
Monitoring 0rnamental Lakes 
with the National Trust 



Our aim: To protect freshwater life.

• We are an evidence-based conservation 
charity, with a strong science grounding. 

• We are highly strategic – we target our 
work where evidence suggests it will be 
most effective. 

• We are concerned with all freshwaters 
including those that are small  and 
undervalued like headwater streams, 
ponds, flushes and ditches.

• We work in partnership with people, 
communities and organisations to get the 
best results for freshwater wildlife.

Important Freshwater Areas – Some of the 
most important areas for freshwater 

biodiversity in the UK.



Monitoring Freshwater 
with the National Trust
The Government’s 25 Year Environment Plan 
sets out action to help the natural world regain 
and retain good health. 

A 25 year plan for Nature

• The National Trust’s own strategy outlines their 
ambition to play a part in achieving the plan. 

• It’s critical to provide evidence so that we can 
monitor impact.

• Freshwater Habitats Trust have developed a 
monitoring strategy for NT freshwater habitats:

• To provide a baseline

• To identify the best sites

• To take stock and monitor change



Conservation value of 
Ornamental Lakes

• NT has some 450 lakes, many were created by the great 
landscape gardeners of the 18th and 19th centuries.

• Our knowledge of the current ecological value of these lakes is 
poor.

• eDNA offers a quick and easy way to gather some data (fish 
and amphibians) on species present.

• Aim to combine eDNA data with water chemistry and basic 
habitat data.

Ornamental Lakes: A National Trust  Research Seed Fund Project



Monitoring Freshwater 
with the National Trust

Little Langdale, Cumbria. 
Rich bryophyte community 

• Tier 1: Existing data from national 
monitoring programmes.

• Tier 2: Professional surveys of 100 ponds 
and 100 streams (5 year rolling 
programme).

• Tier 3: Citizen science monitoring using 
new technologies (eDNA, Clean Water for 
Wildlife), and species specific surveys.

• Tier 4: Bespoke monitoring of specific 
projects (e.g. natural flood management)



Tier 3:  Citizen Science 
Monitoring

Our vision for Citizen Science Monitoring

We believe the best way to protect freshwater habitats is to increase 
people’s enjoyment, knowledge and experience of them.

Citizen science approaches are of great interest for their potential to 
efficiently and sustainably monitor wildlife populations on both public 

and private lands.

BUT . . .  the data people collet MUST be credible, reliable and robust.

…..but, clean water habitats can be identified and 
species and habitats restored

Freshwater habitats and species are in trouble……



Tier 3:  Citizen Science 
Monitoring

Clean Water Kits eDNA  Kits



Tier 3:  Citizen Science 
Monitoring



Clean Water Monitoring : 
The State of Freshwater



What is clean water?

Water without added pollution – pollution includes nutrients like phosphate and nitrate, but 
also a cocktail of various things in road run off, sediment, pesticides etc.



Just how bad is it?

• Rivers: there are no longer any undamaged 
rivers left in lowland England and Wales. 

• Streams: 87% of headwater streams are 
biologically degraded east of a line from the 
Humber to the Dorset coast.

• Ponds: 92% of ponds in England and Wales 
are biologically degraded; plant richness has 
declined by 20% in the last decade. 

• Lakes: there is just a single lake in England 
and Wales classified as undamaged, Burnmoor
Tarn in Cumbria.

The picture given to the public doesn’t 
always reflect how bad things are for 

freshwater biodiversity.

Burnmoor Tarn



Assessment under the Water 
Framework Directive?

How are rivers and lakes assessed?
HIGH

GOOD

MODERATE

POOR

BADBiological Chemical Morphological

The Water Framework Directive



The state of our monitored freshwaters

● In England and Wales only 
1 lake and 4% river sections 
undamaged, reaching ‘High’ status.

● c.20% of rivers fail minimum legal 
standard of ‘Good’ status

● 87% of headwater streams are 
biologically degraded east of a line 
from the Humber to the Dorset 
coast.

And, these data were only collected 
from a small proportion of the 

freshwater environment

99% of freshwater habitats fall outside of the statutory monitored network (e.g. 480,000 ponds)



The English countryside on the 
Oxfordshire / Wiltshire border looks 

idyllic. Virtually all freshwaters in this 
landscape are seriously polluted

Why is water quality so poor?

● In the UK a large part of the threat to 
freshwaters is due to pollution especially:

- Intensive agriculture
- Urban areas / roads
- Sewage and other discharges 

● Most of England’s rivers and lakes are 
highly polluted – too many nutrients, heavy 
metals, pathogens, pesticides, sediment

● Waterbodies which drain large catchments, 
by their very nature will pick up these 
pollutants

• Extinction rates for freshwater species 4 to 
6 times higher than terrestrial and marine



Actual data shows little change in since early 1980s, and the base from which it has 
changed was very low to start with!

Public perception …



So… what about the ponds?

• Two thirds of all freshwater plants and animals can be found 
somewhere in ponds

• Ponds support ~100 Priority Species under the England BAP 
(now S41/S42)

• One in five ponds in semi-natural landscapes support at least 
one Red Data Book species



• At GB level two thirds of ponds existing 100 year ago have 
gone - currently c.480,000 ponds

• Probably many millions more seasonal ponds, never 
recorded, have disappeared

• Better news is Countryside Survey data suggests the number 
of ponds is now increasing – up by 12.5%

• The real problem is pond quality …

We know that ponds are threatened



Pond water quality

Data based on Countryside Survey data of c.500 ponds in 
England, Scotland and Wales.
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Pond water quality

92% of ponds in England and Wales are 
biologically degraded
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What are the effects : Plants

• Plants: submerged species most sensitive

• Very disturbing to see continued retreat under nutrient onslaught

• Marginal plants also affected, particularly uncommon species

Should be 18 plant species/pond; in fact only 7

Countryside Survey 

2007 results 

(published Feb 2010)



Uncommon Plants

• Uncommon plants: more pronounced effect

• Should be 3 uncommon plant species / pond; in fact only 0.7
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Changes over time

80% of ponds 
are in ‘Poor’ 
or ‘Very Poor’ 
condition

The number of  
‘Very Poor’ 
ponds has 
increased by 
almost 20%
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• Most ponds in the England & Wales are severely degraded, and quality is 
declining

• And behind these data a 20% loss in wetland plant species



Why are countryside ponds poor and 
declining?

The same as the issues for running waters:

• Intensive agriculture, particularly arable land (nutrients and 
pesticides)

• High stream inflow volumes (bringing in nutrient rich 
sediments)

• Presence of road-runoff (nutrients and other pollutants) 

• Increasing tree shade



Comparison of ponds with other 
freshwater habitats

2004: River Cole catchment …

One of first assessments to compare different 
waterbody types, and showed importance of ponds. 

Comparison of (n=80 sites):
- Rivers -Ponds - Lakes
- Streams -Ditches

Lowland countryside with intensive farming

Survey of wetland plants and macroinvertebrates

Williams et al, 2004, Biological Conservation 115: 329-341



Comparison of ponds with other 
freshwater habitats

2004: River Cole catchment …

Williams et al, 2004, Biological Conservation 115: 329-341

At landscape 
level, ponds were 
richest habitat, a 
result echoed 
across Europe, 
and perhaps 
beyond
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clean water



variety



The biotic community will be influenced by……

• Underlying geology (water chemistry)

• Water source

• Hydroperiod

• Pond age

• Surrounding habitat

• Proximity to other wetlands

• Presence and intensity of grazing

• Isolation from sources of anthropogenic impacts



LAKE: Large standing waters bigger than 2 ha in area. 

We think of them as natural, but there are now a 
lot of man-made lakes as well – the result of 
gravel extraction, and other mineral mining, and 
the damming up of rivers for water supply, as well 
as ornamental lakes.

What can you find living 
in a lake?
The plants and animals of big 
lakes are the planktonic algae 
and tiny crustaceans that 
dominate the open water, and 
reeds and rushes of the margins, 
and the fish of deeper open 
water. 



Clean Water Monitoring…..



Clean Water for 
Wildlife

• The bad news - is the 
extent of nutrient 
pollution. 

• The good news - people 
found clean unpolluted 
water in all the landscapes 
they tested. 

• More good news - the 
results reveal for the first 
time the national 
importance of ponds in the 
clean water network.



The Ock Catchment

Clean water

Some pollution

Highly polluted

Clean water

Some pollution

Highly polluted



The New Forest

The best sites for 
freshwater wildlife 

are free from 
nutrient pollution

Clean water

Some pollution

Highly polluted



A outstanding mosaic of 
wetland habitats of 
different ages, including 
lakes, ponds, rivers, 
ditches, streams and 
seepages - very rich in 
plants and animals, of 
national importance for 
stoneworts

The Lower Windrush Valley



Level of nutrient pollution 
in the LWV 2016



LWV Results 2016

c. 40 volunteers collected 
90 samples over 1 month

FHT supplied the nutrient 
kits, LWV coordinated 
the volunteers and the 
collation of results

Table 1: Level of nutrient pollution
Unpolluted 

(clean)
Some 

pollution
Highly 

polluted Total

Ponds 22 2 4 26
Lake 27 8 3 38
Ditch 2 0 1 3
River 0 0 8 8
Stream 2 2 8 12
Other - well 0 0 1 1
TOTAL 53 12 25 90



Understanding LWV 
Results 2016

• Clean water is concentrated in ponds and lakes. 

• The majority of streams and all the rivers suffer serious 

nutrient pollution. 

• This is not surprising because the river networks drain 

water from large areas of land with multiple sources of 

pollution from urban and agricultural areas. 

• In contrast, many ponds can collect water from locally clean 

sources and the gravel pit lakes in the LWV also tend to 

have unpolluted land around them. 

• Both lakes and ponds in the LWV are often fed by 

groundwater flowing very slowly through gravel, which 

helps keep the water clean and free from nutrient pollution. 



How does the LWV compare?

New Forest Greater London Ock (Oxon)

LWV



Where is the clean water?

New Forest Greater London Ock (Oxon)

LWV

Gravel pit lakes

n=579n=730n=675

n=90



Clean Water Monitoring…..



Clean Water for Wildlife

• Nutrient pollution is invisible 
so often doesn’t seem ‘real’ to 
people.

• Quick kits makes it possible 
for people to easily ‘see’ 
pollution for the first time.

• Opportunity to get data from 
sites which would not 
otherwise be monitored –
cheaply.



Clean Water for Wildlife



Classifying sites

Three categories:
 No evidence of 

nitrate or phosphate 
pollution

 Some nitrate or 
phosphate pollution

 High or very high 
level of pollution

P: Categories intended to match ‘High’ (blue) 
and ‘Good’ (green) Water Framework Directive 
status

N: categories reflect literature values for High 
status



Where to take a water sample? 

Sample outflow and 
inflow

Fountains Abbey and Studley Royal, 
North Yorkshire

Seven Waterbodies

Inflow

Outflow



Demonstration …



Demonstration …



https://freshwaterhabitats.org.uk/projects/clean-water/

CWW Demonstration video



eDNA surveys for 
aquatic wildlife 



• eDNA is a powerful tool for surveying aquatic vertebrate 
communities without the need to catch the animals 
themselves. 

• It has been shown to be effective in a wide variety of aquatic 
ecosystems (ponds, lakes, streams, rivers, estuaries and 
oceans) 

• It can be used either to detect the presence of particular 
species, or to survey whole communities of organisms.

eDNA surveys for aquatic wildlife



eDNA surveys for aquatic wildlife



Animals leave behind their 
unique DNA code

Metabarcoding is a method of sequencing the DNA barcodes of many different 
organisms in parallel, so that diverse taxa can be identified in a single reaction



Scientists crack the code and tell us 
what animals have visited the pond



Evaluation of the use of eDNA to detect the presence and 
abundance of Great Crested Newts, particularly when 
used by volunteers (2013).

Professional comparison of eDNA techniques 
to traditional methods – 99% detection with 
eDNA (95% bottle trapping + torch).

Volunteer surveyors assess likelihood of false 
positives and false negatives - 91% detection 
with eDNA, no false positives. 

eDNA substantially quicker - 2 person hours, 
compared to about 48 person hours for a four 
visit, multiple methods traditional survey. 



PondNet volunteers undertake annual surveys to monitor Great 
Crested Newt occupancy trends in England

Over 450 volunteers have helped us to 
collect eDNA samples from more than 
380 ponds across England -
2015-2019.

We can now predict with certainty that 
between 11-21% of 1km grid squares 
(c.21,380 squares) are occupied by Great 
Crested Newts.

Impossible without eDNA.



Wicken Fen Bioblitz: Fish

Evaluation of the use of eDNA (metabarcoding) to detect the 
presence and abundance of fish in standing and running waters.



Wicken Fen Bioblitz results



Hatchet Pond - fish
Stakeholder engagement and monitoring of Hatchet Pond  
(SAC/ WFD waterbody).



LHP   HP1    HP2   HP3   HP4   HP5

Dace

Perch

Pike

Tench

Roach

Common Bream

Ruffe

Carp

Rudd

European Eel

Hatchet Results



Next steps…..

We aim to test and apply eDNA to a wide range of 
lesser-known and difficult-to-survey species, and 
across the full range of freshwater habitats. 

This approach has two major benefits for freshwater 
biodiversity conservation: 

(i) It enables many more people to collect reliable 
data, so a far greater proportion of freshwaters 
can be reliably surveyed, 

(ii) It offers potential for a wide range of species and 
uncharismatic groups to be recorded consistently 
for the first time, kick-starting policies and 
action for their protection.



eDNA Monitoring…..



eDNA kits: Multi species

Kit Contents

1x pair nitrile gloves
1x large collection bag
1x 60ml Luer Lock plastic syringe
1x filter
1x small syringe with preservative
2x red resealable zip lock bag
1x NatureMetrics addressed jiffy bag



eDNA kits: Multi species

Clean bamboo cane

Cable tie

Sample pot

D19050204

14/12/2019

13.00

Ornamental lake

Half Moon Pond

SE28176852

1000 ml



eDNA kits: Multi species

• Use graduated sample pot (50ml) 
to collect 20 samples per kit 

• For each lake use a minimum of 
two kits (the largest lakes may 
require more)

•

• Kit 1 : Collect samples either side 
of outflow every 10m either side 
(i.e. 10 each side of outflow)

• Kit 2: pick inflow or opposite side 
(if no inflow) every 10m either side 
(i.e. 10 each side of inflow)

Outflow

Inflow



Demonstration …



eDNA kits: How to collect your sample

STEP 1: Collect the water samples in the bag provided, using a clean sample pot (50ml) attached to a bamboo cane. 

Collect 20 samples per kit (20 x 50ml). Aim to space the samples 10 metres apart (total 200 metres). 

Mix the water in the bag together before filtering.



Protect yourself - protect the site

https://freshwaterhabitats.org.uk/projects/clean-water/



Protect yourself - protect the site

We advise that you always work in pairs

Find a safe place to access the water to collect your sample

Regard all water as a potential source of disease.  There are 
several pathogens that can be contracted from water.

• Do not immerse open cuts in water

• Do not ingest pond or river water

• Do not consume food or drink or smoke cigarettes during 
survey work

• Wash hands thoroughly after a survey.



Protect yourself - protect the site
Prevent the spread of non-native plants, animals, fungi and 

diseases, e.g. Chytrid, Ranavirus , etc.

INVASIVE SPECIES AND DISEASE ARE A THREAT TO ALL FRESHWATER SITES



Lake Habitat Information



Lake Habitat Information…..



Lake Naturalness Assessment

The main part of the 
assessment involves 
assigning naturalness 
class to four elements 
of lake functioning PHYSICAL 

NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS

http://priorotyhab.wpengine.com/contribute/



Physical 
Naturalness

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS



Physical 
Naturalness

Studley Royal: Half Moon Pond

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS



Hydrological 
Naturalness

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS



Hydrological 
Naturalness

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS

Sluice

Weir
Studley Royal Half Moon Pond



Chemical 
Naturalness

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS



Chemical 
Naturalness

Studley Royal: Half Moon Pond 

N&P tested  11/05/2019

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS



Biological 
Naturalness

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS

Biological naturalness refers to the presence of non-native species. You may observe these 
on your visit directly or know of their presence due to reports or online databases. In some 
instances signs have been erected to inform visitors about the presence of these species and 
anglers are an excellent source of information on the fish in a lake. 

The plant species are the easiest to spot, but if you know about animal species this 
information should be included too. 

Studley Royal: Half 
Moon Pond



Plant functional groups 
& Species of interest

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS



Habitat features

PYSYCAL 
NATURALNESS

HYDROLOGICAL 
NATURALNESS

CHEMICAL 
NATURALNESS

BIOLOGICAL 
NATURALNESS

In assessing the physical and 
hydrological naturalness you 
will have considered these 
habitat features. 

• Shoreline modification
• Riparian zone
• Perimeter trees
• Fringing marginal 

emergent vegetation
• Number of ditches
• Presence of outflow 

structures

Studley Royal: Half Moon Pond


