ground stereo photographic pairs and colour transparency paws. The most useful has proved to 
be oblique colour aerial photographs as the Moss i s  v c ~  accurately grldded out @ the previous pcat cutting 
patterns. Thc aerial photographs rcquire contemporanmu ground verification: the ground photogmphy 
onl?, conveys die structure of major vegetation cornp0nen.B. 

A base-line ground survq) of subjective percentage cover of major vcgelation components has proved to bc 
ve? useful in determining management priorities and verifying vertical aerial photographs. The results are 
cuncntly only expressed as a series of maps of distribution of bfferent cover percentages of incllvidual 
species but the! convey management issues well 

2.4 Floris3ir assessments 

Higher plants 1law been monitored in replicatcd 1 N 1 m permanent quadratS. established in two replicated 
areas of each of the four peat-cutting types present on the Moss: uncut. handcut. recent comcrcially cut 
and old commercial Luttings. They cover cllffcrent aspects of the cut structure. such as clltchcs. low areas 
and peat baulks. 0.5  m quadrats divided into 10 x 10 crn portions, as used on less damaged sites. were not 
used because of the scale of current vegetation. particularly Molinia and Bctula. Stereo photographic 
covcrdgc ofthe quadrats was taken but no analysis has yet been madc. 

This has given a detailed basc-line survey from which subsequent monitoring a n  be chosen. Some repeat 
monitoring will have to lx deferred for many years where flcmbng has o c c u d  

Mosxs have been rnomtored using a base-line survp of subiectnTe a v e r  percentages of mosses and 
11vcnvons Thts w a s  cam& out bl. an expert at idenMied locations across the SSSI specified 
Manager This has proved vep  uscful alreach in  site I-enotlFcation and justlficahon of management works 
and further acqulsitlons 

thc Sitc 
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2.5 Fauna 

2.5.1 Invertebrates 

Manv of the known records of rarc insects for thc Reserve are old. Updating is required b u s e  of thc 
recent intensivc peat cutting and drought. As a rcsult. lists of past rccords with locations were obtained 
from known visiting entomologists. A v e y  useful base-iinc survey was obtained by repeated visits a 
contracted group of up to 8 entomological specialists of Mcr ing  expertise from Liverpool Museum. The! 
were marshalled around the site bq EN staff to cover as much of the silt. at specrfied lowtions as possible. 
T h y  also conducted a dcsk study of past records. Again Ihs location specific information has been similarl) 
vseful in renotification, justlfrcation and acquisition. 

Detailed monitoring of ground and flving invertebrates has been carried out over t h e  seasons. using 
standard pitfall and water Wap tcchniques. with replicates at two locations in each of the four p a t  cutting 
types. A student project has investigated more marginal areas. Problems of too few entomologists and too 
littlc funhng to idenfib the spccimens has diminished the immedmte usefulness of such an approach. 

Tluec cxlensive transccts are being rccorded annually for dragonflies and butterflies using standard BMS 
techniques. Emphasis is placed on two indmtor species c the Largc Heath butterflv and the White-faced 
Darter. Reliance on placement labour has caused problems in one instance as has unsuitabie weather 
condhons - miscd mires being exposed sites. Similarly reliance on volunteer labour could cause problems. 

Visits by experts to locate and subjectively monitor erctremely rare species has proved the only method of 
assessing effects of management on RDB specics. 

Student projects on dragonfly behaviour and a contract on the Large Heath butterflv have provided useful 
base information and illustrated how little is known of specics behaviour. 

2.5.2 Birds 

A breeding bird survey was camed out in 1988 and will be repeated in 1995. together with 200m interval 
mnsecr wader morutoring. 

2.6 Water 

2.1.1 Water levels: ditches 

An initial mapping of a11 drams on the site @ the ex-Moss foreman has proved to be invaluable in planning 
sequences of damming. This was ehTended to cover the drainage network in the entire SSSl and 
surroundmg agricultural area. Thc water level visible in the drains and. if fl&d on the peat surface is 
recorded twicc yearl!, in winter and summer. h c l s  are represented in colour on a sitc map and give a very 
w i l v  comprehended picture of the effects of damming. Peak events such as bacldlocubng from the arterial 
drains onto the flats are recorded by repeating the permanent photographic record for spscific flats. 

2 . 6 2  Water-levels: peat 

80 3\8" dameter hpwells. sunk to the bax of the peat and levelled in to Ordnance Datum are monitored 
fortnightly. T?lp form a large cross a m s s  the whole sitc with a smaller cross in an area of uncut peat. 
Recorded using a blow-pipe. the rcsuits are tabulated on Quatm-pro so graphs can k drawn up of the water 
levels across the site etc. After this initial survey with one or two more years. monitoring will be reduccd to 
certain critical cfipweIIs. Two continuous water-level recorders have k e n  installed one on an uncut a r a  
and onc on commercially damaged undammed ground 
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2.0.3 Precipitation. evaporation & eLqmtnnspiration 

Two tipping bucket rain gaugcs. one evaporation pan and tuo lysimeters h a ~ e  been installed but on man!- 
sites data from adjacent rain-gauges could bc purchascd or Morecs data for the surroundtng 40km squarc 
could be obtained. 

2.6.4 Water heads. outflows. and p t  slirinkagc \ expansion 

A photogrammetric nupping survey w a  carried out to OSm contour intcrval for the site and surrounding 
SSSI and agricultural land. Ths. together with a sun’ey mapping thc cstcnt of the peat hod! and thc 
drainage network suneys. has k e n  very uscful in determining eirects of raising heads of water on water 
levels in surrounding land. The movement of thc peat surface is monitored at 7 locations with metal plates 
set against p t  anchors, but these have shown miniinal change. and 3 srnallcr number would have sulliccd. 

Thc lcvels of the main arlerial drainage system were surveycd to deteriiiine the effects of wcirs at various 
locations on back-flooding into othcr parts of the site. This proved ven useful where cutting has altered the 
profile of the site and adhtional ownerships aqjoin. 

Several piczometer tubcs havc becn inserted b. M Sc students into the sand Ixneath the peat to determine 
flows from peat to sand and vm-vcrsa and the permeability of peat at I’anous depths has been investlgated to 
determine consequences of raised heads of watcr in the rehabilitated Moss on surroundmg ownershps 

Thc quantie of outflow water leaving the site haw not a’s yet been monitored but are of great interest to 
adjacent fanners and rnay be investigated in 1995 using thin plate weirs and continuous watcr-lcvcl 
recorders. 

3. Conclusion 

There are many merent  aspects of mire rehabilitation whch arc inconclusively known. Large quantities of 
water are k i n g  impounded and heads of water are k i n g  raised. Sitcs may have nationally important species 
particularl! of invertebrate which may not bc favoured by the rehabilitation work. Changes in response to 
raised water levels are v e ~  rapid. Sites are v e ~  dfferent in their initial fauna and flan and climatic 
conditions. 

Consequentl!- it is important to collect as much data as resources allow ~ with HSE audtts and water level 
recording t&ng priority over flora then fauna. The selection of key locations and key species may becoine 
progressively easier as more detailed studies emerge from previously rehabilitated sltes. 
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A MONITORING SCHEME FOR DRUMSHANGZE MOSS 

Rob Stoneman. Scottish wildlife Trust 

I Introduction 

In tlic late 1980's. British Coal opencast proposed a Iargc open cast mining operation to the east of the A73 
&rdnr-Curnberland road. The proped arw, which lies to tbe NE of Ardne. has been subject to a long 
lustoq of deep mining and is adjacent to the location of the Staruigg mining &aster. More recently 
extensive open cast mining both on and adjacent to the site havc left widespread dereliction including deep 
watcr and unslable ground. Local people expioit expscd coal in ahndoned open cast pits b\' digging small 
pits to e m c t  coal. These activities are highly dangerous and have claimed one fatality already 

Given widespread dereliction and its associated dangers, Monklands Distria Council have welcomed British 
Coal opencast plans to open-cast and restore the area. 

However. despite thc dereliction the Drumshangie area has high wildlife value. Subsidence pools, wet acid 
grassland scrub woodland and particularly the Drumshangie Mosses combine to make this a m  hghly 
important for wildlife. The Drumshangie Mosxs are composed of 5 main units (see map: P1. P2, P3a. P3b 
and P3c). It is difficult to gauge the natural exlent and setting of the mosses because of mining dereiiction. 
However, the bogs almost certainly developed on saturated glacial tills, wluch cap the underlying 
carboniferous rocks, and were surrounded by wet fen areas. Units PI. P2 and P3a are characterised by S. 
magellunicum/S. papillosunz lawns of exceptional quality. P3c is comprised of regenerating mtover bog 
whilst unit P3b is highly degrade primary bog. They may well have formed one continuous unit before 
mining: all arc now remnants and have been modified to varying ex3cnts. As a result. the Scottish Wildlife 
Trust, Scottish Natural Heritage and the Central Scotland Countryside Trust voiced concern about the open- 
cast mining proposals on environmental grounds paying particular attention to the destruction of the 
ra idinkrmedmte mosses. 

A compromise solution was agreed upon whereb. the majority of the peatland areas are to be retained. At 
least as important thougk are plans for restoring the site In conb-ast to past open cast activities where 
mines are restored to farmland thc restoration plans for Drumsh@c lay the emphasis on restoration for 
nature conservation purposes mcluding forestry, peatland scrub, open water as well as pasture land. 

Clearly. for these plans to bc effmve. a properly worked out scheme to prow! the peatlands will be 
neccssar?.. Indeed the planning pennisslon specifically entails British Coal Opencast. or supersedtng 
W e s .  to wtably safeguard the peatlands prior to excavation works. 

Since &ere is a degree of knowledge currently concentrated in the Scottish Wildlife Trust's (SWT) Scottish 
Rased Bog Conservation P r o j q  it was felt it would be useful for SWT to start discussions on the matter. 

2 Management 

Given the ecohydrology of raised bogs, the continuing mnival of these mosses will depend upon extcrnal 
conslraints (in particular G a m t  hydrologml condrtiom) and  in^^ (i.e. on the bog itself) f-actors. The 
key objective of measures taken at Drumshangre is to maintain or. where possible. improve the acid raised 
bog vegetation communities via hydrologd control. Ths will require: 

1 the creation or maintenance of waterlogged conQtions adjacent to the mosses (i.e. eficrnal measures) and: 

2 the creation or maintenancx of near-natural dramage conhtion on the mosses themselves (i.e. internal 
measures). 
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2.1 External Measures 

Peatland conservation rcqulres adjacent land management. Preferably land should be inundated with 
shallow water to form a wet fen which would then act a lagg fen to thc rcmaining peatland areas. Naturall!. 
raised bogs are surrounded by lagg fens. Fens could be created b!, bordering the mosses with low bun& to 
allow inundation betwcen the nioss and the b u d  thus creating a fen area (scc Figure I ) .  ob\~iousl~-. dclailcd 
topographical mapping would be requircd to decidc upon height and location of bunk. Also it would bc 
important to be ablc to control water-lcvels via sluices. Thc actual water-level in the fen areas could tx sct 
according to ground water mound theory. 

The creation of fen areas has a doublc bcnefit for wildlife. Thesc areas will not only protect the peatlands 
but also create an important wildlife habitat. Fens contain many rarc species but arc now rathcr Uncomnion 
bccausc of agricultural drainage. Thc size of the fen areas ad-iacent to the pcatland does not S e c t  the 
peatland although. perhaps. the larger thc fen. the grcater its effcct. Accord@?. i t  ma!" t~ useful to 
incorpomtc fcn areas into the restoration plan therew creating a mis of wetland habitats on the sitc. 

2.2 Internal Measures 

Man! of the peatland areas are suffcnng bewuse of drainage of thc bog surfacc Reversing. the effects of 
this c h n a g c  IS rclativcly simple Dams made of plywood elm-board, plastrc or peat (dependcnt upon local 
factors) can be constructed across dtches Watcr-levels arc thus returned to near the surface. In Qnic. the 
dttch infills wth Sphagnum to l x o m c  vlrtuallg unrecognisable. 

More serious. are the effccts of block cutting of arm P3c. Herc peat has been removed by cutting peat out of 
small h n e d  "fields". The peat was dried on surrounding baulks. Tlus form of exploitation i s  cornon .  
Restoration relies on inundating the fields to allow the establishment of a floating vegetation mat to 
establish. In a&tion, ths rc-wets the adjacent baulks promoting Sphagnum growth, 

Whilst block-cutting and dmnage on the bogs in unconnected to British Coal OpEncast operations, it is 
strongly achised that a small amount of the restoration budget is allocated to peatland rehabilitation of ~s 
nature. Without solving internal hydrolog~cal probiems, exiernal measures (as rquired in the planning 
permission) would be ineffective and pointless. The costs of such measures would be small. probably 
involving 2 4  weeks work using one low ground pressurc dtgger vehclc. 

Another internal problcm will bc created where open cast operations impinge &rectly onto the bog creating a 
peat wall. Apart from obvious Met?. considerations. as waterlogged peat will inevitably slump or "burst" 
into thc minc workings. the creation of such walls will have a number of deleterious effects: 

1 Alteration of the shapc and therefore. the hydrolog? of thc peat dome. 

2 Steepening of hyirologml gradents resulting in increased flow and h u g e  of the bog. 

There are no EIS\. solutions to t b m  problems and where possible it should be avoided. Certainly. shoring up 
the eqmsed peat wall with a clay bund would make a bad situation worse by introducing nutrients onto the 
bog surface and completely altering the natural hydrolog! of the b g .  Slow Seepage. in the upper decimetres. 
from the centre to the edges of raised bogs is a natural feature which should be preserved. Perhaps thc only 
solution is to artificially create a slope (see Figurc 2). Th~s proposal is highly tentative and requires further 
ConsultationS. 



3 Monitoring Objectives 

In order to assess the effects and success of the management. monitoring is rcquircd in 3 main stages: 

1 hape ra t ion  monitoring: A necesxq pre-requisite for any management would be to establish a 
baseline of information concerning the site condrtions. Givcn that management objcctives arc to 
maintain or, prcferablj-, improve conditions on the bogs, the baseline information bccomes a 
minimum standard to which the site must not be allowed to fall below. This data could also be uscd 
for publicity and interpretation purposes dependent u p n  the final outcOme of the site; i.e. in 
anticipation that the site may eventually be uxd for the public benefit (as a mare reserve for 
example). 

2 Monitoring during operations: During t h s  phasc. management measures and their effects should 
be monitor& to ensure the site stays abave the minimum standard as set by the baseline survey. 

3 Postaperations monitoring: A full re-survq of the site should be undertaken to mmpre1iensively 
assess the effects of mining and management measures on the site. This monitoring should also 
establish the new status of the site following restoration to effectively act as new baseline datasct for 
preparation of a new management plan. 

4. Monitoring Prescriptions 

4.3. Pre-operations 

The baseline information should includc: vegetatton survey. topographic mq, photographic survey, 
hydrologica1 characterisatlon and archaeological survey. This would be best achwed through the following 
methods and techruques: 

4.1.1 Aerial photography 

Low-level, false colour aerial photographs arc used exzensively for bog management planning in Holland 
and Switzerland. Careful analysis of the images a l l k i  to ground truthmg provides a c w t e  vegetation maps 
including hydrological features (drain, peat cuts etc.). In additton photometric analysis of the pictures 
allows accurate topographic maps to be constructed to a precision of * 30 cm. Oblique aerial photographs 
should also bc taken at thrs stagc 

4.1.2 Fixed-pint photography 

As pan of the baselinc infonnatlon gathering exercise it Is important to gather as much data on the present 
state of the site. Fixed p i n t  s t e m  photographs are a cheap way to document a site. It is suggested a series 
of photographs are taken with a parttcular emphasis on areas which are likely to experience the greatest 
changes. 

4.1.3 Water-level monitoring 

Water-level monitoring will be essential to determine the site's present slatus. Dip wells have the 
dmdvantage of king time-consuming to read and do not show minima and maxima. This is partly 
alleviated 
automatic water-level measurers which only need r d n g  every 6 months or so. These are much more 
expensive so i t  is suggested the\. arc sparsel!~ used. One should be placed on the mire eqmse .  2 on the 
txlges of the bog adjacent to Severe management mpacts with another placed in an area which will form a 
new lagg fen. 

us@ WALRAGs whch record minimum and m i m u m  levels. An alternative is to employ 

35 



4.1.4 Meteoroiogical Data 

Tile water-level information should k allied to climatological information. I t  i s  suggested that t h ~ s  dam is 
bought from a local meteorological station. 

4.1 5 Archaeological Survey 

Peat-bogs arc a rich archive of environmental and cul tml  histon.. This should be assessed before mining 
operations mmience. 

4 2  During Opcrations 

The current British Coal plan for Drumshangie envisages that mining operations will last for 10 vears. 
Bundmg would have to occur prior to the main mining phase. i.c. at the beginning of the 10 year period 

Monitoring during this phase would entail 

1 Dcbild photographic survey of all management measure e.g.  bund construction and lagg fen 
crcation. 

2 Where peat is removed or cut into during mining operations or as a result of bog management. a 
watchng brief should be allocated to local archaeologists so that archaeological or 
palacocnvironmentai information i s  not overlooked 

3 Bunds. created as part of the management operations. should bc monitored to check their eficienq. 
This can be carried out by wallung the structures visually checking for faults and also by monitoring 
lagg watcr-levels. WALRAGs or continuous data loggers should be Installed in newly created lagg 
fens to allow levels to be chcckcd oncc a month. 

4 Hydrological monitoring on thc mirc expanse should be continued. Data should be checked once a 
month to chcck for unexpected variability or water-lwcl crashes below the prescribed minimum. 

3.3 Post-Operations 

As a result of rcstoration works to the peatlands and thc whole sitc. thc site characteristics will have altered 
from the original baseline. It is. therefore, envisioned that the site is subjected to a repeat baseline survey as 
described above. 

5 Resource Implications and Data Collection 

The management and monitoring costs of the aforementioned works entail signifimnt expen&ture. However. 
when put into the context of the total costs of the Drumshan#e mining operations. the expen&ture is. 
relatively. eh*emelq small. 

The mardoring opsmtiom conveniently dtvlde into 3 tasks: 

1 Pre-opemtions baseline survq- - thls could be let as a single contract with cost absorbed into the site 
preparation (for mining) budget. 

2 Monitoring during operations would entail onr day per month's work. Fundwg. @ the mining 
operator. aimed at the local Wildlife Trust would allow them to add this work to thc work 
prognmrne of existing reserve managers. 



Cost: f 1,OOo per year for 5 years 

3 Post operations survey could be re-let as a singlc mntma with the cost absorbed into the sitc 
restoration budget. 

cost: €10.000 

6 Data Storage, Analysis and Use 

The initial sunrey should be collated on computer. where possible or filcd appropriatel?. This could be 
slorcd with the ImI Trust to allow the resaves nlanager (see above) to use the data for on-going 
monitoring. During operations. analysis would be rather curson mainly concenmting on whether water- 
lcvcls wcrc falling below thc prescribed minima. If water-levels &d fall below these minima. then thc 
mining company and rescrves manager would investigate the masons for th~s  so that remedtal actions can bc 
initiated. 

A f i l l  assessmcnt would bc madc in the secand (post-operations) contract. This analysis would contribute to 
a new management plan. The conclusions of-which would heavily resl an thc future status - both eco- 
hydrological and political - of thc site. 

7 Present Monitoring 

The Drumshangie area has been subjected to detailed geological suntcy for the past 15 pears. Phase One 
(equivalent) vcgetation survey data is also available. 
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SHAPWICK HEATHNATIONAL h'ilTURE RESERVE, SOMERSET 
REHABILITATION PROJECT 

McnTn Ycandle. English Nature 

1. Introduction 

Shapwick Heath is a 1200 acre NNR site situated in the Brue Valle!, on tbc Somerset Lcvels. The Bruc 
Valley is also known undcr Its ancient namc as thc Vale of Avalon (Map 1 ). 

Qvcr the centunes. thc wetland landscape has been coniplctely transformed, first 
reclamation to create wct pastures and tbcn b\. commercial peat cutting. The peat industry has doniinalcd 
this landsape for the last centun.. Now chztngcs in this industry providc a unique opportunlh to recreatc 
something of the former wctland character of the Vale of Avalon. 

drainagc and land 

Shapwick Heath "R consists of many Mcrent  habitats whch over the years havc sflercd greatly through 
cffccts of h n a g e  from the adjacent p t  workings. This has resulted in the loss of some important s p i e s :  
notably the Large Marsh Grasshopper which has occurred despite the efforts of English Nature to stop water 
loss from the sitc. Now English Naturc have managed to Secure a hydrological unit which isolates the "R 
from surroundmg land, through major cnginccring work. This has been made possible 
ex-peat workings from Levlngton and other bodics, and sufficient funding for the project from English 
Nature's Lowland Pcatland Programme. 

the donation of 

We estimate that k!v summer 1995 we should have control of the hydrolog?' of the "R arid be ablc to 
address the problems of drying which have seriously degraded the nature conservation intcrest over the 
wholc of the site. 

2. Site Description 

The main habitats (prior to the Lwington deal) are:, 

2.1 Acid Grassland (M.25,60 acres) 

This habitat. once the home of the Large Marsh Grasshoppx and Marsh Fritillar?.. has suffered through 
drying. reducing the area of M.25 to just 10% duc to the invasion ofMolrnia caerulea and Betula/n<vrica 
scrub. 

2.2 Neutral Ha) Meadows (140 acres) 

These are the best exmples of neutral hay meadows an the Somerset Levels and Moors, and seem to be thc 
least affeaed by h n a g e .  b u s e  of subtle differences in land height due to &orts of the old turf dtggers, 
each field has its own character. Thex producx stunning displays of mlour in late May and June with 
unwmtable numbers of butterflies particularly Meadow Brown, Ringict and Marbled Whte. With four 
meren t  orchids and vast amounts of Scabious. Knapeed and Betony, the meadows are the second biggest 
attraction to the public after thc birds. 

2-3 Rhynes and Ditches 

These e f l d v e l ?  clwide the reserve into approxirnatel!- 5 acre fields and have great botanical and 
invertebrate interest i.e. Lesser Silver Water Beetle (Hvdrochora coruhoides), Ha~y Dragonfly (Rr~chvPon 
prarmse). Bladderwon (litricularin spp. 1. Bogbwn (A4cn,vanthes trl_jbliuta) and Water-violet (IJntronin 
palustriris). 
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2.4 Woodland and Scrub 

To thc pcat purists. trees are not acceptablc on peat duc to the effects ofcvapotmnspiration but these wet 
birch woodlands provide habitit for a variety of wildlife. such as onc of thc onl!. two colonies of Whitc 
Admirals in Somerset. There arc also nationally important fcrn corimiunities that require the damp. 5ha& 
con&tions that these woods providc. Brecdmg birds includc Nightingale (Luscinia ntqorhynchos). 
W d p e c k c r  and occasionally Nightjar (CaprItiiuIgus ezrropacus) and Willow Tit. 

2.5 Ashcott Plot (16 acres) 

This is one of the last rcninants of rnirc vegetation on the Le~cls and has suffcrcd the same fate 3s the acid 
grasslands. Through !cars of drainage the area ofSphapnum has been reduced to approsirnatcly 3%. A 
pump n.as installed in 109 1 to pump w m r  from thc peat workings into the site, bul because the water from 
Lmington's drainage channels is 1-2 ms into thc mineral-rich clay. thc feared vegetation change due to 
eutrophication bs started to happen (e.g. an invasion of 7 j ~ h a ) .  

2.6 Old peat workings previously managed by Fiwns (Levington) and W e ~ ~ e r  Water plc 

The management of approximately 650 acres of old peat workings in Shapwck Hcath has bccn passcd from 
Fisons (k ing ton)  and Wessex Water to English Nature. Unfortunately only 80 acres has any pcat left on it. 
on the rest of thc land thc p a t  has been totally exhausted eqmsing the marine clay. 

3. Management Objectives and Measures 

3.1 Acid Grassland 

Manaeement obiectives: 

0 Managc as species-rich hholinia coeruleo/PoteniiIla erecfa commUnit\. with target species such as: 
Cir<vum dixwctunt. Sucucciso prolensis, Solix repens. i,,vsimachin nummtlhrin, Filipenduln ulntnrin, 
Carex partccn. C. hostiona, Erica rctralix. 

Maintain s m l l  percentage of Rerula.$t(vrica scrub for birds and invertebrates 

b s c  water Iwels and avoid flumations 

Removcscrub 

Arrange grazing at correct densit?. 10 maintain species-rich communih. 

3 2  Neutral Hay Meadows 

To maintun as species-rich damp hay rncadows 



Late hay cut (July) nith aftcrmath grazing bI. cattlc. Oncc in ever?' 5 years graze meadows earl?- 
(ApriVMa!') in rotation to chcck Invasive specres (Juncur). Once evc? 3-10 years omit ha?- cu1 and 
g m c  late in the year. again in rotation to benefit invertebrates. 

3,3 Ditches and Rhynes 

TO maintain a &verse mosaic and range watercourses from open water with emergent fringes 10 
channels almost choked with vegetation. 

-- Mcasures 

a Trad~tional inanageiilcnt of rhyncs for consewation consists of clearing mechanically eve? 3-5 years 
on the resenc 

Where CQSK is not such an important factor. the? arc selectively clwred of chohng vcgetation 
(Ci(vceriaJ?urtnns) by hand annually and only clearcd mechanrcallg when necessary and then only one 
half rhyne and one bank in any one year. 

3.4 Woodland and Scrub 

Objectives 

TO create more suitable nesting habitat for Nigh!@ (Caprirnulpus europaeus) and Nightingale 
(Luscinla nregarh~vnchos). 

Create as much edge as pssiblc in scrub areas. for f d n g  Nightjar (C,'aprmulps europaeus) and 
bare peat with dead vegetation for nest sltcs. 

Measures 

Fell selected arms to allov dense undcrgrowth to develop. This is not only important for nest sitcs for 
Nightingales. it is also a vital nectaring point for invertebrates. such as White Admiral and Silver- 
washed Fritillay-. Barc ground for Nightjars can OCCUT naturally. under scrubby trecs, if not. this can 
L achieved mulching with black polythene and covering with rotted wood chips. 

3.5 Ashcott Plot 

Increase Sphagnum a m  and reduce need for pumping. 

Maintain high mter  levels. 

Measures 

Remove all trees and scrub. 

lnscn polythene membrane vertically around the whole of the sitc. 

Arrange graung at correct densit!. 



3.6 010 pear workings previously managed by Fiwns (Lmingtun) and Weswx Water plc (peat voids) 

Objectivcs 

Create new wctland habitats e.g. rced swamp. rich fen. wet heath. ,SphogCntlrrr mires 

Measures 

Stop pumping and allow water to risc to sutnmer pen. Culvcrts will allow surplus aatcr to drain. 
prcvcnting levels rising abovc sunirner pen. Because most of the land has been workcddown to the 
clay, water depths are likely to bc in the ordcr of 0.5 - 1.5 rns deep. Thc water areas will hc colonised 
b!‘ reed snamp with carr woodland developing on the fringes. 

On the land wherc pcat has k n  left. level-out peat baulks and make area hydrologically sccurc 

Install control system 10 allon Lvatcr either into or out ofthe site. 

Mainmn high \vater levcl all ymr round 

If necessaq . introduce targct spccies The precise inanagement reqmrements for thc levelled arm w i l l  
become clearcr as the vegetation community dcvelops obptlves 

4. Monitoring ObSectives 

4.3 Acid Grassland 

0 Monitor vegetation changes to deterniinc thc optiniurn Mater table and grazing management required 
20 maintain wet acid grassland and rrnportant invertebrate cornmumties and target species (c g Marsh 
Fntillan . E71phvdrvo5 aunma) 

Methods 

Vegetation - nested quadrats. fixed p i n t  photograph!’ 

(c Water lcvcls - d ~ p  wells 

0 Invertebrates - butterfly transcas - gcnenl invertebrate suneps. lntcnsc monitoring of Marsh 
Fritillary ( E u p h , v d y ~ ~  aunnro) e.g. adults’-larvae - sunwal rate of larvae 

4.2 Neutral Ha!- meadows 

Objectives 

T’Q monitor vegetation changes to determine optimum grazinglcutting regime for the varied hay 
meadow communities and associated invertebrate assemblages. 

Methods 

Vegetation I nested quadrats I fixed p i n t  photography. 

Grazing ~ stocking numbers - tyx - w o n 5  
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Hay cutting - dates. 

a Invertebrate - butterfly transcxt - general imwtebnte sune>-. 

4.3 Rhynes and Ditches 

Obiectives 

Monitor structure of h t ch  vegetation to mainlain variety of ditch habitats from open water to choked. 
for benefit to aquatic plants and invertcbrates. 

Methods 

Assess dtch maintenancc annually e.g. percentage ofopcn watcr 

Record annual maintenancc prognmmc. 

Counts Of dragonflies and RDB species e,g. Lesser SiIver Diving Beetle (evdrochltm cnmhnidcs) 

4.4 Woodland and Scrub 

Obiectives 

Monitor woodland conditions required to support important ppulations: c.g. ferns - White Admiral 
( L a d o p  camillo). Nightjar (Ckprimulgus europaeus) and Nightingalc (Luscinin megarh,vnchos). 

Mcthods 

Trial mapping of Royal Fern (Usmunda regpulrs) and Marsh Fern (The!vp~rrs zhrlvptrruidees) (c.8 
number of plants per 10m x I Om quadrat). 

Butterfly counts annuall!, (target sp. - White Adrmral). 

Breeding bird ~ n s u s .  

Record of w d a n d  management 

4.5 Asbcott Plot 

Objectives 

Monitor vegetation changes to determine the optimum grazing and water table management regimes 
whch promote an increase in dim&ution and growth of Sphupnum spp. 

MCthods 

Vegetation - nestod quadrats 

Selectively map locations and &stributions/ex?cnt of Sphagnum species 



I 

4.6 Old peal workings pre.riously managed b) Fisons (Levingtlon) and Wessex Water plc 

Objectives 

Monitor vegctation clianges to dclcrminc optimum conditions for target wetland cornrnunitics 
@ r a n g  birds - wintering - passage birds - invcncbrates and ottcrs - rmdkd and open water) 

Monitor water tablc to determine cxtent of summer dcficit. 

Monitor vegetation changes on levelled land to see what happcns. 

I, 

Mcthodc 

Vcgetation - aerial and fixed-point photography and mapping. Nested quadrats in levelled arcas. 

Breedmg bird census of target species (RDB and schedule 1 ) - annually. 

Census of all brccding birds ( 5  yearly). 

Winter W B S  count. 

Water levels monthly - gauge boards. 

Rccord and map otter spraints. 

Dragonfly tnnsects. 

5. Resource Implications 

Vegetation monitoring: first year let to ConllracI: f2500. After first ycar 5 days EN 5tafI: 

I, Fern mapping - first year let to contract' ~5300. M e r  first year. 1 day EN staff. 

Breeding bird census - 5 yearly. f5OO 

Inverlcbraic work done tn- volunicers and reserve staff 

I, Aerial photognphy - 3 yearly: L1500 

Fixed p i n t  photagraphy - reserve WE 

0 Water quality and levels - reserve s d .  Total days reserve slafT - 60 days 

6. Data Collection, Storage and Use 

6.1 Data Collection 

Ths is an a r a  in need of rmic\\.. At present. data collection from v o l u n t ~ ~ ~  is rather unorganised. 

6.2 Data Storage 

This is an area also in need of re\wx and 1s at present vep fragmcntcd Information can be stored at 
vanous paints. 1 c volunteers' homcs. reserve workbase. Site Manager's ofice or regional office An efforl 
must be made to centralise data 



6.3 Use 

Monitoring providcs valuable information important to the management of thc NNR. Information is also 
passedan to other intemted W e s .  Bmusc ofthe clox proximity of other consendon organisations i.c. 
RSPB and the Somerset Wildiifc Trust. information is read& passed at 'ground Iwel' between thc thrcc 
organisations. 

7. Present Monitoring 

7.1 Vegetation 

At prescnt, monitoring (changes restdung from management) is a vexl; non-scientific proccdurc. bul this 
does not imply that present monitoring is not effective. Monitoring vegetation changes due to English 
Nature management consists of walking field btch or wood and obsening thc changedeqxcted rcsults. For 
example. acid grasslands after grazing. look to see ifMolinia is retmting. benefiting target vegetation 
species i.e. Meadow Thistle (Cirsiurtr dssectum) and I\y-leaved Bell-flower (JVahlenhergia hcd~rucea). 

7.2 Invertebrates 

Thus is maid!, carried out by volunteers. except Marsh Fritillay (.Euph,vd?yas auriniu) and Whte Admiral 
(Lodnpa camilla) which are monitored by reservc staff  and monitoring by volunteers includes: 

moths, - monthly through sumrncr 

Ir dragonflies - weekly through m m e r  

butterflies - weekly transect (resenc staff, 

rare spccics i.c. Lesser Silver Diving Beetle (Hvdmcaro carahoides) 

7.3 Water Management 

A water test is Cam& out monthly b- reserve staff measuring - temperature. pH. axyigen content and 
conductivih. Water Iwels are not m e a ~ u r d  simply observed. For example. ifuater lwels are down in the 
ditch system the irrigation pump is turned on and levels r a i d  to optimum level. 

7.4 Birds 

Because of the wide interest in this subject from the general public. voluntary organisations and reserve mff- 
birds are comprehensively monitored i.c. breedmg census. WEBS munts and BTO counts. 

7 5  Otters 

Spraints are recorded and mapped 

7.6 Projects 

There are seven1 spccific management and monitonng projects on-going These are done bl\' volunteers. 
insttgated and overSeen reserve stafT These projects are designed to deguard and lncrease some of the 
rare invertebrates and brcedtng birds For c m p l e .  Emerald Damselfly (Lestes sponsa) and Nightjars 
(Cuprrmulp~~ europueus) The management and morutonng 1s orgarused and carned out thc ~nd~viduzil 
volunteer who liaises as oflen xs possible wth rcserve SE& 
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Study Area 
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