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Summary

1 This report describes the results from the sittegear of systematic monitoring of
the nationally endangered fen raft spid@olpmedes plantariysat Redgrave and
Lopham Fen National Nature Reserve, Norfolk. Mgk was undertaken as part of
English Nature’s (now Natural England) Species Reppand BAP programmes in
2006. Habitat management work and measurementsfalce water levels are also
documented and discussed in relation to spiderlptpn trends.

2 Throughout the 16-year census the populationweassmall and its range restricted
to two small and spatially separated areas, otelken and Middle Fen.

3 Desiccation of the fen by artesian abstractioought to be responsible for the
decline in this essentially aquasipecies, ended in 1999 with relocation a borehole
that had drained the fen. This, in combination viigher than average rainfall in the
following two years, resulted in rapid hydrologicatovery.

4 The census data for the seven years since berelosiure, including those for 2006,
showed that hydrological recovery did not resulamy recovery in either the
abundance or range Df plantarius The population remained concentrated in the
two areas of ponds that were irrigated during ttoeights of the 1990s.

5 An annual index of population size that allowtatistical comparison between years,
and between sub-populations, showed that the celadasvere best described by a
model in which population size varied substantialtgl sometimes significantly
between years, but with no evidence of a sustaipadrd or downward trend.

6 Modelling of the data sets for both the Littleldaviiddle Fen sub-populations showed
that there was a highly significant difference besgw them in the pattern of annual
variation.

7 Rotational mowing o€ladium mariscuswhich dominated the core areas bor
plantarius was abandoned in favour of extensive grazingimraer 2002. Failure of
the stock to graze much of tBe plantariusrange on Little Fen grazing necessitated
supplementary by mowing of stands of tall fen vatieh outside the former mown
areas from 2004 onwards. On Middle Fen mowing osdemature stands Gf
mariscusthat were left ungrazed by stock, was resume®@62

8 2006 saw a severe drought in late July thathefimajority of ponds in the coiz
plantariusarea on Middle Fen completely dry. Its effectsevaightly less severe on
Little Fen, which may have been buffered by be#éention of water from the
previous winter’s recharge. Ponds dug on Greatifr&998 for a potential re-
introduction ofD. plantarius dried out completely for the second time sincsgie
of the bore-hole, and the for the first time siacgew sluice to facilitate water
retention on this part of the fen became operationa

9 Continued failure to make any progress towarsisséained and significant recovery
of D. plantariusat Redgrave and Lopham Fen makes it imperativieeffective
population monitoring is maintained. The resultsnafre detailed modelling of the
long-term census data together with those fromregearch projects, supported by
English Nature at the University of East Angliagsti help both to explain the
failure of Redgrave and Lopham Fen population tover and to inform
conservation management decisions during 2007.
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1 Introduction

This report summarises monitoring and managemerk widertaken as part of the Fen Raft Spider
(Dolomedes plantariysRecovery Project at Redgrave and Lopham Fen higtidature Reserve
(NNR) in 2006, the sixteenth year of monitoring @aajeted management for plantariusat this
site. Redgrave and Lopham Fen remains one of br#ytUK sites for this Schedule 5 species. The
recovery project was initiated in 1991, under thgpaces of English Nature’s Species Recovery
Programme, to prevent extinction of this populatiehich had been reduced to very low levels by
desiccation of the site by artesian abstractiompmmunded by droughts in the 1980s (Smith 2000).
The remnant population had become restricted fgturds on two separate parts of the NNR.
Throughout the 1990s, despite targeted habitat geamant, monitoring showed not only that there
was no significant increase in population size,disib that its range continued to contract. Irragyat
of the ponds inhabited by the spiders throughastghriod appeared to be the key factor in their
persistence (Smith 2000).

Rapid hydrological recovery of the fen, followinipsure of a public water supply borehole
adjacent to the fen in 1999, was expected to r@saltrapid increase in the spider population. This
expectation was encapsulated in Bw@omedes plantariuSpecies Action Plan targets for this site
(U.K. Biodiversity Steering Group 1999), of a surs¢al increase in density per pond to the
maximum recorded during the 1990s, and a ten-faicease in range.

However, this report shows that, seven years #ftefen became wet again, the spider
population remained both very restricted in itdrdbsition on the fen and precariously small. The
2006 results from a highly standardised annualuease presented and discussed in the context of
the previous 15 years’ data. This report also dessrthe results of monthly monitoring of water
levels in the census ponds and documents managéas&stcarried out by the Suffolk Wildlife
Trust (SWT), the NNR managers, on the fen vegetatidhe areas occupied By plantarius.The
census results are discussed in the context vegetatd water level management and
recommendations are made for these in 2007. Howedigaussion in this report of the reasons for
failure of the population to recover, and of meahaddressing this, is limited because substantial
new analysis and research information will becorralable in 2007. New models of the long-term
census data in relation to water levels and veigatatanagement, the completion of autecological
research being undertaken by Phil Pearson at theetdity of East Anglia (UEA) and the
integration of both of these with genetic reseaedently completed by Marija Vugdelic
(unpublished PhD thesis, UEA Norwich) should previduch greater insight into tie plantarius
recovery problem than is currently possible.

Further background to the project, and detailsrefijpus years’ work, are given by Duffey
(1991) and Smith (1992, 1993, 1994, 1995, 1996719998, 2000).

2 Methods

2.1  Annual census

The annual census BX. plantariusfollowed the methodology adopted in 1993 and dieedrby
Smith (1993, 2000, 2006). The three replicate courdre made at 29 turf ponds on Little Fen (Fig.
1) and 30 on Middle Fen (Fig. 2) in the second balfuly (Table 1). The counts for each fen were
made on three consecutive days, whenever conseterfavourable weather conditions allowed.

In 2000 and 2001 very high water levels made itasgible to census Little Fen during the
summer. From 2002 onwards, two Little Fen pondkigted in the original scheme had to be
excluded from the census because they had beetastially infilled with spoil during the fen
restoration operations (Harding 2000). Counts atdtiner Little Fen ponds were made from the
bank because the depth of sediment made work iwalber unsafe. By 2004 two of the three
replicate counts at a further pond were also meata the bank because of the depth of soft
sediment: in 2005 and 2006 all counts at this gradito be made from the bank.
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2.2 Analyses of annual census data

The annual census data are expressed as an inteeddeom analyses of population trends carried
out using generalised linear models, with the maxmtount for each pond in July as the response
variable (Smith 1995, 2000). Log-linear Poissorreésgion models were fitted to the systematic data
collected since 1991 (excluding Little Fen in 2@0@ 2001,when it was deeply floodead$
implemented in program TRIM (Pannekoek and vare84ri998). TRIM allows the data to be split
into different strata: in this context Little andddle Fens form separate co-variate strata. Thesinod
also allows sites to be censused in some yeara@muthers and so both the data from the set of
ponds censused at the outset of the project (199%)1and those from the set of ponds censused
from 1993 onwards, could be utilised (see Smith5)99

The program fits five standard models: (i) no tifpear) effects; (ii) linear trend (in log numbers);
(i) linear trends within covariate strata (lindaends differ between Little and Middle Fen); (iv)
time effects (separate effects for each year)tifwg-effects within covariate strata (year effects
differ between Little and Middle Fen.

2.3 Breeding indicators

Very limited but comparable quantitative information breeding success each year is derived from
the counts of adult females and of nursery websduhe annual census (above). Additional
information is derived from casual records and feedge-cutting management but this cannot be
used for quantitative comparison between yeargnfemsive study by Phil Pearson, of an area of
ponds in the core of the spiders’ range on Middie,provided a much larger data set that allowed
comparison between 2004, 2005 and 2006.

2.4 Water levels

Routine water level measurements against posteiodnsus ponds on Little and Middle Fens, and
in the ponds dug on Great Fen in 1998 (Smith 20008), were carried out at approximately
monthly intervals. The levels in the Little and Mid Fen ponds are expressed relative to an
arbitrary datum established in April 1992. The hésgof the measuring posts in the Great Fen ponds
were levelled and so the measurements are expredagde to Ordnance Datum.

Ground water levels on the fen have been monitbydtie Suffolk Wildlife Trust since 1976 using a
network of 54 piezometer tubes (Smith 2000). Mdshese monitor near-surface hydrology: eight
are sunk into the underlying chalk. The data preskim this report are the highest monthly mean
recorded from all of these tubes between Novemtergril (winter maximum) and the lowest
monthly mean recorded between May and Septembem@sn minimum) each year. Although this is
a coarse measure, it gives a good picture of éifiegs between years over the 30-year recording
period.

3 Results

3.1 Distribution

On Little Fen, since closure of the artesian borehole in 189%lantariuswas found predominantly
in the southern part of the census area (Fig.l#s drea also held the core of the population durin
the 1990s when it was irrigated with a piped watgrply to maintain summer water levels in the
ponds. In most years spiders were recorded on sbthe relatively isolated ponds further north but



the number of these ponds occupied was lower thémei peak years in the 1990s. 2006 saw a
limited recolonisation of ponds that were more refoom the core, southern margin of the census
area.

The number of ponds on which spiders were recovdedd from year to year but the range of
variation since borehole closure was similar td thahe 1990s (Table 2). In 2006 the numbers of
core area ponds on which spiders were recordealynnds slightly lower than in recent years but
the number of more distant ponds was correspongdimgher.

On Middle Fen, D. plantariuswas similarly largely restricted to the area ofg® that had benefited
from irrigation between 1991 and 1999 (Fig. 4, €ab). Throughout the 16-year census, spiders
were recorded on ponds to the west of this areainrdome years. They were not recorded on any
of these ponds in 2004 or 2005 but in 2006 thegpeeared right at the western end of their range
recorded since 1993.

3.2 Abundance

Since census work began in 1991, the size obth@antariussub-populations on both Little and
Middle Fens has varied substantially, and in soases significantly between the years but at no
time has there been any evidence of sustainedjoifisant recovery (Table 3, Fig. 5). Numbers in
2006 were very similar to those in the previous ywars on both Middle and Little Fen.

Separate analysis of the 16 year data set forittle &nd the Middle Fen sub-populations shows
that, in both cases, the annual time effects magile a better description of the data (lowest AIC
values) than either the linear-trend or the no-effects model. For Little Fen this model had an
AIC value of —166.5 (Wald test for significancedsviation from linear trend: 102.j3<0.001,

df=12). Linear-trend and no-time-effects models A#d values of 5.12 and 23.9 respectivéipr
Middle Fen this model had an AIC value of —22.0 (fMast for significance of deviation from linear
trend: 156.51p<0.001, df=14). Linear-trend and no-time-effectsdels had AIC values of 296.2
and 295.0 respectively.

Inclusion of the data for both fens in the popwatmodels showed that, as in previous years when
such comparison was possible, there was a highhyfiiant difference in the annual pattern of
variation between Little and Middle Fen (analydislata for 1991-'99 and 2002-‘06: Wald test for
difference between fens: 83.4,<0.001, df=13).

3.3 Breeding indicators

On Little Fen evidence of breeding in July 2006 suggested thajsastage in the year, this was the
best breeding season for at least five years, indégrms of the numbers of adult females sightetl an
the numbers of nurseries recorded (Table 3). Sedlj@g operations revealed a further two
nurseries, within the core area but immediatelttsofithe track defining the boundary of the census
area (Pool 13 from the 1991-1995 census: see 998h). No evidence of breeding was
encountered during cutting of fen vegetation owatsiee core area f@. plantarius(Fig. 1).

On Middle Fen the July census data suggested that 2006 wadyadfaerage breeding season. No
evidence of breeding was encountered during cuttiije mature sedge in the north-west of the
core area (Fig. 2). However, in the area of youngedge, last cut in 2003, and studied intensively
by Phil Pearson since 2004, breeding numbers wghe Thirty-twoadult females (18 nursery
webs) were encountered in 2006 compared with 19vglds) in 2005 and eight (and 8 webs) in
2004.



3.4 Water Levels

2006 saw the lowest surface water levels on Miéfele since closure of the borehole in 1999.
Figure 8 suggests that levels were also lower thaimg the droughts of the 1990s but the lattea dat
underestimate the troughs because dry ponds wehedexl from the data set. Figure 9 shows that
more ponds dried out in extreme years in the 189%s in 2006. During the 1990s, however, the
ponds in core of the Middle Féh plantariuspopulation were protected by irrigation and rarely
dried out. By contrast, in 2006, in the absenceerigfation, the core pools dried out more rapidigtt
the formerly unirrigated pools to the west. Forfing time since the census began in 1991, most
were completely dry in early August. The only pomds/hich any water remained in this area were
those excavated in 1996 (Fig. 2). The extreme drowgs relatively short-lived, with all ponds
regaining some water by the third week of August.

The 2006 drought had less impact on the ponds tble Een than on Middle Fen. It had less extreme
effects than the drought of 2003 both in termdhefdepth and duration of the trough in water levels
(Fig. 7) and the numbers of pools that dried omgletely (Fig. 9), although many ponds were
empty or at very low levels. Surface water levklsng the preceding winter recovered better on
Little than on Middle Fen (Figs. 7 and 8) and mayebuffered it against the extremes of the
summer drought.

In 2006, and in the dry summers of 2003 and 20@%emquality in many Little Fen ponds appeared
to be poor, showing symptoms of strongly reduciogditions. By July, many of the ponds were
characterised by spectacular blooms of purple sulphcteria over dense mats of rott@igaraspp.
exposed by the falling water level, together withtev with a milky appearance and very strong
smell of hydrogen sulphide.

On Great Fen, the ponds dug in 1988 (Smith 1988y dwut completely at the beginning of August
although they remained dry for less than a momtiepntrast to the 2003 summer when they
remained dry for nearly three months (Fig. 10). &/&vels in these ponds during the 2005-2006
winter were conspicuously lower than in any of pineceding winters since recording began in 2000

4 Habitat management

4.1 Rotational mowing ofCladium mariscus

TheC. mariscuscutting rotation initiated in 1998 (Smith 1998)stands surrounding the ponds that
supported the highest densityl@f plantariuson both Little and Middle Fen (Figs. 1 and 2) was
abandoned after 2003. In 2004 the fences arourse treas were removed to allow stock to enter
(Smith 2005). However, because of failure of tleelkstto graze much of the wetter fen, the SWT
initiated limited cutting of stands deemed to beniost need of management, from 2004 onwards.

In 2006 an area of mixed, tall fen vegatation wa#sagthin theD. plantariusrange on Little
Fen (Fig. 1). All cutting was done in the last tweeks of July or the first week of August and cut
material was raked-up and removed from the sitegugiwinch to minimise compaction and damage
to C. mariscuswhich, in this area, was confined to the marginthe turf ponds.

On Middle Fen failure of stock to graze dense nesfurmariscug4.2 below) led to the
cutting of a block of sedge within the core of eplantariusrange (Fig.2) for the first time since
the rotation was abandoned.



4.2 Grazing

In 2006 the grazing management of areas occupi€d plantariuscontinued to be much more
successful oMiddle Fen than on Little Fen. Grazing on Middle fen was biytle and on Little Fen
by cattle in the summer and Konik ponies in theiaut and winter (full records of stock types, rates
and movements are maintained by the SWT).

In the late 1990’s, talP. australisbecame very dominant in the western part of thgeafD.
plantariuson Middle Fen, away from the fenc€d mariscusdeds (4.1 above). Most of the turf
ponds in this area were densely shaded. Cattlengr&om late summer 2001 onwards had a
substantial impact on the reed, and shading gbt¢imels was much reduce@. mariscusstem
densities appear to have improved in some arelsidafie Fen, away from the dense stands in the
core spider areas, probably as a result both airggaand elevated ground-water levels (Stehal
2004).

Within the formerly fenced and c@ mariscuseds in the corP. plantariusarea on Middle Fen,
the stock primarily entered drier areas where gsesiuich as Calamogrostis epigeosAmtus
subnodulosusvere important elements within tkle mariscuseds. They only entered the
mariscusdominated stands that had had been cut most rg¢2003: Fig. 2) and were still
relatively short and open. Mature, dense stands \eérungrazed.

OnLittle Fen, as in previous years (Smith 2005), stock once agaide very few incursions into
the areas occupied B plantariusand had a negligible effect on the vegetationyTdpmpeared to
be deterred by the much wetter conditions than aidM Fen. During the winter they made some
incursions along former barrow-ways into the preoh@amtly grassy area that was cut in summer
2006 although they did not venture into the adjaeesi fen.

5 Discussion and Recommendations

In 2006 both of th®. plantariussub-populations on Redgrave and Lopham Fen folliatwepattern

of recent years, with a very restricted range amdriumbers. At no time during the 16 year census
had there been any evidence of no evidence oftaisead or significant increase (Smith 2000, Smith
2006). Modelling showed that fluctuations in nunsoeetween years continued to differ
significantly between the two sub-populations, fsjmg that the factors controlling them are
complex. As in many other years, positive signsluding a good start to the breeding season on
parts of Middle Fen, and a some evidence that &abhpopulations had of re-occupied ponds from
which they have been absent in recent years, wateh@d by negative indicators. The drought of
2006 showed clearly that, despite the substamtipiovement in average hydrological conditions on
the Fen since closure of the borehole in 1999utfgoponds on which the spiders rely remain very
vulnerable to desiccation. The impact of the sumdneught orD. plantariuswill be described in

Phil Pearson’s thesis, to be published in 2007.

Although the persistence BX. plantariusat Redgrave and Lopham Fen shows that it is rdbust
intermittent dry summers, the current trend towardapidly increasing frequency of hotter and drier
summers is of great concern. Two successive sumnmigrgomplete breeding failure would result

in extinction of this species, which has a two-ydarcycle. The 2006 drought also illustrated tioe
first time that the ponds occupied by the coreneffiopulation on Middle Fen, and which were
irrigated during the 1990s, are now more vulnerabhater loss than the sub-optimal ponds further
west. The bulk of the Middle Fen sub-populatiothisrefore at extreme risk from drought.



Urgent attention is clearly needed to the mainteaari summer water supply on the fen. While re-
instatement of irrigation is unlikely to be feasipincreasing the depth of turf ponds, a rolling
programme of creation of new pondsid continual exploration of the potential of sis to
maximise winter recharge and retard summer lossesll options that demand serious
consideration.

The role of vegetation management in the consenvatiD. plantariusat Redgrave and Lopham

Fen remains difficult to quantify because it hasagls been undertaken on a ‘best-guess’ rather than
an experimental basis. During 2007, however, arsabfdboth the long-term census data in relation
to the sedge cutting rotation, and of vegetatioumcstire in relation t®. plantariusnumbers (being
undertaken by Phil Pearson), should provide muctemabust basis for advise on this aspect of
habitat management.

Also largely unexplored to-date, better informatamthe role of water quality in the conservatién o
D. plantariusshould also become available during 2007, asudtresPhil Pearson’s autecological
study.

The bringing together of new analyses of the l@rgatdata and the results of the PhD studies of the
genetics and autecology of this species, will heladdress the reasons why the spider population
remains so precarious, and to inform both manageofd¢he fen vegetation and hydrology, and
possible genetic manipulation of the populationthiea meantime, the survival of the population
remains dependent on pragmatic decisions aboutgearent and the hope of avoiding protracted
droughts. The acute risk of stochastic extinctemhtb the inclusion in the 2005 revision of the
Species Action Plan targets of the possibility sthblishing new foci of population, both within the
fen complex and further afield. Ensuring that thelses can fulfil the JINCC and IUCN is an urgent
priority for 2007.

While theD. plantariuspopulation at Redgrave and Lopham Fen remainsessapous, there is a
clear need to continue consistent monitoring o$ite and range, and of the water levels in thispar
of the fen that it occupies. The regular measuremiwater levels in the ponds included in the
plantariuscensus continues to provide data essential tariderstanding of the relationship between
water levels and the abundance and distributidd. gflantarius This relationship is likely to be a
key element in understanding the causes of deahdanforming the changes in management that
may be required to promote recovery. Regular mangoof water levels in the ponds dug on Great
Fen in 1998 remains essential for evaluating tfece¥eness of the new sluice in maintaining
sufficiently reliable summer levels to support flieposed future introduction &f. plantarius The
collection and analysis of these data is curresdlyied out by volunteers and remains a very
important element in thB. plantariusrecovery programme for this site. During 2007 stefevater
level monitoring will be expanded to include arbasveen the turf ponds: this will allow
guantification of the highly non-linear relationghbetween water depth in the ponds and the aerial
extent of flooding over the fen surface. The laiddikely to influence the dispersal of the sp&ler
and also, in combination with research on theirafgater-pond habitat, provide a better indication
of the area of habitat that is potentially avaidatd them.
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Table 1 Census dates for 1994-2006.

Year July (& Aug.) Census dates
Little Fen Middle Fen

1994 26-29 9-18 (08)
1995 20-25 27-1 (08)
1996 18-21 22-26

1997 24-21 22-26

1998 18-21 21-24

1999 17-19 21-26

2000 - 17-20

2001 - 17-20

2002 14-18 19-21

2003 18-22 23-27

2004 21-27 12-24

2005 21-05/(08) 18-21
2006 13-17 17-20




Table 2 Numbers of census ponds on whizhplantariuswas recorded in July each year. Numbers are gigparately for ponds that were and were
not influenced by the irrigation supplied betwe®&3 and 1999. The 2000 data for Little Fen aredbasetwo, rather than three replicate
counts, made in September rather than July: novdarta collected on Little Fen in 2001 (see Smit@3)0

Year 1993 1994 1995 1996 1997 1998 1999 2000 2001 0022 2003 2004 2005 2006
Little Fen

Irrigated 8 8 12 9 12 14 11 ; ] 12 6 12 11 9
n=15 ponds

‘Unirrigated’

n=14 Ponds 2 2 4 0 1 6 4 - - 2 1 2 0 4
Total 10 10 12 9 13 20 15 11y - 14 7 15 11 13
Middle Fen

Irigated 7 7 5 6 7 6 7 6 7 7 7 7 7
n=7 ponds

‘Unirgated 3 0 0 0 0 1 2 0 2 1 0 0 1
n=23 pond

Total 8 10 7 5 6 7 7 9 6 9 8 7 7 8

! Prior to 2003, n=16 irrigated and 15 unirrigatedg®respectively



Table 3. Proportions oD. plantariusin different size classes, and maximum countdlahdividuals, adult females and nursery websha standard
annual census ponds on Little and Middle Fen aftitycensus from 1993 to 2006.

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002003 2004 2005 2006
Little Fen
% Large 36 21 20 65 30 5 8 - - 9 28.5 4.4 10 6
% Medium 57 37 66 15 41 50 53 - - 57 43 67.6 8759 1
% Small 7 42 15 20 29 45 39 - - 34 28.5 28.0 2.5 17
Max. spider
count 14 19 41 20 66 94 62 - - 53 7 68 40 42
Adult females* 0 1 6 6 16 4 4 - - 4 2 3 4 7
Nursery web
count 0 2 0 0 9 0 4 - - 0 0 1 2 4
Middle Fen
% Large 29 30 3 17 47 5 15 6 20 6 10 4.8 12.9 3
% Medium 33 48 62 34 53 32 46 49 30 55 48 50 452 9 1
% Small 38 22 35 49 0 63 39 45 50 39 42 45.2 41.9 8
Max.spider
count 21 44 102 41 15 99 52 112 20 72 29 42 31 30
Adult females* 0 8 1 5 6 5 7 7 0 2 2 1 4 3
Nursery web
count 1 3 [ 0 0 0 7 0 0 0 0 0 3 1




Figure 1 The Little fen census area showing ponds includede census. Shading shows areas where

vegetation was cut and removed in July/August gach: [l - 200 - 2002, - 2003,
B - 20049 - 2005 and 200 . Broken black line—._._  showmihdary of area from
which stock were excluded until 2004.
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Fig. 2 The Middle Fen census area showing ponds
included in the census (in black) and ponds
excavated in 1996 (outlined). Hatching shows areas
where vegetation was cut and removed in
July/August each year: 200mm | 2000

2003+ 200Guuuy

Broken black line shows boundary of area from
which stock were excluded until 2004
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Fig. 3 Numbers of spiders recorded at each of the Li#ie census ponds
between 2002 and 2006 (no data were collected(0:2&e text). Numbers
represent maximum count for consecutive years.reabers denote ponds on
which D. plantariushas not been recorded at any time in the laseaésy
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Fig. 4 Numbers of spiders recorded at

each of the Middle Fen census ponds 0.0.0.0.00
between 2001 and 2006. Numbers 7
represent maximum count for consecutive 0,0,0,0,0,0

years
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Fig. 5 Annual population indices fdd. plantariuson Middle and Little Fens in July 1991-2006, gated by a log-linear Poisson regression
model and plotted on a linear scale. See text fissimy data on Little Fen. 2SEs shown by positigdigal bars for Middle Fen and negative

bars for Little Fen.
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‘Iwinter max B summer min ‘

Fig. 6 Mean winter maximum and summer minimum wateellein piezometers on Redgrave and Lopham Fen NNR
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Fig. 7 Water levels in Little Fen ponds 1992-2006. Honital line represents the April 1992 datum. Blud ead lines represent mean levels
40

in irrigated and unirrigated ponds respectivelymser irrigation stopped in 1999 (see text).
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Fig. 8 Water levels in Middle Fen ponds 1992-2006. Hmtal line represents the April 1992 datuBlue and red lines represent m
levels in irrigated and unirrigated ponds respetyiv summer irrigation stopped in 1999 but diffezes between the two sets of pools
are shown again for 2006 (see text).
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Proportion of pools surveyed

Fig. 9 Percentage of ponds that were either partialty¢anpletely dry (*see text)
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Fig. 10 Water levels in ponds excavated on Great Fd®%8. Broken line denotes level below which masigs are dry. Red indicated dates

on which all ponds were completely dry.
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