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Summary  

 Netting surveys for aquatic invertebrates at the three key reedbed sites (Ham Wall, Hickling Broad and 
Stodmarsh) revealed that reed blocks, open water and ditch habitats are all of high nature conservation 
value for aquatic invertebrates.   

 In total 214 invertebrate species were caught across the three sites (162 at Ham Wall, 156 at Hickling 
Broad and 210 at Stodmarsh).  This included a wide range of invertebrate orders.  33 % of species caught 
were Coleoptera (beetles), 16 % were Diptera (true flies) and 13 % were Hemiptera (true bugs).   

 Two species were classified as reedbed specialists: the aquatic whirligig beetle Gyrinus paykulli and the 
terrestrial carabid beetle Demetrias imperialis. 

 One UK BAP species was caught (Segmentina nitida Shining Ram’s Horn Snail) along with 6 Red Data Book 
species and 32 Nationally Scarce species. 

 Many trends were site specific, so results should not be extrapolated to other sites without caution. 

 The total number of aquatic invertebrate species and individuals was highest at Stodmarsh. 



2 
 

 Reed blocks tended to have fewer species and individuals than ditches or open water when all sites are 
considered together.  Slight increases in water levels in reed block supported higher numbers of 
individuals, particularly at Ham Wall. 

 Water depths of 0.2-0.5 m seem to support highest aquatic invertebrate diversity in ditches and open 
water.  

 Above a threshold of 10 cm, increases in silt depth were associated with increases in number of aquatic 
invertebrate species. 

 Water clarity seems important.  Turbid water was only found at Stodmarsh, where the number of species 
and individuals declined as turbidity increased.   

 Trends from all sites implied less open water bodies with lots of edge may be good for aquatic 
invertebrates.   

 At Stodmarsh, steep sloped banks were associated with a lower number of aquatic invertebrate species. 

 Both large and small water bodies were capable of supporting high aquatic invertebrate diversity. 

 

METHODS 

Field methods 

The surveys were undertaken by Andy Godfrey between 13th and 23rd July 2009 with assistance from Donna 
Harris, who designed the surveys. Three days were spent at three sites namely, Ham Wall, Somerset, Hickling 
Broad, Norfolk and Stodmarsh, Kent.  Eight sampling points were surveyed in reed blocks, eight in open water 
bodies and eight in ditches.  Reed blocks were stands of Phragmites australis, ditches were classified as narrow 
linear water bodies of regular width and open water was classified as a lake or point where a ditch widens 
substantially.  Surveys from the same habitat type were completed within a day.  Surveys took place from 
bunds/banks.  Sample locations were at least 50m apart for independence.  Some water was necessary at the 
reedbed survey points for invertebrate netting.   

The sampling method for the aquatic invertebrate survey involved taking 5-minute samples with a standard pond 
net (with 1mm mesh and supplied by EFE & GB Nets). The net was passed through submerged vegetation, along 
the sides and over the bed of the ditches, open water bodies and reedbeds sampled. The sample was then placed 
in a coarse sieve (1cm mesh) placed on a finer sieve (500 microns) which in turn was placed in a white tray and 
was washed by pouring water over the sample. This was repeated several times until the finer parts of the sample 
had been washed through the coarse sieve and the water issuing from the sieves was becoming clearer. The 
coarse fraction was examined in the field and all invertebrates either noted and/or placed into a vial of alcohol for 
further identification under a microscope. The fine fraction was placed in a sample pot with 10% formalin solution 
and sorted later.  

 

 

Figure 7.1: Andy Godfrey carrying out aquatic invertebrate surveys (Photo: Anna Doeser) 
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The original plan to sort samples in the field was quickly abandoned because of the often considerable time 
required to access and travel between sites (including hauling the boat up and over several flood-banks at Ham 
Wall and rowing very slowly through the heavily weed-choked ditches at Stodmarsh), the lack of hard flat, stable 
substrate (such as a bank) to sort samples within the reedbeds and the additional time required to collect 
environmental variables.  Sorting was undertaken over the winter by placing small amounts in gridded petri-
dishes and checking these under a binocular stereoscopic microscope.  Abundances represent direct counts of the 
complete sample but for some abundant taxa estimates were made using sub-samples.  In all cases, however, the 
whole sample was examined.  All identifications were done by Andy Godfrey although some vouchers were sent 
to other national experts for checking.   The aquatic macro-invertebrates have been identified to species with the 
exception of certain difficult taxa such as oligochaetes, ostracods, copepods and various Diptera larvae and 
pupae.  Weather conditions were dry, mild and consequently good on all the survey days.  

At Ham Wall, survey points were located outside of bittern hotspots to minimise disturbance.   For the open 
water points, available bank-accessible shoreline was limited so sample points are spaced proportional to 
available shoreline across the 4 open water areas in the study zone.  At Stodmarsh, areas of possible marsh 
harrier activity were avoided.  The reedbed points at Stodmarsh were located around the only two wet water trap 
points.  At Hickling Broad, surveys were only conducted in Hundred Acre reedbed.   

 

Maps of sampling points 

 

Figure 7.2: Map of sampling points for aquatic invertebrates at Ham Wall 
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Figure 7.3: Map of sampling points for aquatic invertebrates at Hickling Broad.  Note samples were only taken 
from the Hundred Acre reedbed area not the reedbed surrounding the broad 

 

Figure 7.4: Map of sampling points for aquatic invertebrates at Stodmarsh 
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Habitat variables 

The habitat survey measured a range of variables as listed in the table below.   

Table 7.1: List of habitat variables collected in the field and description of the method used to collect them 

Explanatory variable  Description Unit 

Date Date of aquatic invertebrate and habitat survey  

Time Time of survey  

Surveyor Andy Godfrey or Andy Godfrey and Donna Harris  

Weather Description  

Water depth For reedbed points: water measured from water surface to top of 
litter in netting area and then the mean of 4 measurements. For 
open and ditch points: water surface to top of silt layer measured 
in netting area 

m 

Turbidity Measured using turbidity tube at netting point (before netting) Turbidity 
units 

TDS Total Dissolved Solids measured using a Hanna HI 98129 meter ppm 

pH Measured using a Hanna HI 98129 meter  

Silt Silt depth measured using metre rule cm 

Litter depth This is the water surface to litter base measurement minus the 
water surface to top of litter layer. Mean of 4 measurements. 

cm 

Distance to scrub Distance to nearest scrub, recorded using a range finder or aerial 
photos if too far for accurate range finder reading 

m 

Bank gradient Gradient of bank adjacent to survey point ° 

Ditch aspect Orientation of ditches only - reflects exposure to sunshine. 
Measured using a compass. 

 

Open aspect Direction the bank is facing where sample taken - reflects 
exposure to sunshine, for open water bodies only. Measured 
using a compass. 

 

Ditch width Width of ditch at sampling point m 

Area  From Map Info polygons of habitat types digitised from aerial 
photos 

m2 

Perimeter From Map Info polygons of habitat types digitised from aerial 
photos 

m 

Connectivity Categorised based on information from site managers  

Species list and percentage 
cover for all emergent, 
submerged and floating plants 

Surveyed over a transect 5 m either side of the netting point (so 
10 m in length), extending 3 m into the water body.   

 

 

Salinity and oxygen concentrations were not measured but are likely to have significant effects on aquatic 
invertebrate diversity.  Salinity was found to be the most important environmental variable affecting aquatic 
invertebrate and macrophyte diversity in UK ditches (Palmer, M. and Kindemba, V. 2010). 
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Data manipulation 

Aspect 

Aspect was calculated and categorised as below, using the compass readings to make inferences about sun and 
shade.  

 

Figure 7.5: Calculation of aspect for ditches and open water 

 

To allow sensible comparisons between ditches and open water bodies, and to refine the categorical data, a four-
level variable was created.  These groupings were chosen to indicate relative timing and probable warmth of the 
water through exposure to sunshine.  For example, south facing sample points on open water bodies and ditches 
running north-south will be fully exposed to sunshine all day and should be warmest.  Orientations were taken 
from site maps and were converted as shown in the table below.  

 

Table 7.2: Conversions of water body aspect to sun categories 

Sun 
Category 

Open water 

measurement 

Open water  

Orientation 

Ditch 

measurement 

Ditch 

orientation 

All day 135-225º SE - SW 67.5-112.5º    or  247.5-292.5º N - S 

Evening 225-315º SW - NW 112.5-157.5º  or  292.5-337º NE - SW 

Morning 45-135º NE - SE 22.5-67.5º      or  202.5-247.5º NW - SE 

Partial 315-45º NW - NE 157.5-202.5º  or  337-22.5º E - W 

 

Initially there were discrepancies between some GPS locations taken by the RSPB team and Andy Godfrey when 
plotted in MapInfo.  In addition, for some GPS points of sample locations it was not clear which water body was 
used.  These queries were clarified through the aspect data and by Anna Doeser and Andy Godfrey.  
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Connectivity 

The managers for each site also made an assessment (“actual connectivity”) based on the three criteria: isolated = 
no pipes, no seasonal flooding; partial = seasonal flooding, no pipes and full = pipes and or open water 
connection.  These “actual connectivity” data were used in the analysis.  No water body was designated as 
isolated. 

Vegetation data 

The vegetation data was manipulated to create a number of variables, including reed dominance: categorised as 
either dominant, secondary or other.  

Percentage cover of each layer, emergent, submerged and floating was calculated from surveys and where a 
DAFOR scale had been used (Dominant, Abundant, Frequent, Occasional, Rare), the mid point in the relevant 
category was used as percentage cover.  

Dominant species  

Emergent dominant species – 8 levels: Carex riparia / Eleocharis sp. / Glyceria maxima / grasses / Phragmites 
australis / Scirpus sp. / Sparganium sp. / Typha latifolia / Urtica dioica (ditches and open water only) 

Submerged dominant species – 10 levels: Brown algae  / Ceratophyllum submersum / Charophytes  / Hippuris 
vulgaris / Myriophyllum spicatum / moss  / none  / Potamogeton pectinonetus  / Utricularia vulgaris / unidentified 
(ditches and open water only) 

Floating dominant species – 14 levels: algae / brown algae / Enteromorpha  sp./ Enteromorpha  sp. poss / green 
algae / Lemna minor / Lemna trisulca / Lemna trisulca+Nymphaea alba / Lemnone sp. / Lemnone sp, poss / moss / 
Nymphaea alba  / none / unknown (ditches and open water only) 

Vegetation types: To refine the emergent species data, for which often only one example of a species was found, 
a three-level variable was created (see table below). These groupings were chosen to indicate relative vegetation 
groups and importance (or frequency of occurrence). 

Emergent type – 3 levels: common reed / reed-rush-sedge / terrestrial (ditches and open water only) 

Table 7.3: Plant species composition of emergent vegetation types 

common reed reed-rush-sedge terrestrial 

Phragmites australis Carex riparia grasses 

 Eleocharis sp. Urtica dioica 

 Glyceria maxima  

 Scirpus sp.  

 Sparganium sp.  

 Typha latifolia  

 

Submerged type – 4 levels: algae / aquatic plant / unidentified / none (ditches and open water only) 

To refine the submerged species data, for which few examples of each species were found, a four-level variable 
was created. Species groupings were chosen to indicate relative vegetation groups (see table 7.4). 
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Table 7.4: Plant species composition of submerged vegetation types 

algae or moss aquatic plant 

brown algae 

moss 

Ceratophyllum submersum 
Charophytes  sp. 

Hippuris vulgaris 
Myriophyllum spicatum 

Potamogeton pectinonetus  
Utricularia vulgaris 

 

Floating type – 3 levels: algae or moss / aquatic plant / none (ditches and open water only) 

To refine the floating species data, for which often only one example of a species was found or identification was 
uncertain, a three-level variable was created. Species groupings were chosen to indicate relative vegetation 
groups (see table below). 

Table 7.5: Plant species composition of floating vegetation types 

algae or moss aquatic plant 

algae 

brown algae 

green algae 

moss 

Enteromorpha 

Enteromorpha poss 

Lemna minor 

Lemna trisulca 

Lemna trisulca or Nymphaea alba 

Lemnone sp. 

Lemnone sp. poss 

Nymphaea alba 

 

Reedbed points were analysed separately to open and ditch points.  All reedbed points lie in proximity, circa 15m 
to water trap points. This means that reed and other habitat attribute data collected at the closest date, for other 
surveys, could be applied to the reedbed aquatic invertebrate survey points.  

 

Table 7.6: Explanatory variables used in analysis 

Explanatory variable Points at which data 
available 

Notes 

Site All  

Water depth All  

Turbidity All  

TDS Ditch and open  

pH Ditch and open  

Silt categorical Ditch and open Measurements recorded as less than or greater 
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than 1m 

Silt continuous Ditch and open Only the continuous silt measures, NA if over 1m 
or not recorded 

Litter depth Reedbed  

Distance to scrub All  

Bank gradient Ditch and open  

Ditch aspect Ditch  

Open aspect Open  

Aspect category Ditch and open Evening, morning, partial, all 

Ditch width Ditch  

Area  All From Map Info polygons of habitat types digitised 
from aerial photos 

Perimeter All From Map Info polygons of habitat types digitised 
from aerial photos 

Openness All Area/perimeter ratio 

Connectivity All Categorised based on information from site 
managers 

Emergent cover Ditch and open  Percentage cover of emergent vegetation, where 
necessary converted to percentage from DAFOR 
category 

Emergent dominant species Ditch and open Dominant plant species at the sampling point 

Emergent type Ditch and open Vegetation type category based on all plants 
recorded at the point 

Reed dominance Ditch and open Dominant, secondary or other 

Submerged cover Ditch and open Percentage cover of submerged vegetation, 
where necessary converted to percentage from 
DAFOR category 

Submerged dominant species Ditch and open Submerged plant species at the sampling point 

Submerged type Ditch and open Vegetation type category based on all plants 
recorded at the point 

Floating cover Ditch and open Percentage cover of floating vegetation, where 
necessary converted to percentage from DAFOR 
category 

Floating dominant species Ditch and open Floating plant species at the sampling point 

Floating type Ditch and open Vegetation type category based on all plants 
recorded at the point 

 

The following variables were not used in analysis for the following reasons.   
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Surveyor – the water body category split (1) ditch & open and (2) reedbeds coincided with differences in 
surveyor: (1) Andy Godfrey and (2) Donna Harris & Andy Godfrey. Therefore this variable could not be tested with 
these data.  

Rain – the effect of rain could not be tested because the differences in occurrence coincided with different sites 
and categories. (Note: rain may affect sampling effort / success of aquatic invertebrates and sampling of habitat 
variables e.g. turbidity). 

Wind – the effect of wind could not be tested as there were no certain absence data. (Note: wind may affect 
sampling effort / success).  

Sun – the effect of sun could not be tested for ditch & open analyses as there were no comparative values. For 
reedbeds presence / absence was linked to site. (Note: sun may affect sampling effort / success).  

Category – designation as ditch or open relatively subjective and characteristics differed between sites, therefore 
actual measurements for water body dimension data (area, perimeter, openness) were used. (Not relevant for 
reedbed analyses). 

Ditch width – water body dimension data was used to allow comparisons between ‘ditches’ and ‘open water’. 

Connectivity – these data were linked to site and therefore could not be tested. 

Silt (categorical) – there were insufficient examples of deeper silt to allow a comparison. Silt depth comparisons 
were limited to those below 50cm. 

Reed dominance – this was replicated in “emergent type”, which was used as it included further information. Not 
relevant to reedbeds where reed consistently dominated.  

 

Response variables 

Taxonomy was checked against MapMate records to ensure consistency.  Not all of the aquatic invertebrates 
sampled could be identified to species, but those that could were included in calculations of number of species 
for each sampling point.  Abundance at each sampling point was calculated for all individuals regardless of 
whether the individuals could be identified to species.  Number of species was also bootstrapped as described in 
the main methods, to control for difference in abundances between sampling points.  The number of wetland 
species per sampling point was not used as a response variable because all aquatic invertebrates should be 
wetland specialists.  The number of reedbed specialists was not used because there were only two specialists, not 
enough for analysis.  A measure of conservation value of each sampling point was calculated but not used in final 
analysis because it was not deemed a meaningful response variable.   

 

Data exploration 

Plots of each response variable and each explanatory variable by water body grouping (i.e. ditch & open or 
reedbed) were made to check for outliers, the data distribution and number of zeros.  The relationship between 
each response and explanatory variable by water body grouping (i.e. ditch & open or reedbed) were plotted. 
These were to check for general trends, outliers and whether there were sufficient data for comparisons. To 
check for interactions the relationships between all explanatory variables (by water body grouping i.e. ditch & 
open or reedbed) were either plotted or tested using chi-square.  

 

Analysis methods 

Random Forest models 

Random forest is a machine learning algorithm that builds an ensemble of regression trees (i.e. a forest) (Breiman 
et al 1984). These models were considered to be most suitable for the data as they: 
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1- Do not require a prior specification of a model to relate explanatory and response variables 
2- Have high classification accuracy  
3- Can include a large number of predictor variables 
4- Automatically include all interactions and variables do not need to be normally distributed 
5- Cope well with missing values, outliers and irrelevant predictor variables 
6- Are comparatively easy to apply and interpret 

 

Random forest uses a subset of the data to build the model (training data) and the remainder to test the model 
(test data).  At each node, (four) variables are tried and the variable that best splits the data is chosen. The 
process is repeated for these two groups, and so on.  

|
diameter < 0.35875

litsat2009:ab

livestems < 43.75

plantrich < 4.5

maxreedheight < 1.495

118.8

238.6 183.8

115.4  71.8

155.1

 

Figure 7.6: an example of a regression tree from the random forest 

 

To find the importance of each variable, the function rearranges the values, for example by replacing the 3rd row 
with the 5th, and checks whether the mean squared error increases or not. An increase in the ‘percentage 
increase in mean standard error’ indicates that the variable is important; a decrease (negative value) indicates 
that they are not.   To investigate the relationship between each habitat variable and the response variable, 
random forest produces partial plots.  These show the marginal effect of each habitat variable on the response, 
once the effect of the other habitat variables has been taken into account.   

 

RESULTS 

What aquatic invertebrate species were found in the reedbed survey sites? 

In total 214 invertebrate species were caught in aquatic invertebrate surveys across the three sites.  A total of 162 
aquatic invertebrate species were recorded from Ham Wall, 156 from Hickling Broad and 210 from Stodmarsh, 
Kent.  The majority of species caught in aquatic netting surveys were beetles.  The next most prominent groups of 
species were true flies, true bugs, gastropod molluscs, dragonflies and damselflies.  All species identified in this 
survey were classified as wetland specialists.  Only two species were classified as reedbed specialists (Gyrinus 
paykulli and Demetrias imperialis), since these are characteristic of reed and not other emergent vegetation.  
Reeds tend to be more important for terrestrial than aquatic invertebrates.   

 

Table 7.7: Species composition of all aquatic invertebrate survey samples 

Higher taxon Common name Number of species 
Number of 
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individuals 

Coleoptera Beetles 71 3240 

Diptera True flies 35 1728 

Hemiptera True bugs 28 1344 

Basommatophora Gastropod molluscs 18 779 

Odonata Dragonflies, damselflies 13 456 

Trichoptera Caddis flies 7 264 

Rhynchobdellae Leeches 5 264 

Acari Mites and ticks 4 480 

Platyhelminthes Flatworms 4 312 

Mesogastropoda Gastropod molluscs 4 192 

Annelida Ringed worms 3 144 

Veneroida Bivalve molluscs 3 144 

Cladocera Water fleas 2 216 

Isopoda Crustaceans 2 144 

Ephemeroptera Mayflies 2 120 

Amphipoda Crustaceans 2 72 

Pharyngobdellae Leeches 2 96 

Stylommatophora Gastropod molluscs 2 72 

Copepoda Crustaceans 1 72 

Nematoda Nematode worms 1 48 

Araneae Spiders 1 72 

Lepidoptera Moths, butterflies 1 72 

Bryozoa Moss animals 1 24 

Crustacea Crustaceans 1 72 

Megaloptera Alderflies, dobsonflies,  fishflies 1 48 

Total   214 10475 

Note: the low numbers of species of Cladocera and Copepods are due to these not being identified to species 
level.   

 

Species of conservation importance  

A total of one UK BAP, 6 Red Data Book and 32 Nationally Scarce species were recorded on the survey.  A number 
of terrestrial invertebrates were found in pond net samples, which were not included in this analysis of aquatic 
invertebrates, but the rarities of which are included in the table below.  

Table 7.8: Species of conservation importance collected in netting samples, both aquatic and terrestrial 

Conservation status Species Order  Family Number of individuals recorded 
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UK Biodiversity Action 
Plan species, (also 
pRed Data Book 2) 

Segmentina nitida Mollusca Planorbidae 27 individuals from Stodmarsh 

Red Data Book 2 Erioptera meijerei Diptera Limoniidae This was a terrestrial invertebrate 
found in the pond net samples at 
Hickling Broad. One individual. 

 Colobaea pectoralis Diptera Sciomyzidae Terrestrial invertebrate.  One 
individual recorded at Stodmarsh 

pRed Data Book 2 Oxyloma sarsi Mollusca Succineidae 2 at Hickling Broad 

Red Data Book 3 Microvelia buenoi Hemiptera Veliidae 3 individuals from Hickling Broad 

 Hydrophilus piceus Coleoptera Hydrophilidae 1 individual at Stodmarsh 

Nationally Scarce 
species 

Brachytron 
pratense 

Odonata Aeshnidae 1 individual at Hickling Broad 

 Tricholeiochiton 
fagesii 

Trichoptera Hydroptilidae 7 individuals at Hickling Broad 

 Microvelia 
pygmaea 

Hemiptera Veliidae 3 individuals at Stodmarsh 

 Demetrias 
imperialis 

Coleoptera Carabidae Terrestrial invertebrate.  5 
individuals found at Stodmarsh.  

 Gyrinus aeratus Coleoptera Gyrinidae 1 individual at Ham Wall 

 Gyrinus paykulli Coleoptera Gyrinidae 47 individuals at Hickling Broad, 2 
individuals at Stodmarsh 

 Peltodytes caesus Coleoptera Haliplidae 4 individuals at Stodmarsh 

 Noterus 
crassicornis 

Coleoptera Noteridae 15 individuals at Stodmarsh 

 Hydaticus 
seminiger 

Coleoptera Dytiscidae 1 individual at Hickling Broad 

 Hydaticus 
transversalis 

Coleoptera Dytiscidae 2 individuals at Ham Wall 

 Hydroglyphus 
geminus 

Coleoptera Dytiscidae 3 individuals at Stodmarsh 

 Hygrotus confluens Coleoptera Dytiscidae 2 individuals at Stodmarsh 

 Hygrotus decoratus Coleoptera Dytiscidae 8 individuals at Hickling Broad, 1 
individual at Stodmarsh 

 Hygrotus 
parallelogrammus 

Coleoptera Dytiscidae 4 individuals at Stodmarsh 

 Rhantus frontalis Coleoptera Dytiscidae 7 individuals at Hickling Broad, 1 
at Ham Wall, 1 at Stodmarsh 

 Rhantus suturalis Coleoptera Dytiscidae 1 individual at Ham Wall, 4 at 
Stodmarsh 

 Rhantus grapii Coleoptera Dytiscidae 1 individual at Ham Wall 
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 Berosus affinis Coleoptera Hydrophilidae 3 individuals at Stodmarsh 

 Cercyon 
convexiusculus 

Coleoptera Hydrophilidae 1 individual at Ham Wall, 21 
individuals at Stodmarsh 

 Cercyon sternalis Coleoptera Hydrophilidae 3 individuals at Hickling Broad, 10 
individuals at Stodmarsh 

 Enochrus 
coarctatus 

Coleoptera Hydrophilidae 13 individuals at Hickling Broad, 3 
at Ham Wall, 4 at Stodmarsh 

 Helochares lividus Coleoptera Hydrophilidae 5 individuals at Ham Wall, 1 at 
Stodmarsh 

 Hydrochus 
angustatus 

Coleoptera Hydrophilidae 1 individual at Hickling Broad 

 Hydraena testacea Coleoptera Hydraenidae 2 individuals at Stodmarsh 

 Ochthebius 
marinus 

Coleoptera Hydraenidae 2 individuals at Stodmarsh 

 Scirtes orbicularis Coleoptera Scirtidae 1 individual at Ham Wall 

 Dicranomyia 
ventralis (Limonia 
ventralis) 

Diptera Limoniidae 8 individuals at Hickling Broad, 8 
at Stodmarsh 

 Phalacrocera 
replicata 

Diptera Cylindrotomidae 16 individuals at Hickling Broad, 5 
at Stodmarsh 

 Dixella serotina Diptera Dixidae Terrestrial invertebrate. 2 
individuals at Stodmarsh. 

 Odontomyia tigrina Diptera Stratiomyidae 2 individuals at Ham Wall, 1 at 
Stodmarsh 

 Stratiomys 
singularior 

Diptera Stratiomyidae 1 individual at Hickling Broad 

 Elachiptera uniseta Diptera Chloropidae Terrestrial invertebrate.  2 
individuals found at Hickling 
Broad. 

 

Case studies 

The species described below are all nationally rare and classed as reedfen and pool specialists (SAT W314) by ISIS.  
Maps of where they were found are given in the appendix. 

 

Hydaticus transversalis (Dytiscidae) Order: Coleoptera 

This predatory water beetle was found at two aquatic invertebrate sampling points at Ham Wall, once in a ditch 
(HWD8) and once in open water (HWO4).   Both points had 100% emergent vegetation cover.  The ditch point was 
dominated by Glyceria maxima whilst the open point was dominated by Phragmites australis.  The points were 
fully connected to other ditches, as all points are at Ham Wall.  The ditch was 14 m wide and had an estimated 
area of 58 902 m2.  The open water body was smaller at roughly 11 960 m2.  Both points had a turbidity measure 
of 5 turbidity units.  They had similar bank gradients (20° for HWD8 and 30° for HWO4) and similar TDS readings 
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(50 and 46 ppm respectively).  The ditch point was 0.44 m deep whereas the open point was 0.26 m deep; these 
depths are in the mid to shallow range of water depths at the site.    

Recent published records are for the Scilly Isles, South and North Somerset, East Norfolk, and Monmouth. The 
northernmost records, for South Lincolnshire, are unpublished. This species occurs in permanent water in 
exposed ponds and drainage ditches with rich vegetation. Overwintering takes place as adults away from the 
water in this genus. The adults have been recorded as flying readily. Oviposition in spring is followed by larval 
development during summer. The life cycle is univoltine. (Godfrey, A. pers.comm.)  

 

Great silver water beetle Hydrophilus piceus (Hydrophilidae) Order: Coleoptera 

This beetle was found once at an aquatic sampling point at Stodmarsh (SMD8). It is one of the largest aquatic 
beetles in Europe and is rare in Britain. The larvae are predatory, feeding on aquatic snails and occurring in 
ditches thickly choked with vegetation.  Adults are herbivorous, and the beetles are found in pools with plenty of 
vegetation.  The main British populations are in the Somerset Levels, Lewes Marshes, Pevensey Levels, Romney 
Marsh, North Kent Marshes and Norfolk Broads (Beebee 2007).  

The habitat where this water beetle was found was at the end of a straight ditch that was 4 m wide and 0.57 m 
deep.  It had a turbidity reading of 39 turbidity units which is relatively clear water compared to the rest of the 
site and a TDS of 61 which is fairly average for the site.  It was 13 m from the nearest scrub and had a bank 
gradient of 20°.  It received morning sun and was roughly 568 m2 in area.  It was a fully connected ditch that had 
95.5 % cover of emergent vegetation, predominantly Phragmites australis.  The submerged cover (22.5%) was 
predominantly soft hornwort Ceratophyllum submersum and the floating cover (32.5 %) was predominantly ivy 
leaved duckweed Lemna triscula.   For a map of where Hydrophilus piceus was found, see appendix.   

 

Microvelia buenoi (Veliidae) Order: Hemiptera 

This invertebrate is a member of the Veliidae family of predatory insects in the order Hemiptera.  It does not have 
a common name but is a type of Broad Shouldered Water Strider or Lesser Water Cricket.  It was found once at 
Hickling Broad at an aquatic invertebrate reedbed survey point (HBR7).  It was found in the newer part of the 
reserve, the Hundred Acre reedbed.   At the point where Microvelia buenoi was found, water was very shallow 
(only 6.25 cm) and quite clear (19.5 turbidity units).  There were 28 cm of litter and the point was 82 m from the 
nearest scrub.  It is partially connected to other ditches and Phragmites australis was the dominant plant.  This 
minute semi-aquatic RDB3 bug is confined to the Cambridgeshire fens and East Anglia in Britain. It is usually 
recorded from the margins of ditches.  For a map of where Microvelia buenoi was found, see appendix.  

 

Further species of conservation importance (Andy Godfrey) 

One UK BAP snail was recorded on the survey, namely Segmentina nitida (Shining ram's-horn snail) which was 
recorded from Stodmarsh. This species is well known from the north Kent marshes (Killeen 2000). Segmentina 
nitida is extinct over much of England now and survives in a few places in Norfolk and Suffolk, in the north Kent 
marshes, in the Pevensey and Lewes Levels in East Sussex (plus in very low numbers in the Somerset Levels). It is 
associated with clean, hard water in drainage ditches. The identification of this species was confirmed by the 
national mollusc recorder, Adrian Norris.  

 

The stronghold for the RDB2 cranefly Erioptera meijerei appears to be East Anglia according to the distribution 
map on the NBN Gateway (www.nbn.org.uk). This species is associated with fen and carr, possibly in association 
with large sedges. The RDB2 snail-killing fly Colobaea pectoralis also appears to be largely restricted to East Anglia 
although there are odd records elsewhere. This species is associated with wetlands and probably has a 
requirement for rich, marginal vegetation around lakes, ponds and ditches. The RDB2 soldier fly Odontomyia 
ornata is better recorded and not uncommon if the larvae are searched for in the right places. This species has 
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strong populations on the Somerset Levels, Gwent Levels, East Sussex Levels and other grazing marshes (the 
surveyor has also recorded it frequently in Suffolk).  

 

The minute semi-aquatic RDB3 bug Microvelia buenoi was recorded from Hickling Broad on the survey. This 
species is confined to the Cambridgeshire fens and East Anglia in Britain. It is usually recorded from the margins of 
ditches. A contrast in size, the RDB3 silver water beetle Hydrophilus piceus is one of our largest beetles and is 
largely confined to drains in coastal levels. The larvae feed on aquatic snails and occur in ditches thickly choked 
with vegetation.  Further details of the ecology, status and distribution of the UK BAP, Red Data Book and 
Nationally Scarce species are provided in Appendix 1.  Red Data Book and Nationally Scarce statuses are defined 
in Appendix 2.  

 

Occurrence of brackish-water taxa 

The brackish-water shrimp Gammarus zaddachi appeared to be the dominant amphipod at Hickling Broad despite 
the fact that the remainder of the fauna was predominantly fresh water. The brackish nature of the water bodies 
here is well known (Irvine et al 1993, for example, describes the ecology of another brackish water shrimp 
Neomysis integer at this site).  Bull (2008) describe the ecology of the nearby Catfield Hall Estate but do not 
mention brackish-water species there. Brackish-water Gammarus species can be difficult to identify and the 
determination of G. zaddachi should be regarded as provisional (unfortunately, the lack of specialists in this group 
mean that getting the determinations confirmed is difficult).  

 

Occasional brackish-water species were also recorded at Stodmarsh.  The water beetle Hygrotus 
parallelogrammus is largely confined to mildly brackish ditches although it has occasionally been found inland 
usually at sites with water of high ionic content.  The Stodmarsh record of this beetle is correct because the male 
was dissected and the identification was verified using the male genitalia.  One or two other species characteristic 
of mildly brackish water (such as the brine-fly Ephydra sp) were also recorded here and may indicate a slight 
saline incursion.  

 

Taxa strongly associated with reedbeds 

Very few aquatic invertebrates are associated with reedbeds and the vast majority of the species recorded have 
other habitat requirements such as weed-filled ditches, open water, etc.  Of the species recorded in 2009, only a 
small number can claim to be reedbed specialists.  The whirligig beetle Gyrinus paykulli usually occurs in deep, still 
water amongst reeds.  Members of the beetle genus Cercyon including C. convexiusculus and C. sternalis are often 
associated with fen litter but occur in a wide variety of wetland situations.  The meniscus midge Dixella serotina 
typically occurs in reed swamps but has also been recorded in a wide variety of other wetland habitats. Reedbed 
may provide good habitat for chironomid (non-biting midge) and mosquito larvae but further research would be 
required to determine this.  Some information on chironomid larvae and other aquatic invertebrates recorded 
from brackish reedbeds in the Mediterranean is provided by Sahuquillo et al (2008).  There is some evidence from 
the results that the aquatic larvae of the cranefly Phalacrocera replicata may preferentially prefer reedbeds.  
Terrestrial invertebrates are much better represented in reedbeds and were encountered in the present survey 
where where inadvertently collected with the pond net.  They include species such as the ground beetle 
Demetrias imperialis. 

 

Published accounts of aquatic invertebrates are very few.  Ward (1992) has a short account on the invertebrates 
associated with reedbeds and this draws heavily on earlier cited work.  No aquatic invertebrates are mentioned in 
this account.  Ditlhogo et al (1992) mentioned the impact of reedbed management on invertebrates but mainly 
covers soil and above-ground invertebrates.  
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What reedbed habitat conditions are associated with maximum diversity of aquatic invertebrates? 

Summary of habitat associations 

 The total number of aquatic invertebrate species and individuals was highest at Stodmarsh. 

 Reed blocks tended to have fewer species and individuals than ditches or open water when all sites are 
considered together.  However there was still a wide array of aquatic invertebrates found in reed blocks, 
particularly at Hickling Broad, where diversity and number of individuals was greater in reed blocks than 
in ditches.  Slight increases in water levels in reed block supported higher numbers of individuals, 
particularly at Ham Wall, highlighting the value of reed blocks with low water levels for aquatic 
invertebrates. 

 Water depths of 0.2-0.5 m seem to support highest aquatic invertebrate diversity in ditches and open 
water.  

 Water clarity seems important.  Water with a high turbidity reading was only found at Stodmarsh, where 
the number of species and individuals declined as turbidity increased.   

 Less open water bodies with more edge may be good for aquatic invertebrates.  At Stodmarsh and Ham 
Wall, the number of species and individuals increased with openness (ratio of area to perimeter) of the 
water body.  Increased perimeter (edge) was also associated with a greater abundance of individuals at 
Hickling Broad.   

 At Stodmarsh, steep sloped banks were associated with a lower number of aquatic invertebrate species; 
however this trend was not seen at the other sites.   

 Above a threshold of 10 cm, increases in silt depth were associated with increases in number of aquatic 
invertebrate species. 

 Aspect of the water body was not important for any of the measures of species diversity or abundance. 

 Conclusions on pH were not drawn due to doubts over the accuracy of measurements at Hickling Broad. 

 Vegetation associated trends were often conflicting for number of species and number of individuals so 
could not be generalised.  However emergent plant diversity and floating vegetation cover showed 
associations with higher aquatic macrophyte diversity at Ham Wall and Stodmarsh.  

 Scrub distances over circa 10 m away from sampling points were thought to have negligible effects on 
aquatic invertebrates, so conclusions on this variable were not drawn.   

 Both large and small water bodies were capable of supporting high aquatic invertebrate diversity. 

 

Range of habitat variables measured 

The averages and ranges of the habitat variables measured at the three sites are given below for comparison. 

Table 7.9: Range of habitat variables measured at aquatic invertebrate survey points 

Site Hickling Broad   Ham Wall   Stodmarsh   

Habitat 
variable Mean +- SE Range Mean +- SE Range Mean +- SE Range 

Water depth 
(m) 0.27 +- 0.04 0.02 - 0.78 0.28 +- 0.03 0.04 - 0.65 0.19 +- 0.05 0 - 0.95 

Turbidity 14.23 +- 4.97 0 - 92 35.71 +- 8.51 5 - 160 65.42 +- 9.68 5 - 205 

TDS (ppm) 38.94 +- 4.44 11 - 90 50.38 +- 1.81 35 - 69 72.94 +- 3.82 47 - 117 

pH 9.13 +- 0.2 7.8 - 11.6 7.25 +- 0.23 5.3 - 10.2 7.58 +- 0.16 6.7 - 8.7 

Silt depth 
(cm) 22.85 +- 2.36 7 - 41 13.13 +- 2.65 0 - 47 18.62 +- 3.35 0 - 43 
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Litter depth 
(cm) 18.95 +- 1.18 11 - 28 24.53 +- 1.2 

14.13 - 
32.75 43.36 +- 2.57 

28.75 - 
69.5 

Scrub 
distance (m) 67.21 +- 12.72 10 - 240 110 +- 15.45 7 - 289 41.08 +- 8.92 0 - 162 

Bank 
Gradient (°) 15.94 +- 2.15 5 - 40 35.31 +- 3.08 20 - 80 19.84 +- 2.8 2.5 - 50 

Ditch width 
(m) 6.75 +- 0.28 5 - 9 12.13 +- 0.71 8 - 19 5.13 +- 0.46 3 - 10 

Emergent 
cover (%) 99.97 +- 0.03 99.5 - 100 93.91 +- 2.12 67.5 - 100 88.66 +- 5.44 5.5 - 100 

Submerged 
cover (%) 38.78 +- 8.39 0 - 100 11.72 +- 3.4 0 - 45 22.03 +- 6.9 0 - 100 

Floating 
cover (%) 4.22 +- 1.41 0 - 20 6.47 +- 1.55 0 - 25 34.09 +- 7.5 0 - 100 

Area (m2) 
205456.31 +- 
64828.09 

363.2 - 
689900 

45348.54 +- 
7276.87 

2072 - 
106800 

61799.3 +- 
13733.35 

76.87 - 
172100 

Perimeter 
(m) 

15889.77 +- 
4468.31 

83.84 - 
49120 

4165.48 +- 
479.31 

184.8 - 
7947 

3580.17 +- 
644.97 128 - 8797 

Openness 7.18 +- 1.22 1.62 - 21.54 10.74 +- 0.99 2.64 - 18.61 13.35 +- 2.69 0.6 - 48.02 

 

Habitat differences between the sites 

Maximum turbidity and TDS values were recorded at Stodmarsh, whereas water at the other two sites was 
relatively clear.  Water at Hickling was more alkaline than the other two sites.  In contrast, pH readings from the 
aquatic macrophyte survey points showed Hickling water to be nearer neutral.  This suggests the pH metre was 
not calibrated correctly during the Hickling readings for aquatic invertebrate surveys.  Stodmarsh reedbed points 
had deeper litter than Hickling Broad.  Points at Stodmarsh were on average closer to scrub and no points were as 
far from scrub as at the other sites.  Steeper banks were found in the Ham Wall water bodies.  Hickling Broad had 
a very narrow range of emergent vegetation cover, most points being near 100%.  In contrast, Stodmarsh had a 
much broader range of both emergent and floating vegetation cover.  Hickling Broad had the most variability in 
water body area.  Ham Wall sampling points were in much less open water bodies, reflecting the greater edge to 
area ratios at Ham Wall.  Other variables were recorded across a similar range for all sites.  

 

Associations between aquatic invertebrate diversity and habitat 

The interpretation of the results for aquatic invertebrates is complex due to differences in some habitat variables 
between sites. These results should therefore be considered with caution, especially with regard to implementing 
management strategies at other sites.  

 

In general, reed blocks had fewest individuals and species but there were differences between sites and measures 
of aquatic invertebrates (Table 1).  Hickling Broad had the greatest number of aquatic invertebrate species in reed 
blocks, Stodmarsh had the greatest number in ditches and Ham Wall had the greatest number in open water 
habitats.  We would expect reed blocks to be less species diverse since they are the most uniform in terms of 
microhabitats.  Also they have a tendency to dry out more than ditches or open water bodies.  Ditches would be 
expected to support a rich aquatic invertebrate fauna since they have many microhabitats along their varied 
depth structures.  Open water was not expected to be any better than reedbed, because open areas are more 
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likely to have fish predation.   However perhaps these open water bodies are wet for more of the year than 
reedbed.   Within reedbed, aquatic invertebrate diversity may be related to time since last cut, since litter build 
up can be detrimental to aquatic invertebrates.    In addition there may be a sampling effect here, with reed 
blocks being harder to pass the net through, so possibly having a lower sampling efficiency.  This could have been 
quantified by recorded reed density at the sampling point, or by the surveyor recording ease of sampling on a 
simple scale.  

 

Table 7.9: Total number of aquatic invertebrate species (or those identified to independent taxonomic category) 
and total number of individuals (regardless of identification) per site and water body type 

 Ham Wall Hickling Broad Stodmarsh Total  

Number of species    

Ditch 92 69 114 168 

Open  94 81 83 154 

Reed 60 77 57 120 

Total  128 126 152 212 

Number of individuals    

Ditch 3968 1086 4689 9743 

Open  4616 3954 6464 15034 

Reed 1917 4586 947 7450 

Total  10501 9626 12100 32227 

 

One species never made up more than roughly a quarter of the number of individuals.  Species of particularly high 
abundances within these categories were Asellus aquaticus (waterlouse), of which there were 842 individuals out 
of the total of 3968 individuals in Ham Wall ditches and 582 out of 1917 individuals in Ham Wall reedbeds.  
Crangonyx pseudogracilis (Northern River Crangonyctid ) of which there were 1067 individuals out of a total of 
4689 individuals in Stodmarsh ditches.  Radix peregra (Wandering Pond Snail) of which there were 1037 out of 
4586 individuals in Hickling reedbed and Lymnaea palustris (Marsh Snail) of which there were 936 out of 4586 
individuals in Hickling reedbed.   

 

Aquatic invertebrate species diversity in ditch and open water bodies 

Ditch and open water body sampling points were analysed separately to reed block points, because different 
habitat variables were measured .  For ditches and open water bodies, site was the most important variable in 
determining the number of aquatic invertebrate species found, but was less important when number of species 
was bootstrapped and for abundance of individuals.   
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All sites analysed together 

 

Figure 7.7: The importance of habitat variables measured at aquatic invertebrate sampling points in explaining 
variation in number of aquatic invertebrates 

 

 



21 
 

Figure 7.8: The importance of habitat variables measured at aquatic invertebrate sampling points in explaining 
variation in abundance of individuals of aquatic invertebrates 

 

 

Figure 7.9: The importance of habitat variables measured at aquatic invertebrate sampling points in explaining 
variation in bootstrapped number of species of aquatic invertebrates 

 

A large number of habitat variables were important in explaining variation in number of aquatic invertebrates 
when all three sites were analysed together.  Since site was such an important factor, we will focus on results that 
were important at an individual site level, not just across all sites together.  When each site was analysed 
independently, different habitat variables were important at different sites.     
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Each site analysed independently 

Number of species 

 

Figure 7.10: For ditch and open water habitat variables, the mean % increase in mean standard error (from ten 
Random Forest models) for the number of aquatic invertebrate species by site. 

 

The table below summarises which habitat variables were important in explaining variation in number of species 
at more than one site.  Four habitat variables were consistently important for the number of species across all 
three sites analysed together and individually, these were: water depth, pH, scrub distance, silt depth and 
submerged vegetation cover. Turbidity, gradient, openness, floating vegetation cover and floating vegetation type 
were important at one or more sites. The remaining habitat variables were either linked to site, not important or 
the model predictions were inconclusive (Figure 7.10 and Table 7.10). 

 

Table 7.10: For ditch and open water habitat variables, the mean % increase in mean standard error (from ten 
Random Forest models)  for number of species by site. 

Habitat variable Ham Wall Hickling Broad Stodmarsh All Comments 

Water depth (m) 1.285 0.979 5.692 1.389 *** 

Turbidity -1.655 1.071 1.628 1.000 ** 

Total dissolved solids 
(ppm) 1.794 -2.553 -0.386 -0.675 Not important 

pH 2.924 0.341 1.564 2.480 *** 

Silt (cm) 0.351 4.038 0.468 2.440 *** 

Gradient (º) -0.614 -1.866 2.546 1.461 * 

Aspect -1.694 -0.168 -1.305 -1.015 Not important 



23 
 

Area (m2) 0.581 -1.508 3.520 2.184 Inconclusive 

Perimeter (m) 0.734 0.710 -0.846 0.994 Inconclusive 

Openness (m2/m) -0.882 0.164 4.184 1.501 ** 

Scrub distance (m) 1.251 3.224 4.078 2.235 *** 

Emergent cover (%) -0.002 0.000 0.064 2.050 
Interaction with 
site 

Emergent type -0.478 0.000 -0.257 0.526 
Interaction with 
site 

Submerged cover (%) 0.365 1.917 1.743 2.210 *** 

Submerged type -0.151 -0.227 -0.295 -0.417 Not important 

Floating cover (%) 4.476 -0.399 0.288 -2.560 ** 

Floating type -0.009 1.967 -0.476 0.022 * 

Mean R2 0.928 0.936 0.935 0.939   

 

Abundance of individuals  

 

 

Figure 7.11: For ditch and open water habitat variables, the mean % increase in mean standard error (from ten 
Random Forest models) for the abundance of individual aquatic invertebrates by site. 

 

The table below shows that no habitat variable was consistently important in determining individual abundances 
at all sites. However, water depth, pH, perimeter, openness, emergent vegetation type, submerged vegetation 
cover and type and floating vegetation type were all important at one or more sites. The remaining habitat 
variables were either not important or the model predictions were inconclusive (Figure 7.11 and Table 7.11). 
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Table 7.11: For ditch and open water habitat variables, the mean % increase in mean standard error (from ten 
Random Forest models) for individual abundance by site. 

Habitat variable Ham Wall 
Hickling 
Broad Stodmarsh All Comments 

Water depth (m) -3.423 5.722 2.364 3.284 ** 

Turbidity 0.186 0.182 -2.134 -0.970 Inconclusive 

Total dissolved solids 
(ppm) -1.809 -1.302 -0.873 -1.632 

Not 
important 

pH -1.643 0.413 -1.592 -0.251 * 

Silt (cm) -0.625 -0.303 -1.601 -0.044 
Not 
important 

Gradient (º) 1.208 -2.061 -1.679 -1.232 
Not 
important 

Aspect -1.763 -1.139 -1.282 -0.989 
Not 
important 

Area (m2) -1.998 0.576 0.484 -2.091 Inconclusive 

Perimeter (m) -1.415 2.948 -2.372 -1.650 * 

Openness (m2/m) -2.399 2.646 2.575 0.518 ** 

Scrub distance (m) -1.428 -0.129 -0.661 -1.960 
Not 
important 

Emergent cover (%) -0.578 0.000 -0.541 -1.441 
Not 
important 

Emergent type 1.290 0.000 3.351 3.047 ** 

Submerged cover (%) -1.273 0.968 3.519 -0.821 ** 

Submerged type -1.523 2.444 2.262 0.748 ** 

Floating cover (%) -0.383 -1.345 -1.038 -1.425 
Not 
important 

Floating type -0.391 0.040 -0.388 -1.046 * 

Mean R2 0.856 0.873 0.931 0.877   
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Bootstrapped number of species 

 

Figure 7.12: For ditch and open water habitat variables,  the mean % increase in mean standard error (from ten 
Random Forest models) for bootstrapped number of aquatic invertebrate species by site. 

 

The table below shows that when species number was adjusted for individual abundance (bootstrapped number 
of species), no habitat variable was consistently important in determining bootstrapped number of species at all 
sites.  Water depth, silt depth, openness, scrub distance, submerged vegetation cover and type and floating 
vegetation type were all found to be important at one or more sites (Figure 7.12 and Table 7.12). 

 

Table 7.12: For ditch and open water habitat variables the mean % increase in mean standard error (from ten 
Random Forest models) for bootstrapped number of species by site. 

Habitat variable Ham Wall Hickling Broad Stodmarsh All Comments 

Water depth (m) -0.417 0.538 4.695 9.694 ** 

Turbidity -0.122 -0.582 -0.589 2.130 
Interaction with 
site 

Total dissolved solids 
(ppm) 0.087 -2.154 -1.876 0.665 

Interaction with 
site 

pH -0.420 -0.473 -1.141 -0.780 not important 

Silt (cm) -0.637 -2.684 2.258 1.098 * 

Gradient (º) 1.235 -1.243 0.462 1.296 Inconclusive 

Aspect -2.515 -1.138 -2.759 -0.302 Not important 

Area (m2) -0.050 1.351 4.423 0.617 Inconclusive 

Perimeter (m) 0.006 -0.117 -1.280 -0.732 Not important 

Openness (m2/m) 0.747 -1.117 5.187 5.848 ** 
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Scrub distance (m) 0.205 -3.469 2.268 -1.909 ** 

Emergent cover (%) -1.911 0.000 0.433 0.387 
Interaction with 
site 

Emergent type -0.488 0.000 -0.518 0.057 
Interaction with 
site 

Submerged cover (%) -1.496 2.383 3.087 0.879 ** 

Submerged type -1.667 2.790 1.561 3.478 ** 

Floating cover (%) -0.248 -0.523 -1.828 -1.855 Not important 

Floating type -1.328 -0.234 0.454 -0.938 * 

Mean R2 0.954 0.941 0.908 0.929   

 

 

Aquatic invertebrate diversity in reed blocks 

Only eight habitat variables were measured for reed blocks, of which site was consistently the most important. 
Insufficient data was available to analyse Hickling Broad alone.   

 

Figure 7.13: For reed block habitat variables, the mean % increase in mean standard error (from ten Random 
Forest models) for the number of aquatic invertebrate species by site. 

 

The table below shows that no habitat variables were important in determining the number of aquatic 
invertebrate species within reed blocks. There were too few data for conclusive model predictions at the site 
level. 

 

Table 7.13: For reed block habitat variables the mean % increase in mean standard error (from ten Random Forest 
models) for the number of species by site. 

Habitat variable Ham Wall 
Hickling 
Broad Stodmarsh All Comments 

Water depth (m) -2.036 

 

-3.467 -5.238 Not important 
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Turbidity -7.490 

 

-0.035 -1.673 Not important 

Area (m2) -0.590 

 

-2.022 0.377 
Interaction with 
site 

Perimeter (m) -0.192 

 

-2.560 -1.653 Not important 

Openness (m2/m) 0.713 

 

-2.172 -4.999 Inconclusive 

Scrub distance 
(m) -2.633 

 

2.747 -3.934 Inconclusive 

Litter (cm) 0.910 

 

-2.775 -1.233 Inconclusive 

Mean R2 0.901 

 

0.844 0.854   

 

 

Figure 7.14: For reed block habitat variables, the mean % increase in mean standard error (from ten Random 
Forest models) for the individual abundance of aquatic invertebrate species by site. 

 

Water depth (Ham Wall), turbidity and distance to scrub (Stodmarsh) were found to be important in determining 
individual abundance. 

 

Table 7.14: For reed block habitat variables, the mean % increase in mean standard error (from ten Random 
Forest models) for the individual abundance of aquatic invertebrate species by site. 

Habitat variable Ham Wall 
Hickling 
Broad Stodmarsh All Comments 

Water depth (m) 1.175 

 

-4.767 5.181 * 

Turbidity -1.175 

 

0.398 3.433 * 

Area (m2) 5.172 

 

-2.749 9.464 Inconclusive 

Perimeter (m) 5.170 

 

-2.439 4.007 Inconclusive 

Openness 
(m2/m) -1.160 

 

-2.812 0.234 
Interaction with 
site? 
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Scrub distance 
(m) 0.156 

 

4.488 -0.853 * 

Litter (cm) -0.192 

 

-2.656 6.114 
Interaction with 
site? 

Mean R2 0.841 

 

0.781 0.859   

 

 

Figure 7.15: For reed block habitat variables, the mean % increase in mean standard error (from ten Random 
Forest models) for the bootstrapped number of aquatic invertebrate species by site.  Note: there were too few 
data for comparison at Hickling Broad 

Only turbidity at Ham Wall was both important in explaining  variation and showed a clear relationship with  
bootstrapped number of species in reed blocks.  The lack of habitat associations here reflects the small sample 
size (8 points at each of two sites)  and the reduced amount of variation in the response variable because of 
bootstrapping.  

 

Table 7.15: For reed block habitat variables, the mean % increase in mean standard error (from ten Random 
Forest models) for the bootstrapped number of aquatic invertebrate species by site. 

Habitat variable Ham Wall Hickling Broad Stodmarsh All Comments 

Water depth (m) -1.257 

 

2.333 -0.500 Inconclusive 

Turbidity 0.674 

 

-2.369 -2.552 * 

Area (m2) 1.615 

 

-2.078 -0.638 Not important 

Perimeter (m) 1.254 

 

-2.041 0.149 Inconclusive 

Openness (m2/m) 3.525 

 

-2.295 -5.436 Inconclusive 

Scrub distance 
(m) -1.185 

 

-0.494 -4.346 Not important 

Litter (cm) 1.256 

 

-1.795 -1.519 Inconclusive 

Mean R2 0.923 

 

0.850 0.841   
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Relationships between habitat variables and measures of species diversity and abundance  

Water depth: The number of species and bootstrapped number of species (figure 7.16) were highest between 0.2 
and 0.5m for the range of depths 0-1m in ditches and open water.  Shallower depths would be expected to have 
advantages for aquatic invertebrates in providing warm micro-habitats with few fish.  However, the abundance of 
individuals was lowest in this range (figure 7.16 bottom). This may be because in shallower waters sampling (by 
netting) may be more successful than in deeper water where there is greater scope to evade capture. 
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Figure 7.16: For water depth (m) in ditches and open water, the partial plot (top left) and scatter plot of the data 
(top right) for the number of aquatic invertebrate species; the partial plot (middle left) and scatter plot of the 
data (middle right) for the bootstrapped number of species, and the partial plot (bottom left) and scatter plot of 
the data (bottom right) for individual abundance across all sites. 
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Although these results suggest a water depth of 0.2 – 0.5 m would be optimal for aquatic invertebrate species 
diversity at these sites, the results should be considered with caution. Not only are there sampling effects, but 
water depth was a one-off measurement at the time of sampling and did not reflect seasonal changes or 
consistency in water levels. It would therefore be preferable to consider annual minimum, maximum and mean 
values of water depth at each sampling point.  
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Figure 7.17: For water depth (m) in reed blocks, the partial and scatter plots of the data for the individual 
abundance of aquatic invertebrate species across all sites. 

 

In the reed blocks sampled, water levels were comparably low (<25cm); nevertheless increased water levels 
supported higher individual abundances (figure 7.17), in particular at Ham Wall. The goodness of fit for the reed 
block Random Forest Models (mean R2 value) were comparatively low (Tables 7.13 - 7.15) suggesting that further 
habitat variables may be significant for aquatic invertebrates within reed blocks. Although water depth was only 
found to be important for individual abundance at Ham Wall, these measurements do not reflect long-term 
variation in water levels, which may fluctuate widely in reed blocks due to management for cutting and a 
tendency for reed blocks to dry out during warm dry periods. The length and timing of dry (or drier) spells within 
reed blocks may therefore be important.  

 

Turbidity: At Ham Wall and Hickling Broad turbidity was consistently low (clear) in the ditches and open water 
and no important relationship was found. However, at Stodmarsh, where turbidity ranged between 0 and 150 
turbidity units, the number of species declined as turbidity increased (figure 7.18). Turbidity was not important in 
determining the bootstrapped number of species or abundance of individuals in ditches and open water. 
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Figure 7.18: For turbidity (turbidity units) in ditches and open water, the partial and scatter plots of the data for 
the number of aquatic invertebrate species at Stodmarsh. 

 

For reed blocks, the individual abundance of aquatic invertebrates declined with increasing turbidity (0-200 
turbidity units) at Stodmarsh (figure 7.19) but the bootstrapped number of species at Ham Wall increased with 
increasing turbidity, over the same range (figure 7.20).  
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Figure 7.19: For turbidity (turbidity units) in reed blocks, the partial and scatter plots of the data for the individual 
abundance of aquatic invertebrate species at Stodmarsh. 
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Figure 7.20: For turbidity (turbidity units) in reed blocks, the partial and scatter plots of the data for the 
bootstrapped number of aquatic invertebrate species at Ham Wall. 

 

Turbidity may be highly variable at any one place, dependent upon water movement and sediment load, even 
rainfall. During the Ham Wall reed block surveys intermittent rainfall was recorded, whilst Stodmarsh was 
sampled on a sunny day. Differences in conditions at time of sampling could therefore underlie these differences. 
However, for Ham Wall the trend is better supported by the raw data.  High turbidity may be detrimental to 
aquatic invertebrates through being detrimental to aquatic plants.  Also, high turbidity can be associated with 
high fish predation, which would also be detrimental to aquatic invertebrates.    

 

pH: The number of species declined as alkalinity increased from pH6 to pH11 (figure 7.21).  No acidic values were 
measured but presumably neutral pH values are optimal. pH was not important for the bootstrapped number of 
species at any site.  However these results are questionable since the pH readings from this survey were much 
more alkaline than for other surveys, suggesting the calibration of the pH metre may not have been correct. 
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Figure 7.21: For the pH of ditches and open water, the partial and scatter plots of the data for the number of 
aquatic invertebrate species across all sites. 
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At Hickling Broad, where the water was most alkaline; at these higher levels increasing alkalinity reduced the 
number of individuals found (figure 7.22).   
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Figure 7.22: For the pH of ditches and open water, the partial and scatter plots of the data for the individual 
abundance of aquatic invertebrate species across at Hickling Broad. 

 

Silt depth: For all sites, shallow silt depths (<10-20cm) did not influence the number of aquatic invertebrate 
species (figure 7.23) with a similar pattern for the bootstrapped number of species at Stodmarsh (figure 7.24).  A 
positive trend occurred for silt depths between 10cm and 50cm and the measures of species number. No 
important effect was found for individual abundance. 
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Figure 7.23: For silt depth (cm) in ditches and open water, the partial and scatter plots of the data for the number 
of aquatic invertebrate species across all sites. 
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Figure 7.24: For silt depth (cm) in ditches and open water, the partial and scatter plots of the data for the 
bootstrapped number of aquatic invertebrate species at Stodmarsh. 

 

Silt may be important by providing habitat for burrowing and foraging, and or, indirectly through aquatic 
vegetation, for which highest plant volumes (macrophyte survey) occurred at shallow silt depths (0-40cm) 
although low volumes were found for all depths (0-60cm). However, the number of plant species declined with 
silt depth. Because silt depth depends upon the rate of accretion, this may reflect a few plant species becoming 
dominant over time reducing aquatic plant diversity. Similarly, low invertebrate species numbers at the 
shallowest silt depths may reflect the rate of colonisation in newly created or recently dredged water bodies, with 
implications for management.  It may be that select groups favour deeper silt as it provides organic matter and 
feeding opportunities.   

 

Gradient: The number of aquatic invertebrate species declined with increasing bank gradient (range: 0-50°) at 
Stodmarsh (7.25). No important effect was found for Ham Wall (range: 20-80°) or Hickling Broad (2.5-50°), 
bootstrapped number of species or individual abundance.  We would expect water bodies with steep banks to 
support a lower diversity of aquatic invertebrates since steep banks do not provide the same variety of micro-
habitats at different depths that shallow banks provide.   Shallow bank gradients provide a more varied depth 
structure so would be expected to support more species niches.    
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Figure 7.25: For the gradient (º) of ditches and open water, the partial and scatter plots of the data for the 
number of aquatic invertebrate species at Stodmarsh. 

 

Water body and reed block dimensions: Area and perimeter were positively correlated and therefore may be 
considered together as measures of size. Despite being important at one or more sites and when all sites were 
combined, the model predicted values were inconclusive. There was no clear trend within the data - comparable 
values for measures of species number and individual abundance were found for all sizes of ditch, open water and 
reed block. However, there was one exception, at Hickling Broad individual abundance decreased as perimeter 
length increased (figure 7.26).  
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Figure 7.26: For the perimeter (m) of ditches and open water, the partial and scatter plots of the data for the 
individual abundance of aquatic invertebrate species at Hickling Broad. 

 

Openness: The measures of species number and individual abundance declined with an increase in the openness 
(the ratio of open water to water body edge) of ditches and open water for all sites, except for Hickling Broad 
(figure 7.27 and 7.28). However, at this site maximum openness was comparatively low (6m2/m) and the data 
distribution was not dissimilar to those of Ham Wall and Stodmarsh at these values (range 0-10m2/m).  The 
results suggest water bodies with lots of edge are good for aquatic invertebrates.  This fits with expectations 
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about variety of depths and shallow micro-habitats along bank edges being important for aquatic invertebrates.  
Water bodies with lots of edge can be created by making a mosaic of pools.  A study of agricultural landscapes 
found ponds to support higher diversity than ditches, streams or rivers (Williams et al 2003).  They suggested 
small water bodies are important for aquatic invertebrate diversity. However other studies of water body size 
have not been carried out in reedbed habitats.   
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Figure 7.27: For the openness (m2/m) of ditches and open water, the partial plot (top left) and scatter plot of the 
data (top right) for the number of aquatic invertebrate species, and the partial plot (bottom left) and scatter plot 
of the data (bottom right) for the bootstrapped number of species across all sites. 
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Figure 7.28: For the openness (m2/m) of ditches and open water, the partial and scatter plot of the data for the 
individual abundance of aquatic invertebrate species across all sites. 

 

This suggests that water bodies with high edge to open water ratios (low openness) are preferable for aquatic 
invertebrates. However, it should be noted that there were only two examples of high openness, from the same 
lake at Stodmarsh. For reed blocks, openness was not important in determining individual abundance and 
comparable values of species number were found for all values of openness. In addition there were few data 
making the model predictions inconclusive.   

 

Distance to scrub: For the same range of distances (0-250m), measures of species number at Ham Wall increased 
with distance to scrub, whilst at Hickling Broad and Stodmarsh (for ditches, open water and reed blocks) 
measures of species number decreased with increasing distance to scrub (figures 7.29 -7.31).    
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Figure 7.29: For the distance to scrub (m) from ditches and open water, the partial plot (top left) and scatter plot 
of the data (top right) for Ham Wall, and the partial plot (bottom left) and scatter plot of the data (bottom right) 
for Stodmarsh for the bootstrapped number of species. 
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Figure 7.30: For the distance to scrub (m) from ditches and open water, the partial plot (top left) and scatter plot 
of the data (top right) for Ham Wall, the partial plot (middle left) and scatter plot of the data (middle right) for 
Hickling Broad, and the partial plot (bottom left) and scatter plot of the data (bottom right) for Stodmarsh for the 
number of species. 
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Figure 7.31: For the distance to scrub (m) from reed blocks, the partial and scatter plots of the data for the 
number of aquatic invertebrate species at Stodmarsh. 

The two opposing trends may reflect correlations with little causative linkage since scrub 100 m away may not 
affect aquatic invertebrates in ditches.  Alternatively it may reflect the stage in succession of vegetation. No 
important effect was found for individual abundance in ditches and open water or reed blocks.  Distance to scrub 
is most relevant to aquatic invertebrates in their terrestrial stages, such as mayflies, caddis flies and Diptera.  
Scrub may be good breeding habitat for certain species.  It may also act as a buffer to pollution reaching the 
aquatic habitat.   

 

Emergent vegetation type: At Hickling Broad only common reed (Phragmites australis) was found. In addition to 
common reed, a mix of other reed, rush and sedge species occurred at Ham Wall and Stodmarsh, which were 
associated with higher individual abundance of aquatic invertebrates (figure 7.32). No important effect was found 
for the measures of species number.  

 

 

Figure 7.32: For individual abundances associated with emergent vegetation types in ditches and open water, the 
partial plot (top left) and box-and-whisker-plot of the data (top right) for Ham Wall 
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Figure 7.33: For individual abundances associated with emergent vegetation types in ditches and open water, the 
partial plot (top left) and box-and-whisker-plot of the data (top right) for Stodmarsh 

 

This result suggests that reed blocks, dominated by common reed, will support fewer aquatic invertebrates. This 
is supported, in general, by table 7.9. It emphasises the importance of other plants, along with common reed, for 
supporting invertebrate diversity in reedbeds.   

 

Submerged vegetation cover: For all sites individually and combined, when submerged vegetation cover was low 
(<10%) it did not influence either measure of species number or individual abundance. The number of species and 
individual abundance increased with submerged vegetation cover (figures 7.34 and7.35); however, when 
bootstrapped (to allow for abundance) the number of species declined with increasing submerged vegetation 
cover (figure 7.36).  
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Figure 7.34: For the submerged vegetation cover (%) of ditches and open water, the partial and scatter plots of 
the data for the number of aquatic invertebrate species across all sites. 
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Figure 7.35: For the submerged vegetation cover (%) of ditches and open water, the partial plot (top left) and 
scatter plot of the data (top right) for Hickling Broad, and the partial plot (bottom left) and scatter plot of the data 
(bottom right) for Stodmarsh for the individual abundance of aquatic invertebrates. 
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Figure 7.36: For the submerged vegetation cover (%) of ditches and open water, the partial and scatter plots of 
the data for the bootstrapped number of aquatic invertebrate species across all sites. 
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The relationship between abundance of individuals and submerged vegetation cover has implications for ditch 
clearance.  The cycle of ditch clearance and invading reed is known to be very significant for aquatic invertebrates 
and macrophytes (Palmer, M. and Kindemba, V. 2010). 

 

Submerged vegetation type: Sample points at Hickling Broad and Stodmarsh with submerged algae had a 
significantly lower bootstrapped number of species and higher individual abundance than areas with aquatic 
macrophytes, unidentified species or no plants (figure 7.37).  

 

Figure 7.37: For the submerged vegetation types in ditches and open water, the partial plot (top left) and box-
and-whisker-plot of the data (top right) for bootstrapped number of species of aquatic invertebrates, and the 
partial plot (bottom left) and box-and-whisker-plot of the data (bottom right) for individual abundance. 

 

At these sample points over 100 individuals of the following species were found: Radix balthica, Stagnicola 
fuscus/ palustris and Corixidae spp. nymphs. This may reflect a particular niche of stagnant or high-nutrient water 
favoured by particular species, in particular for their nymphs and larvae.  
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Floating vegetation cover (%): At Ham Wall and Stodmarsh, the number of aquatic invertebrate species increased 
with the floating vegetation cover, in particular, between 10-20% (figures 7.38 and 7.39). The floating vegetation 
cover was not important for bootstrapped species number or individual abundance.  
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Figure 7.38: For the floating vegetation cover (%) in ditches and open water, the partial and scatter plots of the 
data for the number of aquatic invertebrate species at Ham Wall. 
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Figure 7.39: For the floating vegetation cover (%) in ditches and open water, the partial and scatter plots of the 
data for the number of aquatic invertebrate species at Stodmarsh. 

 

Floating vegetation type: Floating aquatic plants were associated with the highest bootstrapped number of 
species at Stodmarsh but the lowest number of species and individual abundance at Hickling Broad (figure 7.40). 
This may be due to the small sample size (n=3) of aquatic plants at Hickling Broad. Floating vegetation type was 
not important at Ham Wall. 
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Figure 7.40: For the submerged vegetation types in ditches and open water, the partial plot (top left) and box-
and-whisker-plot of the data (top right) for the bootstrapped number of species of aquatic invertebrates at 
Stodmarsh, the partial plot (middle left) and box-and-whisker-plot of the data (middle right) for the number of 
aquatic invertebrate species at Hickling Broad and the partial plot (bottom left) and box-and-whisker-plot of the 
data (bottom right) for individual abundance of aquatic invertebrates at Hickling Broad. 
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Aquatic invertebrates and fish 

Although fish were not sampled as part of the aquatic invertebrate survey, they were caught in newt bottle traps 
as part of the amphibian survey.  19 aquatic invertebrate sampling points had a newt transect nearby in the same 
water body.  By comparing the maximum number of fish caught per newt transect with the abundance of aquatic 
invertebrates we see a negative trend emerge (figure 7.41).  Points where the nearest newt transect caught a 
maximum of 0 or 1 fish tended to have higher aquatic invertebrate abundances than points near transects that 
caught higher numbers of fish.  However this trend is only due to four sampling points having high aquatic 
invertebrate abundance and low numbers of fish.  Number of aquatic invertebrate species did not show the same 
trend and further work on the relationship between aquatic invertebrates and fish is recommended.   
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Figure 7.41: Relationship between maximum number of fish on newt transects and abundance of aquatic 
invertebrates at nearest aquatic invertebrate sampling point. (n=19, Stodmarsh and Ham Wall only) 

 

Comparison of Grove Ferry and Stodmarsh 

An attempt to compare aquatic invertebrates at Grove Ferry and Stodmarsh was carried out since electro-fishing 
surveys encountered more fish at Grove Ferry than the rest of Stodmarsh.  Therefore we would hypothesise that 
there would be lower abundances of aquatic invertebrates at Grove Ferry due to the increased predation 
pressure posed by fish.  However we did not have an even distribution of sampling points between the two areas, 
so a comparison was not valid (n=8 at Grove Ferry, n= 17 in the rest of Stodmarsh).  Also, none of the points at 
Grove Ferry were in reedbed, so this further biases the comparison.   

 



47 
 

References 

Arnold and Ormerod (1998) Aquatic macroinvertebrates and environmental gradients in Phragmites reedswamps: 
implications for conservation 

Breiman, L., Friedman, J. H., Olshen, R. A., & Stone, C. J. (1984). Classification and regression trees. Monterey, CA: 

Wadsworth & Brooks/Cole Advanced Books & Software. 

Bull, A. (2008) A natural history of the Catfield Hall Estate. Norfolk and Norwich Naturalists' Society Occasional 
Publication No. 11.  

Ditlhogo, M.K.M., James, R., Laurence, B.R., and Sutherland, W.J. (1992) The effects of conservation management 
of reed beds. I. The invertebrates. Jnl. Appl. Ecol. 29: 265-276 

Irvine, K., Moss, B., Bales, M. & Snook, D. (1993) The changing ecosystem of a shallow, brackish lake, Hickling 
Broad, Norfolk, UK. I. Trophic relationships with special reference to the role of Neomysis integer. Freshw. Biol. 
29: 119-139   

Killeen, I. (2000) A survey of east Kent grazing marshes for the freshwater snail Segmentina nitida. English Nature 
Research Reports No. 356.  

Palmer, M. and Kindemba, V. (2010) The ecological status of ditch systems. Buglife report to the Esmee Fairbairn 
Foundation.  

Sahuquillo, M., Miracle, M.R., Rieradevall, M., and Kornijów, R. (2008) Macroinvertebrate assemblages on reed 
beds, with special attention to Chironomidae (Diptera), in Mediterranean shallow lakes. Limnetica 27(2): 239-250 

Ward, D. (1992) Reedbeds for wildlife. RSPB/University of Bristol.  

Williams, P., Whitfield, M., Biggs, J., Bray, S., Fox, G., Nicolet, P., Sear, D. (2003) Comparative biodiversity of rivers, 
streams, ditches and ponds in an agricultural landscape in Southern England.  Biological Conservation 115: 329–
341 



48 
 

Appendix 1: Details of the Ecology, Status and Distribution of the UK BAP, Red Data Book and Nationally Scarce 
Species Recorded 

 

UK Biodiversity Action Plan species 

Segmentina nitida  Mollusca Planorbidae 

The shining ram's-horn snail occurs today mostly in drainage ditches in marsh levels, in clean, hard water in 
densely vegetated places amongst dense growths of Glyceria, Lemna trisulca and other aquatic plants. The 
associated fauna is generally rich and often includes other rarities. It is a very local and declining species. It is now 
extinct over most of England, surviving in a few places in Norfolk and Suffolk (notably the lower Waveney valley), 
in Kent (Monkton and Westbere Marshes - see Killeen 2000b), in Sussex (Pevensey and Lewes Levels) and at two 
sites on the Somerset Levels (one recorded by the present surveyor). In the 19th century it was common around 
London. Reasons for the catastrophic decline are unknown but over-frequent dredging, the lowering of water-
levels and pollution are responsible to some extent. It may be significant that surviving populations are in areas of 
traditional grazing marsh where phosphate and nitrate enrichment remain low (Kerney 1999).   

 

All records of Segmentina nitida were confirmed by the national mollusc recorder, Adrian Norris.  

 

Red Data Book 2 

Erioptera meijerei  Diptera Limoniidae 

According to Falk (1991) this species has been recorded from nine scattered English sites (1855 & 1979 or 1980 in 
Sussex, pre-1938 & 1975 in Suffolk, 1975 from Catfield Great Fen in Norfolk, pre-1950 records for Lancashire and 
1982 in Yorkshire. A good number of records appear to have accumulated since Falk (1991) was published 
according to the NBN Gateway (www.nbn.org.uk). This species is associated with fen and carr, possibly in 
association with large sedges. The larvae probably develop in wet sedge litter and the adults have been recorded 
from June to August.  

 

Odontomyia ornata  Diptera Stratiomyidae 

This soldier-fly has two strongholds; namely, the Somerset Levels and the Gwent Levels, where it is widespread 
and not uncommon. There are also sizeable populations on the freshwater parts of coastal levels in East Sussex. 
The species has been recorded sparsely as adults or larvae in similar habitat in West Sussex, Kent, Essex, Suffolk 
and Norfolk. The adults may frequently be seen on umbellifers such as hemlock water dropwort but the larvae 
are usually much easier to locate. The larvae may be locally common in ditches on grazing levels. They may be  
free-floating or crawling among aquatic vegetation near the surface, especially within tangles of ivy-leaved 
duckweed and frogbit. The preferred ditches are wide (more than 1m) and have a rich and structurally diverse 
cover of floating vegetation. Almost certainly the key to this species survival is the presence of extensive areas of 
ditches that are cleaned out on a cycle of about five years.   

 

Colobaea pectoralis  Diptera Sciomyzidae 

This species has only been recorded from five certain localities according to Falk (1991), namely, Gordano valley, 
Somerset (1984); two sites in Norfolk in 1962? and 1984), one site in Glamorganshire (pre-1960); and a very old 
record for a site in Hampshire. This species is associated with wetlands, and the species probably has a 
requirement for rich, marginal vegetation around lakes, ponds and ditches. The larvae develop as parasitoids of 
aquatic snails such as Anisus vortex. The adults are probably present from June to September although few 
English dates are available. There are only two post-1960 records. Gordano Valley is a National Nature Reserve.  
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pRed Data Book 2 

Oxyloma sarsii  Mollusca Succineidae 

The slender amber snail is very local in richly vegetated lowland fens at the margins of rivers and lakes and in 
drainage dykes in levels. It is more aquatic than the common O. pfeifferi, never straying far from standing water 
and usually found on emergent vegetation such as Phragmites or crawling on Glyceria and other water plants. 
This is a declining species. Surviving populations are at risk from pollution, dredging or river management 
schemes (Kerney 1999).  

  

Segmentina nitida  Mollusca Planorbidae 

See the account under UK BAP species. 

 

Red Data Book 3 

Microvelia buenoi  Hemiptera Veliidae 

This minute bug has only been recorded from the fens and broads of Cambridgeshire (Wicken Fen) and Norfolk 
(Barton Broad, Bure Marshes NNR, Catfield Fen, Sutton Broad and Wheatfen Broad). It is a semi-aquatic bug, 
living on the water surface. It is confined to still, usually shallow water where there is dense shading vegetation. It 
has been found in a floating bog of Iris, Carex and other plants, but is more usually recorded from the margins of 
ditches, where it is found close to the edge under overhanging clumps of Carex pseudocyperus or other plants. 
Under such conditions it may be the commonest Microvelia species. The adults have been recorded from May to 
September. This species is very local and of restricted distribution. It appears to be fairly widespread in East 
Anglian fens but there are no records outside this very limited area.   

 

Hydrophilus piceus  Coleoptera Hydrophilidae 

In Britain, H. piceus is largely confined to drains in coastal levels. Those specially favoured are choked with 
vegetation such as ivy-leaved duckweed (Lemna trisulca) and fringed by common reed (Phragmites australis ). H. 
piceus is a summer breeder (larvae reported from mid-May to the beginning of August in the Netherlands). The 
larvae feed on water snails, and the presence of Hydrophilus may be implied from the characteristic biting marks 
to be seen on empty snail shells. In the Somerset Levels, adults are found mainly in rhynes that have been 
recently cleared, whereas larvae occur in ditches thickly choked with vegetation. Adults have often been caught 
in light traps, and may occasionally be seen below street lamps, or on greenhouse roofs.  

 

Hydrophilus piceus has been recorded from a total of 68 ten kilometre in Britain, 42 of them in England from 1950 
onwards, plus three in Wales. The equivalent counts since 1990 are 17 and three. It appears to have contracted in 
range in that there are no modern records for the English Midlands, the Cambridgeshire Fens, Glamorgan and the 
immediate vicinity of London. It is, however, well established in the Somerset Levels, the Broads, and coastal 
levels in Kent and Sussex.  

 

Loss of traditional grazing fen may result in loss of this species, particularly if drains are destroyed or become 
overgrown. Drainage of the Cambridgeshire Fens and the London Marshes in the 19th Century must have 
resulted in the greatest reductions in this species in Britain, indicating the potential for further decline. 
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Conditions favouring an abundance of large molluscs are essential for breeding by this species; piecemeal 
clearance of drains using hand shovels is better than large scale clearance using heavy plant in that larger 
invertebrates can escape. Much of the area where H. piceus occurs in the Broads and on levels in Gwent, 
Somerset, Kent and Sussex is protected by scheduling as SSSI, and smaller areas are protected as NNR and wildlife 
reserves. 

 

Nationally Scarce species 

Brachytron pratense  Odonata Aeshnidae 

The hairy dragonfly is most commonly found in Britain on the coastal levels and grazing marshes of Somerset, 
Sussex, Kent and Norfolk. It also occurs in the fens of Anglesey, the Cheshire meres and on the wetlands along the 
coast of South Wales and Suffolk. This species breeds in mesotrophic ponds, lakes including mature gravel pits, 
canals, ditches  and marshy fens  where there is plenty of tall emergent vegetation such as common club-rush, 
common reed, bulrush and great fen-sedge. This species has a short flight season from mid-May to mid-July. It 
can be found with other species that favour unpolluted well-vegetated dykes and fens (Merritt et al 1997).   

 

Tricholeiochiton fagesii Trichoptera Hydroptilidae 

This small caddisfly has been recorded from a small loch in Perthshire, three ponds on the Wirral in Merseyside, a 
pool in Shropshire, a fishing lake in Hampshire, a bog in Gwynedd, a bog in South Glamorgan and from marshes in 
the Norfolk Broads in 2009. The habitat is weedy still waters. It is clearly a widespread species although with few 
records (Wallace 1991).  

 

Microvelia pygmaea  Hemiptera Veliidae 

This minute water bug has been recorded mainly from south-eastern England and East Anglia east of a line 
between Poole and the Wash. It is found in dense vegetation usually in weedy ditches. A few records are from 
marginal vegetation in larger bodies of water (Huxley 2003).   

 

Demetrias imperialis  Coleoptera Carabidae 

This ground beetle has been recorded throughout south and central England. It is found in fens, broads, marshes, 
ponds, gravel pits, brackish marshes and tidal rivers. It is found in reed beds and amongst bulrushes and also in 
flood litter. The adults have been recorded from January to October. This species was formerly not uncommon in 
the East Anglian fens and Thames marshes. Around the turn of the 19th century, this species declined 
dramatically. Since then it has increased substantially and it is locally common in some areas of southern England. 
Hyman and Parsons (1992) provide more information on this species.  

 

Gyrinus aeratus  Coleoptera Gyrinidae 

Recent published records are for South and North Somerset, East Kent, East Norfolk, Leicestershire, 
Westmorland, Kirkcudbrightshire, Mid Perth, East Inverness, Islay, Raasay, South and North Uist, Eriskay, and 
Lewis. This is a lowland species occurring on larger lakes, often in open water far from the shore, and sometimes 
in extremely large numbers. Like most whirligig beetles, it gyrates in flotillas during the day but it has also been 
reported as active in moonlight. It also occurs in slow-moving water in canals. It has been noted its association 
with oligotrophic and dystrophic waters, but in Britain it can also occur in base-rich water. Although little is 
known about the life-cycles of individual species of whirligig beetle, the occurrence of teneral adults of most 
species in July and August indicates breeding in the early summer by overwintered adults, some of which may 
survive for more than one season. Fully grown larvae are to be found later in the season and sometimes in early 
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March, the latter indicating the possibility that they too can overwinter. The larvae have filamentous abdominal 
gills and live as predators on the bottom. Larvae have been found to spin a tough cocoon, secured to plant 
structures just above the water. It is likely that most species of Gyrinus are capable of flight, although one 
entomologist demonstrated that only a small proportion of a population of G. marinus, a common species in 
Britain, would fly from April to October, usually above an air temperature of 17º C and in bright sunlight. Adult 
gyrinids are subject to several forms of parasitism including water mites belonging to the genus Eylais sp. (these 
were also recorded on the survey). In a field experiment involving introduction of G. aeratus, One researcher 
demonstrated that this species was able to survive as adults for two years, but that it could not compete with an 
established population of G. substriatus, unless attempts were made to reduce the size of the adult population of 
that species.  

 

This species cannot be considered to be under threat, though its scattered, patchy distribution puts it at risk from 
local extinctions associated with habitat loss. This species occurs in many protected sites, ranging from Scottish 
lochs to dyke systems in the Broads and on the Somerset Levels. 

 

Gyrinus paykulli  Coleoptera Gyrinidae 

Recent published records are for East Sussex, East Kent, Norfolk, Cambridgeshire, Northamptonshire, Anglesey, 
North Lincolnshire, Cheshire, East Perth and Fife. The distribution is mainly associated with primary fenland 
areas.  

 

This species usually occurs in deep, still water amongst reeds (Phragmites australis), either in the edges of lakes 
or in fenland ditches, and often in man-made habitats. It is often overlooked because it is active on the surface 
only amongst reeds rather than in open water. The discovery of this species in a Swedish quarry subject to 
prolonged, detailed investigation of its gyrinid fauna indicate that this species has the capacity to make long 
range movements. Oviposition has been observed in late spring, and development to the adult has been 
completed in about 56 days under laboratory conditions. The larvae have filamentous abdominal gills and live as 
predators on the bottom. It is likely that most species of Gyrinus are capable of flight, though one researcher 
demonstrated that only a small proportion of a population of G. marinus, a common species in Britain, would fly 
from April to October, usually above an air temperature of 17º C and in bright sunlight. Adult gyrinids are subject 
to several forms of parasitism including water mites belonging to the genus Eylais sp. (these were recorded on 
the present survey). 

 

Gyrinus paykulli has been recorded from 29 hectads in Britain since 1950, including two hectads in Scotland and 
one in Wales. It has been recorded from ten hectads in England since 1990. Its distribution indicates relict survival 
in primary fenland areas. The only areas from which it has been lost are County Durham and the Isle of Wight. 

 

On the basis of association with deep, still water and the larval method of respiration, it may be assumed that 
this species is at risk from any polluting event that reduces the level of oxygenation. It is also associated with 
permanent water, so it may be assumed that fluctuations in water table are also damaging. Many of the fenland 
sites in which it occurs are scheduled as SSSI, or lie within NNR and other forms of reserve. 

 

Peltodytes caesius  Coleoptera Haliplidae 

This species is confined to lowland slow-moving drains and ponds with permanent water, often brackish, always 
base-rich, and usually with a soft, muddy bottom. Typically, these lie in areas of old grazing fen on coastal marsh 
systems, though it does occur well inland in Oxfordshire. The larva and adults feed on filamentous algae, and 
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possibly also on stoneworts. Oviposition occurs in the spring on submerged vegetation. Fully grown larvae and 
teneral adults occur later in the summer, and it is likely that this species overwinters as adults out of the water. 
Adults have been recorded attracted to light in mainland Europe. 

 

Peltodytes caesus has been recorded from 63 hectads in England and Wales since 1950, and 35 since 1990, with 
old records for Lancashire, around the Wash and inland in southern England. It was noted as one of three species 
to disappear from the Wash drainage system. P. caesus is in decline in Denmark, possibly because of pollution, 
and it appears in many Red Lists in Europe. 

 

The decline in this species must be associated with habitat loss, but it would also appear to be sensitive to 
changes in water quality and land use, possibly the conversion of grazing fen to arable land, which results in a 
reduction in the number of dykes. Most of the drainage systems on which it occurs are protected as SSSI under 
management agreements. One of the few inland sites, Otmoor, is also an SSSI and an RSPB Reserve. In the 
absence of clear guidance on its habitat requirements, maintenance of traditional grazing fen must be considered 
appropriate for its conservation. 

 

Noterus crassicornis  Coleoptera Noteridae 

There are recent published records for East Sussex, Kent, Hertfordshire, Norfolk, Cambridgeshire, 
Huntingdonshire, Northamptonshire, Gloucestershire, Shropshire, Carmarthen, Anglesey, Lincolnshire, 
Leicestershire, Derbyshire, Cheshire, Kirkcudbrightshire, and Fife. This species is almost as common as N. 
clavicornis in Ireland, though with a more restricted, central distribution.  

 

This is a lowland species of fen drains, mires and rafts of vegetation at the edges of lakes, often found in coastal 
ditches but not in brackish water. Noterid larvae are wireworm-like and live attached to plant tissues. Chironomid 
larvae and water fleas dominated the gut contents of adult N. crassicornis in a study in Denmark. Noterus 
crassicornis appears to be brachypterous in Britain. 

 

Noterus crassicornis has been recorded from 70 hectads in England and seven in Wales since 1950, and 32 in 
England and one in Wales since 1990. It is largely confined to areas of former primary fen. Recent distribution 
maps for this species suggest a contraction in range to the north but this species is abundant and well established 
within areas such as the Romney Marsh and the Norfolk Broads, and in the isolated Scottish sites.  

 

Loss of habitat associated with drainage and conversion of grazing fen to arable land pose threats to this species, 
which, however, is tenacious in occupying much of its relict distribution. This species occupies many coastal and 
Broadland fens scheduled as SSSI or protected within reserves. 

 

Hydaticus seminiger  Coleoptera Dytiscidae 

Recent published records are for North Somerset, Dorset, North Hampshire, East Sussex, Kent, Berkshire, East 
Suffolk, Norfolk, Cambridgeshire, and Staffordshire. The distribution falls into three main areas, the Cheshire 
Plain, northern East Anglia and the Home Counties plus Dorset.  

 

This species is confined to lowland fen pools with dense vegetation, often in shade, and often small and isolated. 
It does, however, also occur in ditches on coastal levels, but it is possibly restricted there to the shade afforded by 
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reedbeds. Continental researchers have noted that adults are capable of flight, that they overwinter on land, and 
return to breeding sites in spring. The life cycle is univoltine. 

 

H. seminiger has been recorded from 46 hectads in England since 1950, and from 42 since 1990. This species is 
not under threat, except through direct loss of sites through development. Retention of shaded fen habitats is 
important on reserves. 

 

Hydaticus transversalis Coleoptera Dytiscidae 

Recent published records are for the Scilly Isles, South and North Somerset, East Norfolk, and Monmouth. The 
northernmost records, for South Lincolnshire, are unpublished.  

 

This species occurs in permanent water in exposed ponds and drainage ditches with rich vegetation. 
Overwintering takes place as adults away from the water in this genus. The adults have been recorded as flying 
readily. Oviposition in spring is followed by larval development during summer. The life cycle is univoltine. 

 

Hydaticus transversalis has been recorded from 18 hectads in England and four in Wales since 1950, the 
equivalent values since 1990 being nine and two. Although this species is well established on the levels on either 
side of the Severn, it has become locally extinct in several parts of England.  

 

The conversion of grazing fen to arable land, with the associated loss of dyke systems and fall in water table, 
poses the greatest threat to this species. Most of the sites where H. transversalis still occurs are protected, e.g. 
Woodwalton and several Broadland NNR, Wicken Fen NNR, Thurlby Fen Slipe and Baston Fen, reserves of the 
Lincolnshire and South Humberside Trust for Nature Conservation, and the Somerset and Gwent Levels. A cycle of 
ditch cleaning must be maintained so as to ensure that some are retained with rich floating vegetation such as 
water soldier (Stratiotes aloides). 

 

Hydroglyphus pusillus  Coleoptera Dytiscidae 

This species is most characteristic of recently created still water sites with a clay or mud substratum, but it is also 
typical of the shallow rhyne systems of the Somerset Levels, and will occur amongst shallowly flooded moss. It is 
often recorded in flight and can occur in atypical sites in years of abundance. 

 

Hydroglyphus pusillus has been recorded from 123 hectads in England and Wales since 1950, and 115 since 1990.  
The northernmost record is for Gosforth, South Northumberland, where the species no longer occurs despite an 
abundance of apparently suitable habitats provided by subsidence ponds. Dispersal in hot summers accounts for 
the widespread occurrence of this species, which is sufficiently restricted in most years to qualify for Nationally 
Scarce status, albeit marginally (Foster 2000). 

 

This species is not under threat, but its British population probably contracts to pockets in southern England 
when there is a succession of severe winters. No special conservation measures are necessary, other than 
construction of ponds. 

 

Hygrotus confluens  Coleoptera Dytiscidae 
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This species is given Notable status in Foster and Eyre (1992) but was downgraded by Foster (2000) to Local. It is 
associated with ponds and temporary waters. In Scandinavia, the main habitat is open silt ponds with sparse 
vegetation, such as man-made ponds of recent origin.  

 

Hygrotus decoratus  Coleoptera Dytiscidae 

There are recent published records for South Somerset, East Sussex, Kent, Surrey, West Norfolk, Cambridgeshire, 
Huntingdonshire, Herefordshire, North Lincolnshire, Leicestershire, and South-east Yorkshire. There are no 
modern records for Wales, and none north of Yorkshire.  

 

One researcher reviewed the ecology of this species in the Netherlands and described it as acidophilous and 
haloxenous, being found most often between pH 6.1 and 7.5, not being found below pH 4.1 or above 8.5. In 
England, it is confined to lowland, stagnant waters, usually in base-rich fens with rich vegetation or in reedbeds or 
in the partial shade afforded by fen carr. Despite its occurrence in coastal areas, it does appear to avoid brackish 
areas. An abundance of H. decoratus is typical of ancient fens, and also of the edges of Sphagnum rafts 
developing in old marl pits in the Weald. 

 

H. decoratus has been recorded from 44 hectads in England since 1950, and 36 since 1990. Loss of relict fens 
must be the main threat to this species, but the damaging feature of disturbance cannot be specified. Most of the 
relict fens in which H. decoratus is common receive some form of statutory protection. H. decoratus appears to 
require partial shade for survival. 

 

Hygrotus parallelogrammus Coleoptera Dytiscidae 

Recent published records are for North Somerset, East Sussex, Kent, South Essex, West Norfolk, 
Northamptonshire, and Monmouth.  

 

Almost all records are for stagnant brackish water on the coast. Because of this the male specimen from 
Stodmarsh was dissected and the determination was definitely confirmed. One early author described instances 
of its occurrence inland in East Anglia; the only recent instance of this being in the Dogsthorpe Star Brickpit, 
Peterborough, though this receives brackish water. This species appears to be replaced by H. impressopunctatus 
in brackish pools in the north. 

 

A hectad count comparable with those for most other species is not possible but there have been 19 hectad 
records since 1990.  

 

Coastal developments continue to result in loss of habitats, in particular stagnant ditches and larger brackish 
pools. Hygrotus parallelogrammus occurs in many sites receiving protection e.g. Gibraltar Point NNR and many 
coastal levels in Kent and Sussex scheduled as SSSI. Management of such sites should include the provision of 
open-bottomed pools. 

 

Rhantus frontalis  Coleoptera Dytiscidae 

Recent published records are for North Somerset, Dorset, East Sussex, Kent, South Essex, East and West Norfolk, 
and Northamptonshire. There is one old record for Wales.  
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This species inhabits a wide range of lowland stagnant water habitats, including drainage ditches on coastal 
marshes, duneslack ponds, pingo fen pools and fluctuating Breckland meres. In Scotland, it occurs in mining 
subsidence ponds and in gravel pits. These sites have in common their exposure, their sparse vegetation over 
sand and silt, and their tendency to dry out in the summer. This species overwinters as adults out of the water. Its 
flies readily and has been recorded attracted to light. 

 

Rhantus frontalis has been recorded from 45 hectads in England and five in Scotland since 1950, the equivalent 
values since 1990 being 18 and zero. The disappearance of this species from Wales and northern England has 
resulted in a disjunct distribution, in Scotland from Lanarkshire to Fife, and then in East Anglia, the Thames 
estuary and at scattered sites in southern England west to the Somerset Levels. Loss of temporary, exposed 
habitats would result in loss of this species. Creation of new temporary ponds is beneficial for this species. Many 
Essex and Kent Marshes SSSI support this species, which also occurs in protected parts of the Somerset Levels, in 
Wretham Heath and Thompson Common wildlife reserves of the Norfolk Wildlife Trust, as well as in Broadland, 
e.g. Berney RSPB reserve. 

 

Rhantus suturalis  Coleoptera Dytiscidae 

R. suturalis occurs in exposed lowland ponds and ditches amongst vegetation. It is unusual among Rhantus spp. in 
that it overwinters as adults in the water rather than away from it. The development time of 33 days at about 
20ºC from egg laying to adult eclosion is short compared to 52 days for the common Agabus bipustulatus under 
similar conditions. This species is often attracted to light at night and readily takes to flight. 

 

Rhantus suturalis has been recorded from 136 ten kilometre squares in England and four in Wales since 1950. It 
has been recorded from 89 English and two Welsh hectads since 1990. Many isolated records, including two for 
the only Scottish site, probably represent the full extent of range of a dispersive species. 

 

This species is not under threat. The creation of new ponds will be beneficial to this species. It is not confined to 
primary fen conditions and does not require statutory protection.  

 

Rhantus grapii  Coleoptera Dytiscidae 

Recent published records are for East Cornwall, South and North Somerset, Dorset, East Sussex, East and West 
Kent, East Suffolk, East and West Norfolk, Cambridgeshire, Huntingdonshire, Northamptonshire, Monmouth, 
Carmarthen, Pembroke, Anglesey, Derbyshire and South-west Yorkshire. The species is not known north of York. 

 

This species lives in lowland stagnant water, usually in partly shaded fen conditions among dense vegetation. 
Some sites, such as the mosses over limestone in Anglesey and the Norfolk pingo fens, are extremely base-rich. It 
is known to move into temporary pools in bogs and fens, presumably for reproduction. The life cycle is probably 
univoltine with adults overwintering out of water and with larvae in summer. Gut contents analysed included 
copepods, Chaoborus and dytiscid larvae and plant remains. Flight capacity is unknown. 

 

Loss of shaded fenland habitats will be detrimental to this species. Sites must be managed with care to avoid loss 
of shaded mosses. R. grapii occurs in many areas of primary fen subject to statutory protection. It also occurs on 
some secondary sites, e.g. Burton Gravel Pits, a reserve of the Lincolnshire and South Humberside Trust for 
Nature Conservation. 
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Berosus affinis  Coleoptera Hydrophilidae 

There are recent published records for South and North Somerset, Dorset, South Hampshire, East Sussex, East 
and West Kent, West Norfolk, Cambridgeshire, Bedfordshire, Huntingdonshire, and Monmouth.  

 

This species is mainly associated with slow flowing drains and ponds on coastal levels, with some vegetation over 
mud or silt. The larvae of Berosus spp. are unusual among Hydrophilidae in that they obtain oxygen from water 
by the use of pseudobranchiae; in consequence they can live in mud at the bottoms of ponds. Evidence of its 
colonising ability includes finds on Ashdown Forest following the hot summer of 1995; this species had never 
before been recorded from this intensively studied area.  

 

Berosus affinis has been recorded from 56 hectads in England and six in Wales since 1950, and 41 and four 
respectively since 1990. There are no modern records from the former northern part of its range in the Isle of 
Man, the Wirral, Yorkshire, North Lincolnshire and Derbyshire, nor from the west of Wales or south-west England 
other than Braunton Burrows.  

 

This species is still abundant in coastal levels; losses in the north and west presumably reflect climatic 
deterioration but they may owe to records during brief periods of successful migration and colonisation. This 
species benefits from routine clearance of drains on old fenland. It occurs in many coastal levels receiving 
statutory protection, and inland on the Otmoor SSSI, also an RSPB Reserve. 

 

Cercyon convexiusculus Coleoptera Hydrophilidae 

This species is given Notable status in Foster and Eyre (1992) but was downgraded by Foster (2000) to Local. It is 
found in fen litter and is most frequent in eastern England. In Scandinavia it is found at the edges of fresh, mainly 
stagnant, and usually rather eutrophic waters where it lives in wet mud, wet moss, under decomposing plant 
debris, in both open country and in woodland.  

 

Cercyon sternalis  Coleoptera Hydrophilidae 

Recent published records are for Somerset, Cambridgeshire, Huntingdonshire, West Suffolk, and West Norfolk, 
the most western record being an unpublished for Monmouthshire in 1985. Since 1995 this species has been 
detected more widely in the west in Worcestershire, Shropshire, Cheshire, Anglesey, the Isle of Man and South 
Kerry.  

 

This species lives among litter in lowland fen ponds and ditches. The larvae of dung-frequenting Cercyon are 
predaceous, mainly on the larvae of Diptera; it is likely that C. sternalis has a similar feeding habit. This species 
has been caught by the use of a Robinson light trap. 

 

Cercyon sternalis has been recorded from 40 hectads in England and one in Wales since 1990. Loss of fenland 
habitats, in particular excessive cleaning of ditches resulting in loss of deposited litter, will be detrimental to this 
species. Cercyon sternalis occurs in many fenland systems subject to statutory protection, e.g. the Somerset 
Levels, Romney Marsh, many coastal marshes in north Kent and in Essex, the East Norfolk pingo fens and fen 
systems north of Cambridge. 

 

Enochrus coarctatus  Coleoptera Hydrophilidae 
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This species was originally accorded Scarce B status, but, with over 200 ten km records from 1950 onwards, 
widely distributed in England, Scotland and Wales, this species cannot be considered as having a scarcity status. 

 

Helochares lividus  Coleoptera Hydrophilidae 

Helochares lividus has been recorded from 174 ten kilometre squares from 1990 onwards and it was found in five 
samples of the British Countryside Survey in 1990. These data indicate the need for this species to lose its 
Nationally Scarce status (Foster 2000). 

 

Hydrochus angustatus Coleoptera Hydrophilidae 

Angus (1977) gave the following distribution based on an examination of a considerable amount of museum 
material: South Somerset, North Hampshire, East Sussex, East Kent, Surrey, Hertfordshire, Middlesex, Berkshire, 
Oxfordshire, Buckinghamshire, East Norfolk, Cambridgeshire, Bedfordshire, Huntingdonshire, Herefordshire, 
South Lincolnshire, and North-east Yorkshire. This distribution is narrower than one published in the 1950s, which 
included Devon, Wales, the Isle of Man, and old records for southern Scotland. Recent published records are for 
East Cornwall, East Sussex, West Kent, North Somerset, West Gloucester, and Cumberland.  

 

In the East Anglian fens, this species occurs in a variety of habitats but it is absent from the pingo fens. Otherwise 
it is mainly associated with heathland, in exposed ditches, shallow pools and temporary puddles. In the Home 
Counties, it occupies a wide range of wetland habitats, including partly shaded ponds. Hydrochus species are 
aquatic as adults and larvae, but do not swim. They are slow in their movements, and feign death when 
disturbed. Adults feed on algae according to one researcher but the larval diet is unknown. Specimens of H. 
angustatus have been recorded in flight. 

 

There are records for 55 hectads in England and two in Wales from 1950 onwards, and, since 1990, 36 English 
hectad records and two Welsh ones. The main threat would appear to be loss of wet heathland habitats. 
Hydrochus angustatus occurs on many heathland sites receiving statutory protection, e.g. Hickling Broad NNR 
and the New Forest. This species is capable of colonising new habitats and benefits from the creation of new 
ponds in heathland areas and from disturbance to ponds in amenity areas, such as Richmond Park. 

 

Hydraena testacea  Coleoptera Hydraenidae 

This species is found in stagnant water in association with a well-developed marginal vegetation line, but it also 
occurs in slow-moving water in canals and streams, being found in the moist zone just above the main water line. 
The seasonal occurrence of adults is strongly bimodal, with peaks in June and September. Hydraena testacea has 
been recorded from 108 ten kilometre squares in England, four in Wales and three in Scotland from 1950 
onwards, the equivalent values since 1990 being 62, one and one. Despite some evidence of contraction in range, 
this species is not under threat. No special conservation measures are considered necessary for this species 
(Foster 2000). 

 

Ochthebius marinus               Coleoptera      Hydraenidae 

This minute water beetle occurs in a wide range of brackish habitats, and has rarely been recorded inland. 
Because of this, the specimen was sent to a water beetle specialist, Martin Hammond who undertook the 
identification. At least two other brackish insects were recorded from Stodmarsh and it would appear that there 
is a slight brackish influence on part of this site. This species flies readily. 
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Ochthebius pusillus  Coleoptera Hydraenidae 

There are recent published records for East Sussex, East Kent, East Suffolk, Huntingdonshire, and Glamorgan. This 
species is associated with exposed, muddy edges of ponds, including a recently created dewpond on downland. 
Its scarcity indicates that it is a specialist pioneer species rather than an opportunist. 

 

There are seven hectad records for England from 1950 onwards, five since 1990, and two for south Wales. This 
species is at the extremity of its largely Central European distribution, and, as a pioneer species, might be 
expected to fluctuate considerably. It cannot be considered under risk despite its rarity in England. Construction 
of new ponds, including isolated ones lined with butyl plastic, is beneficial for this species. It has occurred on sites 
subject to statutory protection, e.g. Monks Wood NNR, the Pevensey Levels SSSI, the Rye Harbour LNR, and the 
Malling Hill Reserve of the Sussex Trust for Nature Conservation. 

 

Scirtes orbicularis  Coleoptera Scirtidae 

This marsh beetle has been recorded throughout central and southern England. It inhabits wetland, marshes, 
grazing levels and marshy dykes and has been recorded amongst wetland vegetation including sedges, reedmace 
and bur-reeds. The adults have been recorded from June to August.  

 

Limonia ventralis  Diptera Limoniidae 

Records of this crane-fly are widely dispersed throughout England, Scotland and Wales. Many records refer to 
brackish ditches on coastal levels, whilst other records refer to inland locations at muddy, sparsely vegetated 
margins of lakes and ponds. Whilst brackish conditions are clearly tolerated, it does not appear to be essential 
and sparse emergent vegetation is probably a more essential feature. There are about 30 post-1960 sites 
according to Falk (1991).  

 

Phalacrocera replicata Diptera Cylindrotomidae 

Records of this cranefly are widely distributed in England, Wales and Scotland. Records are particularly frequent 
in northern England. The habitat is mossy pools, either with Sphagnum or other semi-aquatic mosses and in both 
fen or bog. The aquatic camouflaged larvae develop in mosses such as Sphagnum and Hypnum. The adults have 
been recorded from April to August. According to Falk (1991) there are about 20 post-1960 sites although this will 
have increased over the last twenty years. The records are scattered widely although a decline appears apparent, 
especially in northern England where past records are widespread and numerous, yet there are only five post-
1960 sites.   

 

Dixella serotina  Diptera Dixidae 

This meniscus midge was accorded Notable status in Falk (1991) but downgraded by Falk and Chandler (2005). 
The larvae are particularly partial to lowland fens and typically occur in reed (Phragmites australis) swamps, but 
are also found in beds of sedges (especially Carex riparia) and hydroseres with reeds, rushes, grasses and iris. It 
has been recorded from the Midland lowlands, Hampshire, East Anglia, southern half of Wales and Ireland.  

 

Odontomyia tigrina  Diptera Stratiomyidae 

This soldier fly has been recorded widely throughout the southern half of England and Wales with an old (pre-
1909), isolated Scottish record. The habitat comprises wetlands including fens, ponds, canals and ditches in 
coastal levels. It appears to prefer water bodies with a rich flora and where both emergent and floating 
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vegetation is present. On the Gwent and Somerset Levels it was found to prefer the narrower ditches with much 
emergent vegetation and to be least frequent in the large drainage ditches, in ditches that were choked with 
vegetation or where ditches had been cleared the previous year. The aquatic larvae have been found in shallow 
water at the margins of ponds, ditches and in marshes. This species is regular but very local in many southern 
counties.  

 

Stratiomys singularior Diptera Stratiomyidae 

Records for this soldier fly are widely distributed in England, south Wales and Scotland as far as Edinburgh. Most 
records are coastal but a few are well inland. This species occurs in wetlands, especially on brackish coastal 
marshes, although occasionally on inland fens and marshes. The larvae usually develop in a variety of mildly 
brackish ponds and ditches, especially those with plants such as Scirpus maritimus. They have been found both in 
mud and crawling over blanketweed in a shallow brackish lagoon and probably take 3 or 4 years to develop. The 
adults have been recorded on flowers such as umbellifers near to the breeding sites.   

 

Elachiptera uniseta  Diptera Chloropidae 

This minute fly has been recorded from scattered localities throughout England and South Wales (two counties 
only however here). It occurs in wetlands including fens, damp woods, gravel pits and coastal marshes. The early 
stages are unknown; the larvae probably develop in decaying vegetable matter although they may invade grass or 
reed stems. The adults have been recorded virtually throughout the year and appear to be associated with reeds 
and tussocks of grasses and sedges according to Falk and Ismay (in prep.) although the surveyor has found the 
species frequently in marginal or emergent vegetation such as Glyceria.  

 

Appendix 2: Invertebrate Species Statuses 

 

[This document is reproduced from an English Nature document. Full details of the references given are given in 
the original document]. 

 

For the purposes of evaluating invertebrate faunas and priorities for conservation action, invertebrates are 
attributed various rarity status categories, the meanings of which are given below. Criteria for the selection of 
species into Red Data Book categories one to five follow Shirt (1987), with minor modifications derived from 
Hyman & Parsons (1992) and Parsons (1993). 

Categories RDBI (Indeterminate) and RDBK (Insufficiently Known) are based on the criteria used by Wells, Pyle and 
Collins (1983).Criteria for the selection of Nationally Scarce species follow Eversham (1983) and Ball (1986).  

 

Red Data Book Category 1.   RDB1 - ENDANGERED 

 

Definition. Taxa in danger of extinction in Great Britain and whose survival is unlikely if the 
causal factors continue operating. 

 

Included are taxa whose numbers have been reduced to a critical level or whose 
habitats have been so dramatically reduced that they are deemed to be in 
immediate danger of extinction. Also included are some taxa that are possibly 
extinct. 
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Criteria. Species, which are known or believed, to occur as only a single population within 
one 10km square of the National Grid. 

 

Species, which only occur in habitats known to be especially vulnerable. 

 

Species, which have shown a rapid and continuous decline over the last twenty 
years and are now estimated to exist in five or fewer 10km squares. 

 

Species which are possibly extinct but have been recorded this century but which 
if rediscovered would need protection. 

 

 

Red Data Book Category 2.   RDB2 - VULNERABLE 

 

Definition. 

 

 

         

Taxa believed likely to move into the Endangered category in the near future if the 
causal factors continue operating. 

 

Included are taxa of which most or all of the populations are decreasing because 
of over-exploitation, extensive destruction of habitat or other environmental 
disturbance; taxa with populations that have been seriously depleted and whose 
ultimate security is not yet assured; and taxa with populations that are still 
abundant but are under threat from serious adverse factors throughout their 
range. 

 

Criteria. Species declining throughout their range. 

 

Species in vulnerable habitats. 

 

 

Red Data Book Category 3.   RDB3 - RARE 

 

Definition. Taxa with small populations in Great Britain that are not at present Endangered or 
Vulnerable, but are at risk. 

 

These taxa are usually localized within restricted geographical areas or habitats or 
are thinly scattered over a more extensive range. 

 

Criteria. Species, which are estimated to exist in only 15 or fewer 10km, squares. This 
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criterion may be relaxed where populations are likely to exist in over 15 10km 
squares but occupy small areas of especially vulnerable habitat. 

 

 

Red Data Book Category 4.   RDB4 - OUT OF DANGER 

 

Definition. Taxa formerly meeting the criteria of one of the aforementioned categories but 
which are now considered relatively secure because effective conservation 
measures have been taken or the previous threat to their survival in Great Britain 
has been removed. 

 

 

Red Data Book Category 5.   RDB5 - ENDEMIC 

 

Definition. Taxa, which are not known to occur naturally outside Great Britain. Taxa within 
this category may also be in any of the other RDB categories or not threatened at 
all.  

 

There are few truly endemic species in Great Britain. Most that have been 
identified are in fairly obscure groups, which are relatively poorly known, and the 
species may well eventually be discovered elsewhere in Europe. 

 

Red Data Book Appendix.   RDBApp. - EXTINCT 

 

Definition. Taxa which formerly had breeding populations in Great Britain but which are now 
believed to have died out. (Taxa not recorded since 1900)  

 

 

Red Data Book Category I.   RDB I - INDETERMINATE 

 

Definition.     Taxa considered being Endangered, Vulnerable or Rare, but where there is not 
enough information to say which of the three categories (RDB1 to 3) is 
appropriate. 

 

 

Red Data Book Category K.   RDBK - INSUFFICIENTLY KNOWN 

 

Definition. Taxa that are suspected, but not definitely known, to belong to any of the 
aforementioned categories, because of lack of information. 
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Criteria. Taxa recently discovered or recognised in Great Britain, which may prove to be 
more widespread in the future (although some recent discoveries may be placed 
in other categories if the group to which they belong is thought not to be under- 
recorded). 

 

Taxa with very few or perhaps only a single known locality but which belong to 
poorly recorded or taxonomically difficult or unstable groups. 

 

Species with very few or perhaps only a single known locality, inhabiting 
inaccessible or infrequently sampled but widespread habitats, such as some 
northern moorland species, species associated with some agricultural situations 
and species which are adult only during the winter. 

 

Species with very few or perhaps only a single known locality and of questionable 
native status, but not clearly falling into the category of recent colonist, vagrant or 
introduction. 

 

 

Provisional Red Data Book.   pRDB 

 

Definition. 

 

 

 

 

(continued) 

The prefix ‘p’ before any Red Data Book category implies that the grading is 
provisional. In the majority of cases this means that the species' status has been 
reconsidered and changed in a Species Group Review produced subsequent to the 
publication of the relevant Red Data Book. 

The statuses so given are described as provisional, pending the publication of a 
future edition of that Red Data Book. These statuses are however, based upon a 
greater amount of evidence than was available for the original Red Data Book and 
therefore are more likely to be a true representation of the species' actual status. 

The prefix ‘p’ is also used for RDB status categories in groups where a Red Data 
Book has not yet been produced but is in preparation, or is used for species in 
groups covered by the original Red Data Book, where it is considered that there is 
evidence that the original grading was incorrect or that there has been a genuine 
change in status of the taxon. 

 

Nationally Scarce (Notable) Species 

 

The term ‘Nationally Scarce‘ was adopted and replaced the term ‘Notable‘ during the compilation of the 
Guidelines for the Selection of Biological SSSIs. The two terms are thus interchangeable but ‘Nationally Scarce‘ is 
preferable. 

 

Ball (1986) discusses the allocation of species to Nationally Scarce categories: 
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‘’The Invertebrate Site Register project includes the preparation of National Species Reviews which seek to identify 
and document uncommon species. The criteria used have been based directly on those evolved by botanists and 
two levels of 'National Notability’ has been used. These are Notable A, for species known to occur in 30 or less 
10km squares of the National Grid and Notable B for those known from 100 or less squares. 

 

Although this system can be used directly with well-recorded groups like Dragonflies, Butterflies and Grasshoppers; 
when dealing with many other groups of insects, the level of recording is not sufficient to apply the criteria 
rigorously. A combination of three alternative approaches has been employed: 

 

1. 

 

 

 

 

2. 

 

 

 

3. 

The approximate number of squares in which a species may occur can be estimated by 
looking at the number it has been recorded from as a proportion of the total in which the 
whole group (e.g. its family) has been recorded. 

 

Coarser measurements such as the number of vice-counties in which a species has occurred 
can be used (7 or less for Notable A, 20 or less for Notable B). 

 

Experts can be asked to use their field experience to judge the status of species in their 
particular specialist group against others with a better-established status. By consulting as 
many people as possible and taking a consensus of their views, geographical and personal 
biases can be minimized. 

 

In some groups in which widespread interest and recording is a rather recent phenomenon, 
no attempt has yet been made to separate Notable A and Notable B species, and all 
Nationally Notable species are simply graded 'Notable’.’’ 

Nationally Scarce (Notable).   N - NOTABLE 

                        

Definition.   Species, which are estimated to occur in 16 to 100 10km, squares in Great Britain. 
The subdividing of this category into Nationally Scarce A and Nationally Scarce B has 
not been attempted for some species because of either the degree of recording that 
has been carried out in the group to which the species belongs, or because there is 
some other reason why it is not sensible to be so exact.             

 

 

Nationally Scarce (Notable) Category A.   Na - NOTABLE A 

 

Definition.     Taxa which do not fall within RDB categories but which are uncommon in Great 
Britain and thought to occur in 30 or fewer 10km squares of the National Grid or, for 
less well recorded groups, within 7 or fewer vice-counties. 

  

 

Nationally Scarce (Notable) Category B.   Nb - NOTABLE B 
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Definition. Taxa which do not fall within RDB categories but which are uncommon in Great 
Britain and thought to occur in between 31 and 100 10km squares of the National 
Grid or, for less well recorded groups, between 8 and 20 vice-counties. 

  

 

Regionally Scarce (Notable).   Nr - NOTABLE 

 

Definition. Species which are considered to occur in 5 or less 10km squares in an area 
equivalent in size to a region of the old Nature Conservancy Council or larger, 
approximately one eighth the total area of England. 

 

Such statuses were worked out during the compilation of the Invertebrate Site 
Registers. They cover various groups in Scotland, in northern England as a whole, in 
northeast and northwest England, in vice-county Yorkshire and in the east Midlands 
and East Anglia. They were worked out by local entomologists.  

    

 

LOCAL 

 

Definition. The term is not rigidly defined, but loosely means species confined to a particular 
habitat type (usually associated with better quality examples of that habitat), a 
particular geographic area, or species that are too widespread to warrant Nationally 
Scarce (Notable) status but are nevertheless infrequently encountered.   

 

 

COMMON     

                                  

Definition. Common or very widespread species, frequently recorded.  

 

 

SYANTHROPIC SPECIES     

                                  

Definition. Species dependent upon man, his buildings, livestock or crops.  

 

 

UNKNOWN     

                                  

Definition. Species where no status has been attributed. There may be confusion over the 
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species’ taxonomy, it may belong to a poorly recorded group or may occur in an 
infrequently sampled habitat. As a species is entered into the Invertebrate Site 
Register or RECORDER, the status automatically defaults to ‘Unknown’. Certain 
common or local species may therefore occasionally appear in this category if there 
has been no necessity to use the species record.  

 

Maps showing where some of the rare aquatic invertebrates were found 

Microvelia buenoi (Veliidae) Order: Hemiptera 

 

Figure 7A: Map of the point where Microvelia buenoi was trapped at Hickling Broad 
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Great silver water beetle Hydrophilus piceus (Hydrophilidae) Order: Coleoptera 

 

 

Figure 7B: Location of Hydrophilus piceus at Stodmarsh, in a ditch at the Grove Ferry side of the reserve (top: large 

scale, bottom: small scale).  
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Hydaticus transversalis (Dytiscidae) Order: Coleoptera 

 

 

Figure 7C: Location of Hydaticus transversalis at Ham Wall 

 

Table 7A: GPS coordinates of aquatic invertebrate sampling points 

site AccessTrap Easting Northing 

HB HBD1 644044 321573 

HB HBD2 642910 321290 

HB HBD3 643080 321090 

HB HBD4 643320 321320 

HB HBD5 643420 321020 

HB HBD6 643570 321120 

HB HBD7 643890 321340 

HB HBD8 643980 321650 

HB HBO1 642873 321342 

HB HBO2 643340 321290 

HB HBO3 643270 321200 

HB HBO4 643230 321120 

HB HBO5 643280 321010 

HB HBO6 643400 321130 

HB HBO7 643720 321220 

HB HBO8 643710 321500 

HB HBR1 643000 321450 

HB HBR2 643063 321380 

HB HBR3 643002 321349 

HB HBR4 643158 321273 

HB HBR5 643160 321124 

HB HBR6 643247 321413 

HB HBR7 643534 321142 

HB HBR8 643641 321423 
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HW HWD1 346812 140207 

HW HWD2 346960 140347 

HW HWD3 346538 140392 

HW HWD4 346750 140695 

HW HWD5 346521 140619 

HW HWD6 346351 140606 

HW HWD7 346042 140388 

HW HWD8 345682 140519 

HW HWO1 345346 139629 

HW HWO2 346541 140694 

HW HWO3 346189 139700 

HW HWO4 345901 139977 

HW HWO5 345840 139950 

HW HWO6 345801 140148 

HW HWO7 345770 140177 

HW HWO8 345648 140197 

HW HWR1 346545 140356 

HW HWR2 346818 140253 

HW HWR3 346504 140647 

HW HWR4 346507 140147 

HW HWR5 346551 140183 

HW HWR6 346315 140133 

HW HWR7 345994 140193 

HW HWR8 346006 140192 

SM SMD1 623278 163096 

SM SMD2 623016 162666 

SM SMD3 622724 161768 

SM SMD4 622615 161762 

SM SMD5 622213 161796 

SM SMD6 623060 162710 

SM SMD7 623393 162842 

SM SMD8 623169 162487 

SM SMO1 622340 161253 

SM SMO2 622301 161565 

SM SMO3 622237 161664 

SM SMO4 623138 162535 

SM SMO5 623257 162504 

SM SMO6 623535 162758 

SM SMO7 623393 162438 

SM SMO8 623411 162316 

SM SMR1 622432 161459 

SM SMR2 622467 161496 

SM SMR3 622426 161507 

SM SMR4 622409 161543 

SM SMR5 622150 161891 

SM SMR6 622193 161884 

SM SMR7 622172 161927 

SM SMR8 622192 161971 

 


