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SUMMARY

1. Lopham and Redgrave Fen is one of only two locations for Dolomedes plantarius (the fen
raft spider) in Britain. Its survival there is endangered by the drying-out the fen as a result
of water abstraction. 1994 was the fourth year in which English Nature’s Species Recovery
Programme funded census work to assess its status and management operations to maintain
open conditions in the pools occupied by the spiders at this site.

2. The 1994 census used the same pools as in 1993, when the area included in the census
was increased. Censuses were done in spring, summer and autumn on Middle Fen but no
spring census was done on Little Fen because water levels were too high to allow access.
The spring and autumn censuses each comprised two replicate counts while the summer
census comprised three counts.

3. Comparisons are made between the 1993 and 1994 census data. A run of comparable data
for 1992 to 1994 is also presented. This is based on the pools censused in 1992 and
subsequently monitored as part of an experiment on the effectiveness of management
operations.

4. The status of D. plantarius remains precarious. On Little Fen spiders were found
throughout the census area but the number of pools occupied was lower than in 1993.
Numbers on this fen appear to have declined since 1992. Only four adult females were seen
in 1994 and only two nursery webs found. In contrast, the population on Middle Fen
increased substantially in 1994, although the area it occupied remained unchanged. Eighteen
nursery webs were recorded during July and early August but second breeding attempts
probably failed. Although currently more successful, the Middle Fen population may be
intrinsically more vulnerable than that on Little Fen, because it is much more dependent on
a small area of machine-dug, artificially irrigated pools.

5. A broad-scale survey of the fen, conducted by volunteers in July 1994, confirmed that the
distribution of the spiders is extremely restricted. Search of compartments in which spiders
have either been recorded in the past, or which are close to the current centres of population,
revealed no new sites. The only spiders found were in the immediate hinterland of irrigated

pools.

6. Water levels in spring 1994 were substantially higher than in the previous two years. They
fell rapidly in June and early July. At this stage they were lower than in 1993. However,
they then recovered progressively during the remainder of the summer whereas, in 1993,
they remained low during August and most of September. As in the previous three years, the
pools occupied by the core of both the Little and Middle Fen populations were irrigated
during the summer with de-chlorinated water supplied by the Suffolk Water Company. This
supply is important in maintaining water levels not only in the pools receiving a direct supply
but also in a wide hinterland.

7. Management work was conducted on the same randomised sub-set of pools as in 1993,
It was confined to cutting and removal of emergent vegetation from the centres of the pools



in mid-August. Spider numbers on both managed and control pools were monitored before
and after the management operation, using three replicate counts on both occasions. There
was good evidence that the cumulative effects of the management work done in the previous
two seasons reduced spider numbers. There was no evidence that the summer management
operation had deleterious effects and it was thought that sedge-cutting at the pool margins in
the previous two springs was more likely to be responsible.

8. The continuing precarious state of the spider population makes it vital that the census
initiated in 1993 is maintained. It is further recommended that funding urgently be sought
for a study of the spiders’ life-history and habitat requirements so that conservation efforts
can be better targeted. This is critical both to attempts to maintain the population until the
fen water table is restored and to ensuring that subsequent habitat restoration work results
in recovery of the population. If such is forthcoming, census work could be restricted to a
single summer census round comprising three replicate counts. Inclusion of all, rather than
a sub-sample of the pools censused in 1992 is recommended. If an autecological study is not
possible three census rounds are recommended, as in 1994.

9. It is recommended that the current management operations should be replaced, possibly
by a single operation, conducted in May, on a three year rotation. Vegetation at the pool
margins should be cut, and emergent vegetation cleaned out, from the centres of the pools.
It is imperative that any future management work is conducted on a sound experimental
basis.



1 INTRODUCTION

In this report I describe work funded by English Nature’s Species Recovery programme in
1994 to evaluate, and attempt to improve, the status of Dolomedes plantarius (the Fen Raft
Spider) on Lopham and Regrave Fen NNR. The report covers both monitoring work and
habitat management undertaken by the Suffolk Wildlife Trust (SWT: the owners/managers

of the reserve).

1.1 Background

D. plantarius occurs at only two sites in Britain. It is was first described in 1956 from
Lopham and Redgrave Fen on the Norfolk/Suffolk border (Duffey 1958). The population at
this site is now endangered as a result of drainage of the fen by a bore-hole built for water
abstraction, adjacent to the site, in 1960. This water loss was exacerbated by severe drought
between 1989 and 1992 and resulted in restriction of the spider population to two small,
isolated areas of the fen. English Nature (then the Nature Conservancy Council) first funded
monitoring to assess the status of the population in 1991 (Duffey 1991). The Species
Recovery Programme continued to fund monitoring work in 1992, 1993 (Smith 1992, 1993)
and this year. Despite summer irrigation of pools occupied by the spiders in the core of their
range, from August 1991 onwards, and some recovery of the fen water table in the wetter
1992/93 winter, there was no evidence of any recovery in the size of the spider population
in 1993 (Smith 1993).

Management work designed to improve the suitability of pools occupied by the spiders in the
core of their range was funded by the Species Recovery Programme from 1992 onwards
(Smith 1992, 1993). In both 1993 and this year, this work was carried out on an
experimental basis. No significant effects of management on spiders numbers could be
detected in 1993.

In 1994 work on D. plantarius in 1994 fell into three areas, the aims of which are described
below. A planned study of the home range and breeding phenology of individually marked
adult spiders on Little Fen could not be carried out because water levels were too high and
adult numbers too low. Provisional plans to assess the relationship between water temperature
and spider numbers, in the event of funding being available, were not realised.

1.2 Aims
1.2.1 CENSUS WORK

The status of the spiders in their two core areas was assessed using the census scheme
established in 1993. The design of the census was changed in 1993 to incorporate pools
outside the known range, so that any recovery in extent of the population could be detected
(Smith 1993). Data collected in 1994 are therefore directly comparable with those collected
in 1993. A longer run of comparable data, obtained from the census of core pools in 1992,
and subsequent monitoring of the same pools as part of the management experiment (below),
is also examined in this report. Data on water levels in the pools for the three year period
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are examined in relation to trends in spider numbers. As in previous years, data on the
breeding success of the spiders, collected during routine monitoring, were used as an
additional indicator of the status of the population. Information on breeding biology was also
collated to contribute to our understanding of the autecology of this little-studied species.

1.2.2 THE MANAGEMENT EXPERIMENT

The management experiment, designed to evaluate rigorously the effects of pool management
work on spider numbers in 1993, was continued in 1994. Following review of the 1993
management work, it was decided that spring management of vegetation at the pool edges,
carried out in 1992 and 1993, should be discontinued in 1994 because it was weakening the
Cladium mariscus. Summer removal of vegetation from centres of the same random selection
of pools was continued in 1994. Spider numbers were monitored both before and after this
work was carried out to evaluate the proximate effects of the summer management as well
as the medium term effects of the 1993 management work and.

1.2.3 BROAD-SCALE SURVEY

In addition to these two, ongoing areas of the project an additional, broad-scale survey was
conducted. It aimed to ascertain both the current distribution of the population and the state
of pools in areas of the fen from which spiders are now absent. This survey was conducted
by ten experienced volunteers on one day at the peak of season.

1.3 Structure of the report

Methods and results for these three areas of work are discussed in Sections 2, 3 and 4
respectively. The implications of the results, both for the conservation of the spider
populations and for future monitoring and management requirements, are considered in
Section 5. All references to spiders in this report are to D. plantarius.

2 THE CENSUS
2.1 Methods

2.1.1 THE CENSUS AREAS

The same randomised sample of pools was censused in 1994 as in 1993. Details of the
sampling strategy are given in Smith (1993). The sample was stratified to include different
pool types, for example old peat diggings and newer machine-dug pools, and irrigated and
unirrigated pools. The census areas on both fens included both a sample of the pools which
had previously been censused in 1991 and 1992 (see Duffey 1991 and Smith 1992
respectively) and pools over a wider area which had not previously been systematically
censused. A total of 31 pools was included in the Little Fen census area and 28 in the Middle
Fen census area. The locations of the pools on Little and Middle Fens are shown in Figures
2.1 and 2.2 respectively.



2.1.2 MONITORING METHODS
Spiders

Three census rounds were planned for the early, mid and late parts of the season. These were
completed on Middle Fen but the spring round had to be omitted on Little Fen because the
very high spring water table made the pools inaccessible. The spring and autumn census
rounds comprised two counts and the summer round three counts, made on separate days.
The rationale for using three counts is described by Smith (1993) but this was possible only
at one of the three census rounds because of financial constraints. The shortest possible
interval was left between counts so that the probability of immigration and emigration
occurring between counts was minimised.

The dates of the counts on Little and Middle Fens were as follows:

Census round Little Fen Middle Fen
Spring round: - 31 May
- 23 May

Summer round: 26 July 9 August

27 July 12 August

29 July 18 August
Autumn round: 22 September 23 September

29 September 30 September

The counting method was the same as that used for most of the 1992 and 1993 censuses
(Smith 1992, 1993). The marginal emergent vegetation and water surfaces were searched
thoroughly and the rate at which each unit length of bank was searched was standardised as
far as possible. As in previous years the following criteria were recorded where possible or
appropriate, for each individual:

IEScx

2. Body length in mm

3. Size/life cycle stage category. The following categories were recorded for adults and other
stages where more precise body length measurement could not be made: L, large (adult or
immature); M, half-grown; S, small immature).

4. Banding pattern (banded or unbanded).

5. Band and body colour.

6. Whether pregnant, carrying egg sac or attending web with young or empty web.

7. Whether the individual ’dived’ (diving behaviour usually involved spiders walking a short
distance under the water surface on stems or under leaves).

8. Location. A sketch map was drawn of the locations of each individual on the pool. These
locations were later summarised as falling in one of four quadrants of the pools and as at



either the edge, on the open water, or on a vegetation island (e.g. emergent clumps of C.
mariscus).

Separate records were made of all skins (including variables 1,3,4, and 8) and nursery webs.
Records of fresh skins were included in spider totals for the pools only where the total
number of skins exceeded that of spiders at any count. The presence of young, height in the
vegetation, species composition of the vegetation and location of each web was recorded.

Where data are presented on the age/structure of the population, small immatures of body
length 8 mm or less are classified as ’small’, those between 8 and 15 mm as ’'medium’ and
those of 15 mm or greater as ’'large’.

Water levels

The water level in each pool was recorded (see Smith 1993) at the first count at each census.
Measurements were made at subsequent counts only when heavy rainfall intervened. As in
1993, water levels were measured in the pools included in both census areas and in the
management experiment. The latter data provide a direct comparison with those for 1992,
when the pools now included in the management experiment comprised the main census area
(Smith 1992). As in previous years, the water levels were recorded to the nearest 0.5 cm,
as the distance from the tops of permanent oak marker posts to the water surface, and are
presented as the change from the April 1992 datum.

2.2 Results
2.2.1 THE DISTRIBUTION AND ABUNDANCE OF SPIDERS
Little Fen

Distribution Spiders were found throughout most of the new census area on Little Fen but
were completely absent from pools on the extreme north western edge of the compartment.
The maximum count at the summer and autumn census rounds is shown for each pool in
Figure 2.3. As in 1993, spiders were found on very few pools at all census rounds, although
the small number of counts makes it impossible to distinguish whether this resulted from
movements between pools during the season, or simply from low detectability.

No spiders were recorded on 18 pools within the census area, six more than in 1993 (Smith
1993). They were absent from four of the sample of irrigated pools compared with one in
1993. They were only found on one pool in 1994 from which they were absent in 1993. The
apparent decrease in occupied pools did not result from the lack of a spring census in 1994.
In 1993 there was only one pool on which spiders were observed in the spring but not at the
summer and autumn censuses.



Abundance

The total maximum count of spiders on Little Fen at the summer census was only 19, only
four of which fell within the large size category which included adults (Table 2.1). This is
likely to be a conservative estimate because it is based on the maxima of only three counts,
which were likely to have included a proportion of different individuals. Numbers at the
summer census were similar to those recorded during the equivalent period in 1993. At the
autumn census a total of 33 spiders was recorded but this increase was not as great as that
recorded over the equivalent period in 1993. Numbers in the different size categories were
generally similar to those recorded in 1993. More small spiders were recorded at the summer
census in 1994 but this may have been attributable to the rather later recording dates, which
followed the peak of the breeding season.

More detailed comparisons of numbers between years should be treated with great caution
because they are likely to be confounded both by the effects of differences in water levels
and by the precise timing of the census rounds in relation to the phenology of the breeding
season. Detailed comparisons of numbers of small spiders are particularly subject to question
both for the latter reason and because juveniles in their first season spend most of their time
in the vegetation at the pool margins. As a result the reliability with which they can be
detected, without systematic beating of marginal vegetation, is low. However, the substantial
increase in the numbers of juveniles between the summer and autumn census rounds, in both
1993 and 1994 (Table 2.1), is likely to have reflected the recruitment of that year’s cohort
of juveniles.

Data collected from monitoring the management experiment (Section 3) in 1993 and 1994,
which utilised the pools included in the 1992 census area, allows an equivalent comparison
of spider numbers, over a three year period from 1992 to 1994. The run of data from the
1992 census and subsequent monitoring of the same pools in 1993 and 1994 also suggest a
decline in numbers over the three year period. The data in Table 2.2 are the mean maxima
of three counts in each of two summer months each year.

These data suggest a decline in spider numbers over the three year period. Numbers of large
(including adult) spiders were particularly low from July 1993 onwards. Only one adult
spider was recorded in the irrigated pools on Little Fen in the peak of the breeding season
in 1994. There did not appear to have been any recovery from the loss of spiders from the
irrigated pools in summer 1993 (described by Smith 1993) by July 1994. By August,
however, numbers of spiders on these pools had increased. Most of the increase was in
spiders in the medium size category, suggesting that there were successful breeding attempts
in this area of the fen in the latter part of the 1993 season.

Mean numbers of spiders per pool in the Little Fen census area in 1994 followed a similar
pattern to total numbers (Table 2.3) and were extremely low. Densities on the irrigated pools
included in the census area remained unchanged between the summer and autumn censuses
while those on the unirrigated pools increased.



Middle Fen

Distribution As in 1993, spiders on Middle fen were restricted to the pools on which they
were found in 1992, with no marked extension in range (Figure 2.4). None was found on the
pools, first included in 1993, to the west of the 1992 census area. There was no change
between the two years in the numbers of pools on which animals were recorded (10 pools).
The monitoring undertaken for the management experiment, which included all of the pools
in the 1992 census area, showed spiders on one, unirrigated pool (pool 25), at the western
edge of their distribution, on which they had not previously been recorded.

Abundance The total maximum counts for the Middle Fen pools at the summer census were
much higher than those for Little Fen, but were slightly lower by the autumn (Table 2.1).
The mean number of spiders per irrigated pool on Middle was much greater (11 times greater
in summer) than on Little Fen (Table 2.3).

Summer numbers within the main census area on Middle Fen were about twice as high as
in 1993 although similar numbers were recorded in spring and autumn in the two years.
These high summer numbers are much more marked in the sample based on the 1992 census
area (Table 2.3), which included a very much higher proportion of pools occupied by
spiders. These data show clearly a very substantial rise in the numbers of spiders in all size
categories in summer 1994, While numbers recorded on Middle Fen were lower than on
Little Fen in 1992 (Table 2.2 & Smith 1992) and were similar in 1993, they were
substantially greater in 1994. These data do not necessarily imply that the Middle Fen
population is now larger than that on Little Fen because the proportion of the two populations
sampled is not known. However, they do show that the Middle Fen population is increasing
while that on Little Fen is declining.

2.2.2 BREEDING SUCCESS

The relative numbers of nursery webs recorded on Little and Middle Fens during 1994
reflected the trends in numbers. A total of 18 webs was recorded on Middle Fen pools
included within both the census area and management experiment, while only two webs were
recorded on an equivalent sample on Little Fen. The dates on which all of these webs were
found (between the third week of July and mid-August) suggested that they represented first
breeding attempts. Only two webs were found on both Middle Fen and Little Fen in 1993
(Smith 1993). Precise comparisons of numbers of webs are not valid because of the
differences in the timing and frequency of recording between the two years. However, their
similarity, together with the relative ease with which webs can be detected, suggests that
there was a substantial increase in the numbers of breeding attempts on Middle Fen in 1994.
In 1992 the higher frequency of recording of pools in the irrigated series revealed 18 webs
on Little Fen and six on Middle Fen. This suggests that Little fen, as well as having higher
counts, was a better breeding area than Middle Fen in 1992, before declining in 1993.

There was no evidence that second broods were successful in 1994. No new nursery webs
were recorded after the third week of July. Six spiders were recorded carrying egg sacs in
mid-August, two of which were seen as late as 18 September. None of these built nursery
webs at the sites where they were regularly seen with their eggs. At Least four of these were

8



