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Summary 

 Surveys were conducted at Ham Wall RSPB Reserve and Stodmarsh NE Nature Reserve in 

2010.   

 Three species of amphibian were systematically surveyed at both sites; common frog (Rana 

temporaria) by spawn counts; adult marsh frogs (Pelophylax ridibundus) and adult smooth 

newts (Lissotriton vulgaris). 

 Adult common toads (Bufo bufo) were observed in reedbed habitat at Ham Wall but were 

not encountered on systematic surveys.  No toads were observed at Stodmarsh. 

 Reedbeds are generally a neglected habitat for amphibian surveys, due to the difficulty of 

surveying in this habitat, and the general perception is that reedbeds are shaded and cold, 

so make poor tadpole habitats. However our surveys revealed good/exceptional populations 

of common frogs, widespread distributions of smooth newts and marsh frogs.   
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Habitat associations 

 Across all amphibians surveyed a preference for complex aquatic architecture due to well 

vegetated ditches, gentle bank gradients, shallower depths and absence of fish was 

observed.    

 Common frogs were more abundant at Ham Wall than Stodmarsh.  Microhabitat typically 

had a mean water depth of 7.80 ± 1.36 cm.  Typical macrohabitat was unshaded seasonally 

flooded areas with minor waterfowl impact.  Spawn sites were generally open areas away 

from banks or if near a bank, the bank had a shallow gradient.  The sites where spawn was 

found had very few or no fish.  These results fitted with expectations.  

 Smooth newts were the only newt species observed and were more abundant at Stodmarsh 

than Ham Wall.  Bank gradient and emergent vegetation cover were consistently the most 

important variables for newts.  More vegetated water bodies with gentler bank gradients 

and shallower depths were positively associated with newt presence and abundance.  Newts 

were found in a range of water body types, including stands of pure reed, however they 

were not found in the largest water body category: lake.  It seems newts are using a greater 

variety of reedbed habitats than we previously expected.  There was a negative correlation 

between number of newts and number of fish, as expected.   

 Marsh frogs were more abundant and widespread at Stodmarsh than Ham Wall.  Data on 

habitat preferences and distribution was limited by an unsatisfactory survey method. 

 Toads were not surveyed but occasionally observed at Ham Wall.  Further work on this 

species is recommended since it is a UK BAP species which could find suitable habitat in 

reedbeds.  Being unpalatable to fish, toads could potentially coexist to a greater extent with 

fish than the frogs or newts surveyed.    

 

Background information   
John Baker (ARC) 

Common frog, common toad, three species of newt and the non-native marsh frog are all potentially 

likely to occur in reedbed habitats.  Habitat requirements vary between species, but there are some 

common factors.  There is little information about amphibians in reedbed habitat, specifically.  This 

may be because extensive reedbed is not perceived as ideal amphibian habitat, but also because 

reedbeds can be difficult to survey for amphibians.  A national amphibian survey (Swan and Oldham 

1993) indicated that amphibians occupy a wide range of aquatic habitat, but are more abundant at 

intermediate levels of emergent vegetation cover.  This suggests that continuous stands of reed are 

not optimum amphibian habitat.  Amphibians are ectothermic; larval development and growth 

proceed more rapidly in warm environments, where sunlight reaches the water surface.  Frog and 

toad tadpoles feed on periphyton (a complex mixture of algae, cyanobacteria, microbes and detritus 

that is attached to submerged surfaces), much of which requires sunlight to grow.  Newt larvae and 

aquatic phase adults feed on invertebrates, which tend to be more abundant in isolated water 

bodies.  

Amphibians vary in their ability to co-exist with fish. The great crested newt (strictly protected and 

BAP priority) is very prone to fish predation during the larval stage, whereas at the other extreme, 
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common toad and marsh frog tadpoles are relatively unpalatable to fish. Additionally, large, 

predatory fish prey on adult amphibians. Amphibian-fish interactions are significant, as reedbeds 

managed for bittern are, in the UK, also likely to be managed for fish, as prey species, and so 

comprise open water and flooded reed edge, which may suit common toad and marsh frog, but not 

other amphibian species.  

The essential requirements of amphibians are outlined in Reedbed Management for Commercial and 

Wildlife Interests (Hawke and Jose 1996) which notes that “in general open water such as ditches or 

pools are required by most amphibians” and “in general, if fish are present, amphibians will be 

scarce or absent”.  Increasing the diversity of aquatic habitats within reedbed systems will benefit 

amphibians (and other species).  This can be achieved by creating and managing water bodies of 

varying sizes with varied vegetation structure.  Gently sloping profiles encourage submerged aquatic 

vegetation and invertebrates, which in turn benefit amphibians.  In general, amphibians prefer 

vegetated ponds, but not to the extent that emergent vegetation dominates.  Water bodies that are 

free of fish will benefit most amphibians.  The exceptions are the common toad and marsh frog, 

which thrive in water bodies where fish are present.  To diversify aquatic habitats within reedbed 

wetlands, some water bodies should be managed (or created and managed) as ‘open’ water, that is 

to say, not dominated by reed.  These water bodies should not be stocked with fish.  

Habitat connectivity is important to amphibians.  This can be achieved through contiguous terrestrial 

habitat (almost any vegetated, natural or semi-natural habitat that retains moisture and hiding 

places) and closely-spaced (within several hundred metres of each other) water bodies.  Note that 

connecting amphibian breeding ponds by ditches is not necessarily beneficial, as this allows fish to 

move between ponds.  

Areas where further research would be useful include surveys of reedbed habitats to better 

understand amphibian usage.  The non-native marsh frog is becoming increasing abundant in the UK 

and appears to thrive in reedbeds, so monitoring the abundance and range of this species may help 

to establish population trends.  For reptiles, further study of the use of reed in grass snake egg-laying 

sites would be helpful, to better determine the factors that create microhabitat favourable to egg 

incubation.  

 

METHODS 

Field survey methods 

Surveys were conducted at Ham Wall RSPB Reserve and Stodmarsh NE Nature Reserve in 2010.  

Hickling Broad was not surveyed due logistical constraints with needing to visit each site six times 

within the amphibian breeding season.  We surveyed at the optimal time of year recommended by 

Sewell et al (2008) which is beginning of March to end of May for common frogs and mid April to 

late May for newts.  The website Nature’s Calendar (www.naturescalendar.org.uk) was used to fine 

tune survey time for each region.  Marsh frog surveys were conducted later as their breeding season 

is April/May (Beebee and Griffiths 2000).  Observational surveys of common frogspawn and marsh 

frog adults were carried out, along with bottle trapping for newts.  Torchlight surveys for toads and 

newts were trialled but low encounter rate led to discontinuation.   Surveys were designed and 
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carried out by Donna Harris and Chloe Hardman with advice from a number of herpetologists.  

Surveys were carried out by Donna Harris, Chloe Hardman, Tom Peacock, Rachel Devereux and 

Stephen Gregory.   

 

Common frogs 

Timing of surveys 

Spawn searches started early in order to locate spawn sites before hatching.  Frog spawn is first seen 

at Ham Wall, Somerset then Stodmarsh, Kent (UK Phenology Network database, 

www.naturescalendar.org.uk).  In 2008 and 2009 frogspawn was first spotted near Ham Wall in late 

December and mid January respectively with tadpoles appearing in late January and late February 

respectively.  However, due to the freezing conditions of January 2010 it was predicted to be a ‘late’ 

season, so amphibian searches began on 15th February.   

 

We searched for the first signs of common frogspawn in accessible edges of ponds, lakes and 

ditches.  To minimise disturbance to wildlife and surveyor safety risk, our work was restricted to 

surveys on foot with no entry into actual reedbed blocks.  We ensured that connected open water 

and ditch systems and isolated water bodies were surveyed because hydrological connectivity, as 

well as water body permanence, is likely to play a key role in amphibian composition.  Common 

frogspawn was first found at Ham Wall on 3rd March and Stodmarsh on 24th March, so the survey of 

abundance and habitat variables ran from these dates until completion of habitat surveys on 7th 

April.  

 

Abundance estimate 

The reserve was searched for common frogspawn and each clump was given a code, marked with a 

cane and a GPS reading.  Spawn clumps greater than 3m apart were given separate numbers 

whereas those less than 3m apart were given the same number plus a different letter (e,g. 1a, 1b).  

When first found, the number of clumps (estimated based on spacing and typical clump size), mat 

area (measured as a rectangle when spawn is imagined to be a continuous mass) and developmental 

stage (eggs, tadpoles, tadpoles in eggs) were recorded.  Immediately prior to a habitat survey, these 

variables were recorded again.  If the spawn had hatched already, the first estimate of clump size 

was the abundance estimate used. 

 

Habitat surveys 

When spawn was first sighted, the depth of water at the centre of the clump, and distance to the 

bank from the centre of the clump were recorded.  From 29th March – 2nd April more detailed habitat 

surveys were carried out, at two levels.  At the microhabitat level, plant species above/within/under 

the spawn mat were recorded.  Shade overhead or shadow casting potential (none, partial or full) 

was noted, along with depth of water and distance to the bank.  Any problems such as spawn 
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disappearing/drying up were noted.  At the macrohabitat level, the clumps with the same number 

(1a, 1b etc) were surveyed together. 

 

Table 9.1: Variables recorded in common frog habitat survey 

General descriptives: 
Habitat description 
Water body type 
Connectivity 
Permenance 
Area of water body or width of ditch (m) 
Weather 

 

 

 
At the centre of the spawning clump area: 

 
Air temperature  
Soil temperature  
Water temperature  
pH (HI98129 tester) 
Total Dissolved Solids (HI98129 tester) 
EC (HI98129 tester)  
Dissolved oxygen (DO meter) 
Turbidity was measured using the turbidity tube on a piece of white paper 

 
 
In 3 m radius around centre of spawn clump 

 

 

Percentage of survey plot taken up by bank 

 
Distance of clump to bank 
Aspect of bank (if bank within 3 m) 
Water depth at 50 and 100 cm from bank 
Bank gradient 

Water surface and above divided into: 

 

 

Percentage emergent vegetation(3 most dominant species recorded) 
Percentage floating vegetation 
Percentage open water 

Below water surface divided into: 
Percentage submerged plants (3 most dominant species recorded) 
Percentage submerged leaf litter 
Percentage open water column/bare ground 
Percentage scrub cover 
Shade (none, partial, full) 
 

Within 100 m radius of the spawn: 

 
Terrestrial microhabitat NARRS category 
Waterfowl impact NARRS category 
Fish presence 

 
 

Water quality variables 

Total Dissolved Solids:  (TDS) This is the measure of the solids that would remain in water after it is 

filtered through a 2 micrometer sieve.  They may be dissolved molecules, suspended particles or 

ions.  A high TDS could be attributed to high salinity or high concentration of a pollutant such as 

agricultural runoff.  It was measured using a chemical meter.  
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Turbidity: This is a measure of suspended solids, which make the water cloudy.  It can be measured 

by observing the transparency of the water with the naked eye.   

Electrical Conductivity (EC) measures the extent to which the water sample conducts electrical 

current.  This will give information on the concentration of charged particles in the sample.  For 

example a saline solution would have a high concentration of ionized particles and hence a high EC 

reading.  The purer the water (ie without any ions dissolved in it), the lower the EC.   

Dissolved oxygen: (DO) is a measure of the oxygen content of the water sample.   

 

Fish 

Electrofishing results were available for each site but the locations of transects did not correspond 

with the locations of amphibian surveys.  The most relevant fish data available was the records of 

small fish caught in newt traps.  

 

Data analysis 

Means and standard errors of the continuous habitat variables were calculated to describe the 

average habitat where frogspawn was found at these sites.  Although the area and range of habitats 

over which searching took place was as wide as possible within the reserve, there is bound to be 

some observer bias since water body edges and open areas were more accessible.   

 

Spawn mat size can be used to estimate individual abundance of amphibians.  The number of spawn 

clumps can be calculated from the area of spawn mat using the equation in Griffiths et al (1996).  

Each spawn clump corresponds to a mating pair.  However relating habitat variables to these 

estimates of individual abundance was not deemed meaningful enough in this analysis.  Spawn 

numbers may be high due to the aggregating behaviour of females, where other frogs may choose a 

site because spawn is already present.  Therefore a site with vastly more spawn may not necessarily 

be vastly better habitat.   In addition there is inter-annual variation in amphibian breeding which 

could not be quantified here.  Therefore we recognise there will be limitations in this data which is 

taken from just one year.   

 

Newts 

Great crested newt licenses were obtained from Natural England and training in newt survey 

techniques with Brian Banks of Swift Ecology was carried out before survey work.  

 

Abundance estimate 

Surveys were conducted 15th March – 4th June.  Six rounds of trapping were carried out at fortnightly 

intervals.  Although we can never be certain of newt absence, six repeats was deemed enough to 

give a confident estimate of where newts were present and absent (Sewell, D. pers. comm.)  Traps 

were placed on 40 randomly allocated transects around each reserve.   
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Bottle traps were made from 2 litre clear plastic bottles, to a design by Brian Banks (Swift Ecology).  

A triangular hole was cut in the base end to let water shrews escape.  Traps were placed in the water 

perpendicular to the bank, angled downwards (see figure 9.1) leaving an air supply near the water 

shrew hole.  The funnel end was placed on or as near as possible to the bottom of the water body. 

 

 

Figure 9.1: example of a set newt bottle trap. 

 

On each of four nights (Monday to Thursday), 10 of the 40 transects were selected to set traps at.  

These groupings varied from week to week.  The transects consisted of 10 traps, spaced 2 m apart.  

Trap number five was used as the centre of the transect, which corresponded to the randomly 

chosen sampling point on the map.  Transects followed the line of the bank so were not always 

straight.  When water levels varied from week to week the transect moved to make the water level 

appropriate for trap setting.   

 

Trap setting was done at dusk each evening, which over the whole season fell between 5pm and 

9.30pm.  After trap setting a weather report was taken.  According to the GCN Handbook trapping 

mitigation guidelines, traps with an air bubble cannot be left for more than 17 hours, or after 11am.  

These guidelines were followed and traps were checked in the mornings generally between 6.45am 

and 10.35am.  A weather report of the same format as in the evening was taken before and after 

checking the traps.  Before checking the traps a rapid habitat survey was carried out.  Depth of water 

at 50 and 100 cm, water clarity score and egg plant suitability scores were recorded.  This was 

necessary in addition to the more detailed habitat surveys since plant cover and water levels 

changed each week.   

 

After the rapid habitat survey, the traps were checked in turn and the number of newts and fish 

were recorded.  The sex and species of newt were recorded.  The fish were counted, described and 

photographed.  All living organisms were emptied out of the traps and the traps were cleaned by 

swilling in the water to prevent transfer of species between transects.  Traps were carried around 

the site in bin bags and extra care was taken in areas known to have Crassula helmsii not to transfer 
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this invasive plant on traps, bags or boots.  Separate traps were used for each site to avoid spreading 

disease. 

 

Torch surveys 

Torch light surveys were carried out once at each transect from 10th May until 21st May, when the 

minimum night temperature was not below 5°.  These surveys started in darkness, which was 

generally between 10pm and 1am.  Ten transects were chosen that were not being trapped that 

night to avoid interference between the two techniques.  Each transect was walked along slowly, 

using high-powered torches (1 million candle power Clubman Delux) to look into the water 2 m in 

from the trapping line.  Weather reports were taken (in the format used previously) at the start and 

end of trapping and number of newt sightings was recorded.   

 

Habitat surveys: 

Between 26th April and 7th May, more comprehensive habitat surveys were undertaken.  These were 

similar in format to the common frog habitat surveys.  The main difference being the transect length 

formed a rectangular survey plot (20 m x 2 m) rather than a circle as in the frog surveys.  The survey 

plot was 1 m either side of the line where traps were normally set. Any bank falling in this plot was 

excluded leaving only an aquatic area to survey.  The habitat on both sides of the ditch, pond or lake 

was described.  Water body type and area or width of ditch were recorded.  Connectivity and 

permanence of water body were checked with site managers later.  At trap number 5, pH, TDS, EC, 

DO and turbidity were recorded as in common frog habitat surveys.  The distance between the bank 

and trap line was measured and where the bank was less than 1 m behind the trap line, the gradient 

was estimated.  The aspect of the transect was recorded and depths at 50 and 100 cm from the cane 

of trap 5 were noted.   The percentage of transect on land was recorded.   

 

Vegetation was recorded in the same way as for the common frog habitat surveys.  In the 

surrounding 100 m radius, terrestrial microhabitat, fish presence and waterfowl impact were noted 

as before.  Grazing intensity within 100 m radius of trap 5 was scored as low, medium or high based 

on observations of cattle/horses, dung or hoof prints.  Shade along the survey side of the transect 

was scored as none, partial or full and the composition noted.  On the opposite bank, shade was 

scored in the same way and estimated to be more, less or equal to the shade on the survey side.  

Broadening the survey rectangle to be 20 m x width of the water body, the percentage of open 

water surface and percentage of emergent macrophytes along the edge were estimated.   

 

Data analysis 

The maximum number of newts trapped over the six sessions was calculated and habitat variables 

that were surveyed each session were averaged for the whole survey period.  For the categorical 

habitat variables clarity and egg plant suitability, scores were averaged and then recategorised.  

Some habitat categories were grouped, for example “minor” and “no” waterfowl impact (a NARRS 

variable) were both classed as “minor” since “no” waterfowl impact was very difficult to prove on 
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reserves with many birds.  All percentage cover data was arcsine transformed and log 

transformations were applied to explanatory variables with approximate Poisson distributions.  

Square root transformations were used for: bank gradient, emergent Simpson’s Index (SI), floating SI 

and submerged SI.  All other variables either approximated normal distributions or were categorical 

variables. 

Univariate analysis: transects with and without newts 

Firstly, transect habitats with and without newts were compared using T-tests for continuous 

variables and chi-square tests for categorical variables.  Fisher’s Exact Test was used for categorical 

variables where expected frequencies were less than 5.  

Univariate analyses: Maximum newts 

For maximum number of newts trapped: a negative binomial GLM was fitted (Crawley 2007) since 

the data was skewed towards zero counts.  The coefficients are given as “z”. 

Multivariate analyses: transects with and without newts 

For transects with and without newts: the response variable: yes / no was converted into a binary 

vector (1/0).  A GLM with family = binomial was fitted with both the default link (logit) and the 

complementary log-log (“cloglog”). The model with the lowest deviance was chosen (although these 

were within 1.0 for all models).  The maximal model was first fitted with all the explanatory variables 

that were found to be significant in the one-way analyses.  Explanatory variables were deleted one 

at a time from the model, according to which had the highest p-values, and models were compared 

using chi-squared test. 

Multivariate analyses: Maximum newts 

For maximum number of newts trapped: a GLM with negative binomial distribution was fitted.  As 

site was found to be significant in the univariate analyses, initially all explanatory variables were 

fitted as an interaction with site.  The maximal model was then fitted to include all explanatory 

variables that were found to be significant in the univariate analyses and all 

“Site:explanatory_variable” interactions.  A second maximal model was fitted with terrestrial 

microhabitat and grazing as 2-level factors:  Correlated explanatory variables were removed and 

backwards stepwise modelling was used to simplify the model. 

 

Marsh frogs 

Background to the species 

The marsh frog Pelophylax ridibundus is thought to have originally been brought to England in 1935 

when 12 adults from Hungary were released at Romney Marsh (Beebee, T. 1985).  Although the 

population in the SE is well known (Beebee and Griffiths 2000, Inns 2009), populations in other parts 

of the UK appear less well recorded.  It is thought marsh frogs reached Somerset later than Kent.  

Beebee and Griffiths (2000) report a supposedly unsuccessful introduction of marsh frogs to 

Somerset in the 1960s.  The frogs observed at Ham Wall were verified as marsh frogs by Julia 

Wycherley (Somerset ARG, 2008).  Whether they are a result of the 1960s introduction or a more 

recent event is uncertain.  Marsh frogs are not thought to have reached Stodmarsh until the mid to 

late 1990s (Rogers, D. Pers. Comm.).   



10 

 

Distribution survey 

Methods of surveying marsh frogs are not so well developed as for the native amphibian species.   In 

an effort to find out the reedbed habitat types marsh frogs were found in, adults were surveyed on 

weeks commencing 7th June at Ham Wall and 14th June at Stodmarsh.  In addition, any sightings or 

calls throughout the 2010 survey season were marked on a map to estimate distribution.   

The aim was to cover the whole reserve via a pre-plotted transect route.  Known ponds were marked 

on the map to ensure these were surveyed.   There were 25 survey points at Stodmarsh and 27 at 

Ham Wall, sampled 3 times over the week. The transect route was varied each day to randomise the 

time of day each survey point was sampled.  Every 500 m along the transect, calls were listened for 

over 2 minutes, forwards 250m and backwards 250m along the transect.  Records were made of 

whether calls were in the front 250m or the behind 250m, on the near side bank or opposite bank 

across the ditch/water.  Then a 15 second sound clip of marsh frogs calling was played using the 

MP3 player and speaker.  Again 2 minutes of listening in the areas specified above was carried out.   

In addition, walking along a 10m stretch of bank flushed frogs into the water.  This was either seen 

or a distinctive plop sound was heard and the number of individuals counted.  Marsh frogs seen or 

heard between survey points were added to the distribution map. 

 

1.3.3 Habitat survey 

A description of water body type and vegetation either side of the survey point was recorded along 

with sun/shade, air temperature, water temperature and a brief weather description.  

 

Data analysis 

The marsh frog survey was not designed to be analysed statistically, but to provide descriptive 

information on distribution.  Habitat characteristics of where marsh frogs were found are 

summarised and distribution maps presented. 

 

Toads 

Torching  

Torchlight surveys for toads were carried out on the evenings of 4th and 5th March at Ham Wall, 

between 7pm and 10pm when it was sufficiently dark, when the minimum night temperature was 

not below 5°.  High-powered torches (1 million candle power Clubman Delux) were used to search 

for toads, both in water bodies and on bunds.   

 

Limitations of these amphibian surveys 

The frog surveys have more limitations than the newt survey.  The common frog survey is limited by 

observer bias.   All types of water bodies were searched initially in frogspawn surveys, apart from 

deep into blocks of reed.   However the range of habitats searched was refined to most likely 

locations as the survey went on, in order to maximise the sample size of spawn sites.   
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Only two sites were used in amphibian surveys so the habitat that the species were found in will be a 

product of the characteristics of the sites.  For example the fact that few observations of frogs were 

in ponds, reflects the low number of ponds on the sites.  This does not mean frogs would not use 

ponds if they were a feature and to test this, the study would need to be extended to more sites.  

Also the frog survey focused only on habitat used in the breeding stage.  Habitat used in other stages 

of the life cycle such as terrestrial areas for hibernation were not surveyed as frog abundance in 

these habitats could not be so easily quantified.   

 

RESULTS 

What amphibian species were found in the two reedbed sites? 

Adult marsh frogs (Pelophylax ridibundus) and smooth newts (Lissotriton vulgaris) were found in 

systematic surveys at both sites.  Common frog (Rana temporaria) spawn was systematically 

surveyed at both sites and adult frogs of various ages were observed at Ham Wall.   Adult common 

toads (Bufo bufo) were observed in reedbed habitat at Ham Wall (Figure 9.2) but not encountered 

on systematic torching surveys.  The torch survey was discontinued after a week at Ham Wall when 

no toads were encountered.  No toads were observed at Stodmarsh, but no systematic surveys were 

carried out. 

 

Figure 9.2: Non-systematic observations of toads at Ham Wall (observed between May and August 

2010, during newt, water vole and marsh frog surveys) 

 

No great crested newts or palmate newts were encountered.    Great crested newts have been 

reported at Ham Wall (Steve Hughes, pers. comm.) but none were found during these surveys.   



12 

 

Previous observations of great crested newts had been of the terrestrial hibernation stage and it is 

not known if the newts use the aquatic parts of the site or not.  It is quite likely that great crested 

newts are focussed on fish-free water bodies as they are more susceptible to fish predation in the 

larval stage than smooth newts (Banks, B. pers. comm.).  Although palmate newts (Lissotriton 

helveticus) and great crested newts were not observed in this survey that does not mean they are 

not present at the sites.   

 

Population sizes 

This survey was not designed to gather data that could be used to estimate population size, rather to 

investigate amphibian associations with different habitats within reedbeds.  However we did 

measure the area of each frogspawn mat we encountered.  Griffiths et al (1996) provide an equation 

which can be used to relate the area of a spawn mat to the number of spawn clumps encountered.  

When this was used, a total of 576 clumps was estimated across the 20 spawn sites surveyed at Ham 

Wall, and a total of 75 across the spawn sites at Stodmarsh.  Since each clump is laid by an individual 

adult female this gives an estimate of the number of breeding adults in the areas we surveyed.  This 

could not be related to habitat variables due to the issues described in the data analysis section.  

However it does give an indication of the significance of the amphibian assemblage at each site.  

Using the SSSI selection guidelines for amphibians (JNCC 1998), Ham Wall has an “exceptional” 

population of common frogs and Stodmarsh has a “good” population (categories are low <50, good 

50-500 and exceptional >500).  We cannot calculate a score for newts because netting/count surveys 

are required for this.  For toads a count estimate is needed.  Further evaluation of amphibian 

assemblages is recommended for reedbed sites.  This would be fairly straightforward and would give 

site managers an idea of how significant the overall assemblage relative to these standard 

guidelines.  

 

What reedbed habitat conditions were associated with amphibians?  

Common frogs 

Typical habitat where spawn present 

The microhabitat of individual spawn clumps is characterised by a mean water depth of 7.80 ± 1.36 

cm, in open areas such as seasonally flooded areas dominated by Juncus spp., Typha latifolia or 

Glyceria maxima.  At both sites there was spawn present in open areas with reed stubble and mixed 

vegetation.  This suggests that reed cutting can provide the unshaded open shallow areas of water 

that can be used by common frogs as spawning grounds.   

 

Spawn sites (all spawn clumps less than 3 m apart) were more frequently found in seasonally 

flooded areas than ditches or ponds (Chi-squared test: n=24, p=<0.01, df= 2).  Spawn sites more 

frequently had no shade than full or partial shade (Chi-squared test: n=24, p=<0.01, df= 1).  More 

spawn sites were found where waterfowl impact was minor (Chi-squared test: n=24, p=0.04, df= 1).  

No preferences in connectivity, grazing or terrestrial microhabitat categories were found.  
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Table 9.2: Means and standard errors of habitat variables measured for spawn sites 

VARIABLE UNIT AVERAGE SE 

Turbidity Turbidity units 222.6 35.8 

pH pH units 7.4 0.1 

TDS ppm 261.0 28.8 

EC  µS 460.9 51.9 

DO ppm 5.8 0.7 

Distance of spawn from bank m 28.2 13.6 

Bank gradient ° 13.3 1.7 

Emerging veg % 46.3 5.1 

Floating veg % 16.0 3.5 

Open water % 38.5 4.0 

Submerged plants % 18.9 6.9 

Submerged leaf litter % 69.3 7.9 

Open water column % 10.9 3.5 

Area* m2 18 374.1 8871.8 

*Water body area calculations are to be interpreted with extreme caution due to very rough 

measurements and large variance.   

 

The average characteristics of spawn macrohabitat were fairly large water bodies, although in 

seasonally flooded areas there may be dry-land protrusions isolating smaller water bodies.   The 

water bodies either had no bank (open water) or an average bank gradient of 13 degrees.  Spawn 

sites were on average 28.2 ±13.6 m from bank, so fairly well into water bodies but this was quite 

variable.   

 

On average, the surface layer was made up of 46% emergent vegetation, 39% open water, 16% 

floating vegetation.  Emergent vegetation species included Phragmites australis, Typha latifolia, 

Juncus spp. Glyceria maxima, Cladium spp. and Salix spp.  Floating vegetation included Lemna 

triscula, Lemna minor, Ranunculus spp., Hydrocharis morsus-ranae, dead Phragmites australis and 

various grasses and algae.   The water column under spawn was on average made up of 19% 

submerged plants, 70% submerged leaf litter, and 11% open water.  Submerged plants included 

Ceratophyllum demersum, Glyceria maxima, Elodea Canadensis, Hippuris vulgaris, Crassula helmsii, 

Berula erecta, Mentha aquatic and various algae.  Reed and rushes were the dominant plant species 

observed at spawn sites (table 9.3).  
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Table 9.3: Dominant plant species at the spawn sites surveyed 

Dominant plant 

Number of spawn 

sites 

Rush spp. 8 

Phragmites australis 7 

Sedge spp.  3 

Glyceria maxima 2 

Grass spp. 2 

Typha latifolia 2 

 

Only one spawn clump (HWFS20) was found in a stand of pure reed.  The majority of sites were 

dominated by rush species, followed by reed; no sites were 100 % Phragmites australis.  Small fish 

were trapped in newt traps.  At Stodmarsh, predominantly nine-spined sticklebacks (Pungitius 

pungitius), were trapped, and a maximum of eleven was caught in any one trap.  Pike (Esox lucius) 

fry were also trapped at Stodmarsh.  At Ham Wall, nine-spined (Pungitius pungitius) and three-

spined sticklebacks (Gasterosteus aculeatus aculeatus) were caught, along with fry of larger fish 

species such as roach (Rutilus rutilus) which is likely to eat frogspawn.   However, when the 

frogspawn locations were matched to the nearest newt trap, the maximum number of fish trapped 

near any spawn site was zero or one.  This implies frogs were spawning in areas with low densities or 

absence of fish.   

 

Marsh frogs 

Marsh frogs were present at 9 transects out of 25 at Stodmarsh, compared to 6 out of 27 at Ham 

Wall.  Compared to common frogs, there appeared to be less preference for seasonally flooded 

areas, with a greater range of water bodies occupied, including deeper water bodies such as ditches 

(figures 9.3 and 9.4).  This fits with current knowledge on marsh frogs having the most aquatic 

habitat preferences of the amphibians in the UK (Beebee and Griffiths 2000).   
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Figure 9.3: number of transects at which marsh frogs were observed in different water body 

categories at Stodmarsh 

 

 

Figure 9.4: Number of transects at which marsh frogs were observed in different water body types at 

Ham Wall.  

 

Distribution maps 

The following maps show the distribution of observations of common and marsh frogs.  The maps 

show marsh frogs to be more widespread at Stodmarsh whereas common frogs appear more 

widespread at Ham Wall.  Unfortunately we cannot make direct comparisons of common frog and 
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marsh frog distributions at the two sites, since the survey methods for the two species were 

different (one focused on spawn and one on adults).  However we can see that in 2010 common frog 

spawn was more widespread at Ham Wall than Stodmarsh, and marsh frog adults were more 

widespread at Stodmarsh than Ham Wall.  
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Figure 9.5: Observations of common and marsh frogs at Ham Wall, 2010 
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Newts 

Torch survey results  

Low visibility due to emergent vegetation made torch surveys for newts difficult.  At Ham Wall no 

newts were observed over the four nights of torching.  At Stodmarsh, four smooth newts were 

observed over three transects (transect numbers 16, 15, 31), swimming in channels through stands 

of reed.  These transects had newts present from trapping anyway.  Due to low numbers 

encountered relative to trapping this survey method was not continued.   
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Not observed
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Observed outside survey

Marsh frogs

Common frog spaw n

Present

Region

Present

Figure 9.6: Observations of common and marsh frogs at Stodmarsh, 2010 
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Bottle trapping results 

Only smooth newts were trapped.  15 out of 40 transects at Ham Wall had newts present and the 

most caught at any one transect was four.  Numbers were higher at Stodmarsh, with 21 out of 40 

transects having newts present, and a maximum number on any transect of seven.  

Distribution maps 

 

Figure 9.7: Transects where newts were trapped (Y) and not trapped (N) over 6 trapping sessions at 

Ham Wall, 2010 

 

Figure 9.8: Transects where newts were trapped (Y) and not trapped (N) over 6 trapping sessions at 

Stodmarsh, 2010 
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Microhabitat 

By comparing transects where newts were trapped and those where none were found, a number of 

distinct differences emerged.  Transects with newts present were in areas of water that were more 

densely vegetated, particularly by emergent plants (with 67%, without 51%, T-test: t = 3.67, df 78, 

p<0.001).  These transects also had less open water both at the surface (with 20%, without 33%, T-

test: t = 2.83, df 77, p = 0.006) and within the water column (with 6%, without 20%, T-test: t = 2.27, 

df 74, p = 0.026) compared to transects without newt records (figure 9.9).  

 

 

 

 

 

 

 

 

 

 

 

 

Transects with newts had shallower bank gradients than those without (with 14°, without 28°, T-

test: t = 2.72, df 70, p = 0.008).  The dominant plant species found in transects with and without 

newts did not differ for emergent (X2 = 8.02, df = 8, p = 0.432), floating (X2 = 16.23, df = 18, p = 
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0.576), or submergent groups (X2 = 16.03, df = 18, p = 0.591).  Phragmites australis was prevalent in 

the emergent and floating layers, regardless of whether newts were found.   

 

Figure 9.10 shows that newts were found in all water body types except for lakes (n=3).  It was 

surprising to find newts in areas where the only plant was reed, as we expected newts to be found in 

areas with suitable egg laying plants at this time of year.  One explanation could be that the newts 

here were males, and so not looking for egg laying sites.  Over the four transects that were in 

reedbed, more males than females were trapped.   However this was generally the case across all 

water body types, since the traps have a bias towards trapping males.   Perhaps the soft dead reed 

leaves floating on the water surface act as suitable egg laying sites.   

 

Figure 9.10: Number of transects with newts trapped and without newts trapped in each water body 

type 

 

Differences in number of transects with smooth newts present for each water body type were 

significant (Fisher’s exact test, p = 0.034) but must be interpreted with caution due to low numbers 

of transects in certain water body type categories (for example only two ponds).   

 

All habitat variables that were tested for differences between transects with and without newts are 

listed in table 9.4.   Multivariate analysis of newt presence vs. absence in a GLM fitted as a binary 

response variable, gave a minimum adequate model of bank gradient (z = -2.12, p = 0.034) and % 

emergent vegetation cover (z = 3.19, p = 0.001). From this it may be inferred that % transect land is 

an indirect measure of bank gradient and the open water variables indirect measures of the amount 

of emergent vegetation.  
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Table 9.4:  Results for transects with and without newts, variables with significant differences (p ≤ 

0.05) are in italics and bold. 

Variable Transect (Y) Transect (N) Test statistic 

    
Mean water depth 50 31.1 ±1.7 35.0 ± 2.0 t = 1.59, df = 77, p = 0.116 

Mean water depth 100 46.4 ± 3.7 55.7 ± 3.5 t = 1.88, df = 72, p = 0.064 

Maximum fish 2.2 ± 0.5 7.1 ± 2.7 t = 1.26, df = 75, p = 0.213 

pH 7.7 ± 0.1 7.8 ± 0.1 t = 1.24, df = 78, p = 0.218 

Total dissolved solids 401.4 ± 27.6 378.7 ± 24.2 t = 1.05, df = 73, p = 0.296 

Electrical conductivity 802.4 ± 54.5 709.8 ± 40.2 t = 1.76, df = 71, p = 0.083 

Dissolved oxygen 5.5 ± 0.7 7.5 ± 0.9 t = 1.72, df = 78, p = 0.090 

Turbidity 44.6 ± 13.1 50.6 ± 12.6 t = 0.33, df = 76, p = 0.740 

Minimum diameter water body 21.0 ± 4.4 29.9 ± 8.3 t = 0.18, df = 76, p = 0852 

Distance bank trap line 9.9 ± 3.6 10.0 ± 3.0 t = 0.27, df = 67, p = 0.785 

Bank gradient 13.8 ± 3.7 28.1 ± 5.0 t = 2.72, df = 70, p = 0.008 

% Transect land 13.7 ± 2.8 19.6 ± 2.7 t = 2.12, df = 72, p = 0.037 

Emergent vegetation cover (%) 67.4 ± 3.2 51.0 ± 3.8 t = 3.67, df = 78, p <0.001 

Emergent Simpson’s Index 1.6 ± 0.1 1.9 ± 0.1 t = 1.29, df = 78, p = 0.200 

Floating vegetation cover (%) 12.4 ± 1.7 15.7 ± 2.4 t = 1.12, df = 78, p = 0.266 

Floating Simpson’s Index 1.2 ± 0.1 1.6 ± 0.2 t = 1.62, df = 75, p = 0.109 

Submerged vegetation cover (%) 14.9 ± 5.3 12.4 ± 3.8 t = 0.34, df = 56, p = 0.737 

Submerged Simpson’s Index 0.7 ± 0.2 0.7 ± 0.2 t = 0.21, df = 75, p = 0.837 

Total Simpson’s Index 3.5 ± 0.2 4.3 ± 0.4 t = 1.30, df = 78, p = 0.200 

Submerged leaf litter (%) 79.3 ± 5.7 64.8 ± 6.4 t = 1.25, df = 76, p = 0.213 

Open water surface (%) 19.6 ± 3.5 32.8 ± 3.7 t = 2.83, df = 77, p =0.005 

Open water column (%) 6.3 ± 2.7 19.6 ± 4.7 t = 2.27, df = 74, p = 0.026 

Open water surface (>100m) (%) 73.2 ± 4.3 77.5 ± 4.7 t = 1.17, df = 75, p = 0.247 

Emergent macrophytes at edge (%) 83.1 ± 4.8 81.4 ± 3.5 t = 1.03, df = 68, p = 0.308 

Site   X2 = 1.26, df = 1, p = 0.261 

Egg plants   X2 = 2.55, df = 2, p = 0.279 

Clarity   X2 = 0.39, df = 2, p = 0.824 

Fisher’s exact test, p = 0.809 
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Fish present   X2 = 0.00, df = 1, p = 0.962 

Water body type   X2 = 12.30, df = 6, p = 0.056 

Fisher’s exact test, p = 0.034 

Connectivity   X2 = 3.18, df = 2, p = 0.204 

Fisher’s exact test, p = 0.204 

Permanence   X2 = 0.00, df = 1, p = 0.948 

Transect aspect   X2 = 10.79, df = 14, p = 0.703 

Fisher’s exact test, P = 0.725 

Shade survey side   X2 = 0.09, df = 2, p = 0.956 

Fisher’s exact test, p =1 

Terrestrial microhabitat   X2 = 2.49, df = 2, p = 0.288 

Grazing intensity  

(low and none categories combined) 

  X2 = 2.71, df = 2, p = 0.257 

Fisher’s exact test, p = 0.195 

Waterfowl   X2 = 1.17, df = 1, p = 0.279 

Shade opposite bank   X2 = 0.60, df = 2, p = 0.742 

Fisher’s exact test, p = 0.746 

Shade equivalent   X2 = 1.23, df = 2, p = 0.541 

Dominant emergent plants   X2 = 8.02, df = 8, p = 0.432 

Fisher’s exact test, p = 0.431 

Dominant floating plants   X2 = 16.23, df = 18, p = 0.576 

Fisher’s exact test, p = 0.544 

Dominant submergent plants   X2 = 16.03, df = 18, p = 0.591 

Fisher’s exact test, Test: p = 

0.853 

 

Maximum number of newts trapped 

The maximum number of newts trapped at each transect over the six survey sessions was calculated 

as an estimate of abundance.  These results should be interpreted with caution since the maximum 

number of newts caught per transect only varied between 0 and 7 with many 0 values.  The negative 

binomial GLM should account for this.  Univariate analysis showed newt abundance increased as 

bank gradients became shallower (z = -3.27, p = 0.001), or the % transect on land decreased (z = -

2.54, p = 0.011), and emergent vegetation cover (%) increased (z = 2.90, p = 0.004), or the open 

water surface (%) decreased (z = -2.91, p = 0.004), table 9.4.  
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Table 9.4: Results for maximum number of newts, variables with significant differences (p ≤ 0.05) are 

in italics and bold. Results from transect analyses are shown for comparison. 

Variable Significant in 

“transects with 

newts present” 

analysis? 

Significant in 

“maximum 

newts” 

analysis? 

Test statistic 

Site N Y z = 2.99, p = 0.003 

Mean water depth 50 N N z = -1.84, p = 0.066 

Mean water depth 100 N Y z = -2.52, p = 0.012 

Egg plants N N z = -0.21 to -0.96, p = 0.837 to 

0.334 

Clarity N N z = -0.49 to -1.41, p = 0.622 to 

0.160 

Maximum fish N Y z = -2.05, p = 0.041 

Fish present N N z = -0.57, p = 0.569 

pH N N z = -0.42, p = 0.675 

Total dissolved solids N Y z = 2.15, p = 0.032 

Electrical conductivity N Y z = 2.63, p = 0.009 

Dissolved oxygen N N z = -1.00, p = 0.316 

Turbidity N N z = -1.80, p = 0.072 

Water body type N N z = 1.72 to 0.01, p = 0.086 to 0.996 

Connectivity N Y z = -1.75 & 2.01, p = 0.079 & 0.045 

Permanence N N z = -0.63, p = 0.532 

Minimum diameter water 

body 

N N z = -0.78, p = 0.433 

Distance bank trap line N N z = -0.18, p = 0.855 

Transect aspect N Y z = 0 to 1.86, p = 1 to 0.063 

Bank gradient Y Y z = -3.27, p = 0.001 

% Transect land Y Y z = -2.54, p = 0.011 

Emergent vegetation 

cover (%) 

Y Y z = 2.90, p = 0.004 

Emergent Simpson’s Index N N z = -0.50, p = 0.620 

Floating vegetation cover 

(%) 

N N z = 0.22, p = 0.830 
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Floating Simpson’s Index N N z = -1.01, p = 0.312 

Submerged vegetation 

cover (%) 

N N z = 1.31, p = 0.189 

Submerged Simpson’s 

Index 

N N z = 0.43, p = 0.665 

Total Simpson’s Index N N z = -0.15, p = 0.884 

Submerged leaf litter (%) N N z = 0.44, p = 0.663 

Open water surface (%) Y Y z = -2.91, p = 0.004 

Open water column (%) Y N z = -1.04, p = 0.296 

Shade survey side N N z = 0.42 to 0.23, p = 0.674 to 0.818 

Terrestrial microhabitat N Y z = 1.99, p = 0.047 

Grazing intensity  N Y z = 1.99, p = 0.047 

Waterfowl N N z = 1.61, p = 0.108 

Open water surface 

(>100m) (%) 

N N z = -1.74, p = 0.081 

Shade opposite bank N N z = 0.50 to -0.26, p = 0.618 to 0.798 

Shade equivalent N N z = 1.07 to 0.14, p = 0.284 to 0.886 

Emergent macrophytes at 

edge (%) 

N N z = -0.32, p = 0.746 

 

 

Figure 9.11: Relationship between (a) maximum numbers of newts trapped and bank gradient and 

(b) relationship between maximum numbers of newts trapped and emergent vegetation cover (%)  

 

(a) (b) 
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Figure 9.11 shows how greater numbers of newts were caught on transects with high emergent 

vegetation cover and gentle bank gradients.  Further habitat variables that had significant effects on 

the maximum number of newts trapped, but not on which transects had newts present were total 

dissolved solids and electrical conductivity.  Both showed a positive relationship with number of 

newts (TDS: z = 2.15, p = 0.032, EC: z = 2.63, p = 0.009).  However this result appears to be the 

product of a more complex multivariate trend, because in multivariate models, TDS was negatively 

correlated with maximum number of newts.  EC and TDS are highly correlated and do not show 

strong trends with maximum number of newts from scatter plots.  The scatter plots show three 

outlying points could result in a spurious trend (figure 9.12).   

 

Figure 9.12: Relationship between (left) maximum numbers of newts trapped with electrical conductivity and 

(right) total dissolved solids (note repeated pattern of distribution).  

Newt numbers decreased as fish numbers increased (z = -2.05, p = 0.041) and as the mean water 

depth at 100cm from the bank increased (z = -2.52, p = 0.012) (figure 9.13).   

  

Figure 9.13: Relationship between maximum numbers of newts trapped with (left) maximum 

number of fish trapped and (right) the mean water depth at 100cm from the bank. 
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Newts found in partially connected water bodies occurred in higher numbers (mean: 2.69 ± 0.43 SE, 

n = 13) than in isolated water bodies (z = 2.01, p = 0.045), with only one newt found for seven 

isolated pools sampled.  However the connectivity categories here may not accurately reflect 

connectivity from a newt’s perspective, which would reflect whether or not fish were able to enter 

the water body.  The number of newts trapped was higher where grazing intensity was not high 

(high: 1.67 ± 0.49, not high: 2.5 ± 0.31, z = 1.99, p = 0.047), but, unexpectedly, was lower where 

terrestrial microhabitat was determined to be good (good: 1.67 ± 0.33, not good: 2.5 ± 0.32, z = 1.99, 

p = 0.047) based on the NARRS category (figure 9.14).   

 

Figure 9.14: Relationship between (left) maximum numbers of newts trapped with grazing intensity 

and (right) maximum number of newts and terrestrial microhabitat. 

Transect aspect showed a significant result, but was deemed unreliable due to sample size (only E  

(n=7) & EES (n=1), z = 2.02, p = 0.043, and EES & NWW (n=2), z = 1.96, p = 0.050,significantly 

different). On transects where newts were found, numbers were two-fold at Stodmarsh compared 

to Ham Wall (SM: 3 ± 0.39, HW: 1.5 ± 0.22, z = 2.99, p = 0.003).   

A multivariate analysis of the maximum number of newts found, fitted as a negative binomial GLM, 

gave a minimum adequate model of total dissolved solids (z = -2.04, p = 0.041), electrical 

conductivity (z = 2.06, p = 0.040), bank gradient (z = -2.67, p = 0.008) and % emergent vegetation 

cover (z = 3.64, p <0.001), where all variables were significant.  There was not an association 

between emergent vegetation and bank gradient.  However, total dissolved solids and electrical 

conductivity are correlated (Figure 9.15). Removal of each term singularly and together further 

refined the minimum adequate model to bank gradient (z = -2.74, p = 0.006) and emergent 

vegetation cover (z = 3.65, p <0.001). Site and all interactive terms with site were not found to be 

significant; indicating that bank gradient and emergent vegetation may be important to newts across 

all wetland areas. 
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Figure 9.15: Positive correlation of total dissolved solids and electrical conductivity. 

 

Note on bank gradient 

Newts were associated with shallower bank gradients and lower percentage of transect on land, 

which could suggest traps that were placed further into the water body were trapping more newts.  

In order to set the traps they needed a certain minimum depth of water, so where no bank or a 

shallow bank was present the traps would often be further into the water body.  However, distance 

of bank to trap line and depths at 50 and 100 cm were not significantly related to newt abundance 

which suggest that bank gradient is important and not just a by product of the traps being different 

distances from the bank.   
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Appendix 

Table 9A: Coordinates of common frog spawn clumps at Ham Wall 

Common frog 
   Site Spawn Clump Code Easting Northing Date 

HW HWFS1 345374 140053 05/03/2010 

HW HWFS2 346047 140149 05/03/2010 

HW HWFS3 346053 140263 05/03/2010 

HW HWFS4 346058 140323 17/03/2010 

HW HWFS5 346056 140344 17/03/2010 

HW HWFS6 346052 140410 17/03/2010 

HW HWFS7 346062 140454 17/03/2010 

HW HWFS8 346065 140472 17/03/2010 

HW HWFS9 346070 140477 17/03/2010 

HW HWFS10 346063 140517 17/03/2010 

HW HWFS11 345502 140348 19/03/2010 

HW HWFS12 345482 140327 19/03/2010 

HW HWFS13 345986 140504 19/03/2010 

HW HWFS14 346520 140037 18/03/2010 

HW HWFS15 346466 140084 18/03/2010 

HW HWFS16 346468 140055 19/03/2010 

HW HWFS17 345349 140009 19/03/2010 

HW HWFS18 345325 140056 19/03/2010 

HW HWFS19 346435 139815 19/03/2010 

HW HWFS20 345753 139738 19/03/2010 

 

Table 9B: Coordinates of smooth newt trap points at Ham Wall and Stodmarsh 

Newts 
     

Site 
 

Easting Northing 

Number of smooth 
newts in ten bottle 
traps set six times Six trapping sessions between 

HW HWN1 345216 139994 2 16th March - 28th May 2010 

HW HWN2 345371 140051 0 16th March - 28th May 2010 

HW HWN3 345451 140126 0 16th March - 28th May 2010 

HW HWN4 345324 140159 0 16th March - 28th May 2010 

HW HWN5 345648 140214 0 16th March - 28th May 2010 

HW HWN6 345774 140178 2 16th March - 28th May 2010 

HW HWN7 345147 139707 1 16th March - 28th May 2010 

HW HWN8 345486 139291 1 16th March - 28th May 2010 

HW HWN9 345824 139441 0 16th March - 28th May 2010 

HW HWN10 345708 139706 0 16th March - 28th May 2010 

HW HWN11 345881 139276 0 16th March - 28th May 2010 

http://www.jncc.gov.uk/page-2303%20on%209th%20March%202011
http://www.jncc.gov.uk/page-2303%20on%209th%20March%202011
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HW HWN12 345863 139605 1 16th March - 28th May 2010 

HW HWN13 346235 139614 0 16th March - 28th May 2010 

HW HWN14 345684 140535 0 16th March - 28th May 2010 

HW HWN15 345619 140581 1 16th March - 28th May 2010 

HW HWN16 345529 140596 0 16th March - 28th May 2010 

HW HWN17 345903 140570 0 16th March - 28th May 2010 

HW HWN18 346056 140155 0 16th March - 28th May 2010 

HW HWN19 346059 140267 0 16th March - 28th May 2010 

HW HWN20 345813 139946 1 16th March - 28th May 2010 

HW HWNT21 345670 140070 0 16th March - 28th May 2010 

HW HWNT22 346590 139950 4 16th March - 28th May 2010 

HW HWNT23 346380 140070 2 16th March - 28th May 2010 

HW HWN24 346514 139924 2 16th March - 28th May 2010 

HW HWN25 346436 139837 0 16th March - 28th May 2010 

HW HWN26 346371 140524 1 16th March - 28th May 2010 

HW HWN27 346361 140628 0 16th March - 28th May 2010 

HW HWN28 346433 140761 0 16th March - 28th May 2010 

HW HWN29 346542 140647 0 16th March - 28th May 2010 

HW HWN30 346672 140745 0 16th March - 28th May 2010 

HW HWN31 346418 140253 1 16th March - 28th May 2010 

HW HWN32 346501 140055 1 16th March - 28th May 2010 

HW HWN33 346627 140118 1 16th March - 28th May 2010 

HW HWN34 346834 140195 0 16th March - 28th May 2010 

HW HWN35 346965 140350 0 16th March - 28th May 2010 

HW HWN36 345445 140291 0 16th March - 28th May 2010 

HW HWN37 346758 140632 0 16th March - 28th May 2010 

HW HWN38 346656 140504 0 16th March - 28th May 2010 

HW HWN39 346543 140407 1 16th March - 28th May 2010 

HW HWN40 346702 140377 0 16th March - 28th May 2010 

SM SMNT1 623530 162764 4 23rd March and 4th June 2010 

SM SMNT2 623687 162749 0 23rd March and 4th June 2010 

SM SMNT3 623389 162431 2 23rd March and 4th June 2010 

SM SMNT4 623449 162510 2 23rd March and 4th June 2010 

SM SMNT5 623560 162311 0 23rd March and 4th June 2010 

SM SMNT6 623450 162230 0 23rd March and 4th June 2010 

SM SMNT7 623706 162367 4 23rd March and 4th June 2010 

SM SMNT8 623226 162404 0 23rd March and 4th June 2010 

SM SMNT9 623253 162506 5 23rd March and 4th June 2010 

SM SMNT10 623455 162938 7 23rd March and 4th June 2010 

SM SMNT11 623804 162314 1 23rd March and 4th June 2010 

SM SMNT12 623888 162420 1 23rd March and 4th June 2010 

SM SMNT13 623718 162386 0 23rd March and 4th June 2010 

SM SMNT14 623156 162558 5 23rd March and 4th June 2010 

SM SMNT15 623072 162762 2 23rd March and 4th June 2010 

SM SMNT16 623343 162732 3 23rd March and 4th June 2010 

SM SMNT17 623287 162625 1 23rd March and 4th June 2010 

SM SMNT18 623518 162621 0 23rd March and 4th June 2010 

SM SMNT19 623012 162643 6 23rd March and 4th June 2010 

SM SMNT20 623558 162170 0 23rd March and 4th June 2010 

SM SMNT21 622171 160956 3 23rd March and 4th June 2010 

SM SMNT22 622343 161124 0 23rd March and 4th June 2010 

SM SMNT23 622397 161206 1 23rd March and 4th June 2010 
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SM SMNT24 622364 161325 0 23rd March and 4th June 2010 

SM SMNT25 622518 161262 0 23rd March and 4th June 2010 

SM SMNT26 622369 161445 4 23rd March and 4th June 2010 

SM SMNT27 622293 161565 0 23rd March and 4th June 2010 

SM SMNT28 622202 161707 0 23rd March and 4th June 2010 

SM SMNT29 622134 161861 3 23rd March and 4th June 2010 

SM SMNT30 622728 161753 1 23rd March and 4th June 2010 

SM SMNT31 622404 161627 3 23rd March and 4th June 2010 

SM SMNT32 622505 161699 0 23rd March and 4th June 2010 

SM SMNT33 622910 161918 0 23rd March and 4th June 2010 

SM SMNT34 622128 161268 0 23rd March and 4th June 2010 

SM SMNT35 622229 161092 0 23rd March and 4th June 2010 

SM SMNT36 622625 161394 1 23rd March and 4th June 2010 

SM SMNT37 622772 161858 0 23rd March and 4th June 2010 

SM SMNT38 622349 161989 0 23rd March and 4th June 2010 

SM SMNT39 622227 161852 0 23rd March and 4th June 2010 

SM SMNT40 622752 161645 4 23rd March and 4th June 2010 

 

Table 9C: Coordinates of marsh frog observations Survey points were points along the pre-
designated transect route.  Non-survey points were opportunistic observations.  All observations 
were in spring 2010.  

Site Grid Reference Survey point? Easting Northing 

Ham Wall ST45523964 non-survey 34552 13964 
Ham Wall ST46103969 non-survey 34610 13969 
Ham Wall ST45883923 non-survey 34588 13923 
Ham Wall ST45463926 non-survey 34546 13926 
Ham Wall ST45493928 non-survey 34549 13928 
Ham Wall ST46734021 non-survey 34673 14021 
Ham Wall ST46193963 survey 34619 13963 
Ham Wall ST45803944 survey 34580 13944 
Ham Wall ST46163935 survey 34616 13935 
Ham Wall ST45733971 survey 34573 13971 
Ham Wall ST45883926 survey 34588 13926 
Ham Wall ST45703969 survey 34570 13969 
Stodmarsh TR22796186 survey 62279 16186 
Stodmarsh TR22766148 survey 62276 16148 
Stodmarsh TR22356205 survey 62235 16205 
Stodmarsh TR23686292 survey 62368 16292 
Stodmarsh TR23476296 survey 62347 16296 
Stodmarsh TR22396120 survey 62239 16120 
Stodmarsh TR23156256 survey 62315 16256 
Stodmarsh TR23566231 survey 62356 16231 
Stodmarsh TR23716238 survey 62371 16238 
Stodmarsh TR23966254 non-survey 62396 16254 
Stodmarsh TR23666277 non-survey 62366 16277 
Stodmarsh TR23466294 non-survey 62346 16294 
Stodmarsh TR23246248 non-survey 62324 16248 
Stodmarsh TR23546277 non-survey 62354 16277 
Stodmarsh TR23516268 non-survey 62351 16268 
Stodmarsh TR23476278 non-survey 62347 16278 
Stodmarsh TR23516259 non-survey 62351 16259 
Stodmarsh TR23436257 non-survey 62343 16257 
Stodmarsh TR23516250 non-survey 62351 16250 
Stodmarsh TR23866239 non-survey 62386 16239 
Stodmarsh TR23826241 non-survey 62382 16241 
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Stodmarsh TR23226239 non-survey 62322 16239 
Stodmarsh TR23126246 non-survey 62312 16246 
Stodmarsh TR23546241 non-survey 62354 16241 
Stodmarsh TR23566226 non-survey 62356 16226 
Stodmarsh TR23206258 non-survey 62320 16258 
Stodmarsh TR23126253 non-survey 62312 16253 
Stodmarsh TR23276236 non-survey 62327 16236 
Stodmarsh TR23196239 non-survey 62319 16239 
Stodmarsh TR22926195 non-survey 62292 16195 
Stodmarsh TR22796186 non-survey 62279 16186 
Stodmarsh TR22656183 non-survey 62265 16183 
Stodmarsh TR22286194 non-survey 62228 16194 
Stodmarsh TR22386135 non-survey 62238 16135 
Stodmarsh TR22296116 non-survey 62229 16116 
Stodmarsh TR22306114 non-survey 62230 16114 
Stodmarsh TR22166093 non-survey 62216 16093 
Stodmarsh TR22526126 non-survey 62252 16126 
Stodmarsh TR22316155 non-survey 62231 16155 
Stodmarsh TR22136126 non-survey 62213 16126 
Stodmarsh TR22466166 non-survey 62246 16166 
Stodmarsh TR22736175 non-survey 62273 16175 
Stodmarsh TR22926191 non-survey 62292 16191 
Stodmarsh TR22766167 non-survey 62276 16167 

 


