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1.0 Report Summary 
 
Bristol Avon Rivers Trust (BART) worked in partnership with Bristol City Council to carry out a pilot 
environmental DNA (eDNA) analysis of individual species and communities of fish collected from sampling 
the water columns at 10 sites (with 3 replicates at each location) across Bristol’s Floating Harbour and River 
Avon during February, June, and July 2022 (refer to Figure 1). BART undertook the sampling during the 
aforementioned months. Whilst developing the project scope and sampling methodology, BART teamed up 
with Nature Metrics who specialise in DNA analysis and provided this service for the Floating Harbour pilot 
project.  
 
The eDNA survey has provided a valuable fish species distribution dataset for Bristol’s Floating Harbour and 
additional sections of the Bristol Avon which were subject to sampling. The area under investigation has not 
had any historical fish surveys completed before so the abundance and diversity of fish populations within 
this inner-city area of the Bristol Avon or Floating Harbour is somewhat unknown. Regarding the wider Bristol 
Avon, it is undetermined what species may have once lived in the waters before the limited data started to 
be collected by the Environment Agency in 1964. The sampling methodology utilised during this project 
provides a novel and useful tool for future monitoring and for aiding prioritisation of future river 
improvements. 
 
 
 
 
SUMMARY OF KEY FINDINGS: 
 

1. eDNA surveying and analysis has provided a recognised and effective approach for collecting data 
on the presence and absence of fish. This has been particularly helpful in collecting data in an 
area that has not been recently surveyed by traditional methods, if ever at all. 

2. The Bristol Floating Harbour and Bristol Avon eDNA survey has indicated presence of European 
eel (critically endangered), Atlantic herring, Atlantic salmon (SAC), European Plaice, brown trout, 
Atlantic mackerel, dover sole and sea lamprey (SAC) are found (all UK BAP Priority Species – refer 
to Appendix A.1) and points to where further monitoring might be helpful.  

3. eDNA data has provided evidence of three identified fish species (see below) which are on the 
International Union for Conservation of Nature (IUCN) Red List of Threatened Species, also 
known as the IUCN Red List. European eel (IUCN Red List – critically endangered) and Atlantic 
salmon (IUCN Red List – vulnerable) and the Eurasian carp (IUCN Red List – vulnerable) which is 
technically an invasive species introduced to the UK in the Middle Ages.  

4. The data also indicates those areas within the Floating Harbour and the Bristol Avon which would 
benefit from protection, rehabilitation, and improvement of aquatic habitat. 

 
 
 
 
The eDNA dataset has helped improve our understanding of which fish species are frequenting the Bristol 
Avon Catchment and in doing so has provided a snapshot of species presence throughout the project area. 
This data will help inform decision making that impacts on the water environment, including development in 
and around the harbour and recreational use of the harbour, and it will be used to help prioritise future 
habitat improvement and fish passage works as part of the Bristol Avon Fish Recovery Strategy.  
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2.0 Introduction to the Bristol Floating Harbour fish eDNA 
project 
 
As a significant blue infrastructure corridor within the City of Bristol with significant designated habitat sites 
in proximity, the Bristol Floating Harbour and New Cut has a key function to provide connectivity for both 
habitat and movement of aquatic and terrestrial species through the city and beyond.  
 
The Floating Harbour provides a unique transitional habitat between the estuary and the freshwater river 
systems that flow into the harbour. Life below the waterline is paramount to the health and resilience of all 
wildlife, as fish play a key role in the ecosystem and food chain of mammals and birds. However, in its current 
degraded state (see Table 1), the harbour is not fulfilling its potential in supporting aquatic or terrestrial 
wildlife. Much more action is needed to improve water quality as well as increasing biodiversity through 
improving and increasing areas of habitat.  
 
To better understand the distribution of fish populations within the lower reaches of the River Avon, in 
partnership with Bristol City Council, BART undertook fish data collection which utilises relatively new 
technology - environmental DNA (eDNA) to provide a “snapshot in time” of fish species frequenting the tidal 
river and floating harbour. This report summarises findings and where possible, provides suggestions behind 
patterns in the data.   
 
 

2.1  What is Environmental DNA (eDNA)? 
eDNA analysis is a service which uses metabarcoding of the 12S gene to characterise fish species diversity 
from eDNA samples. Sources of eDNA include secreted faeces, mucous, gametes, shed skin, scales, hair and 
carcasses. Metabarcoding is a highly validated and widely used analysis that has been shown to outperform 
electrofishing for fish community assessment. Semi-quantitative data is obtained from this analysis and fish 
can be surveyed year-round. 
 
eDNA offers a cost-effective and supplementary monitoring technique that will improve our understanding 
of the distribution of fish throughout the Catchment, particularly important for those areas where we have 
no or little data. This technology also provides an indication of relative abundance, which can be useful for 
suggesting relative differences in abundance of a particular genus between two points in a river network. 
This is particularly useful for comparing relative abundance up and downstream of a barrier, where results 
can strongly indicate where genus are prevented passage due to the presence of a river obstruction or impact 
to habitat.  
 
 

2.2  Why the need for eDNA analysis in the Floating Harbour and associated waters?  
Much of the River Avon, especially throughout the Floating Harbour, and its tributaries have not been 
surveyed before. eDNA provides a cost effective and reliable technique to determine the fish species present 
in the river system and their spatial and temporal distribution.  
 
 

2.3  Project Aims and Objectives 
The main aims and objectives for this project were to:  
 

1. Deliver eDNA analysis for Bristol’s Floating Harbour and sections of the Bristol Avon and one location 

of the Bristol Frome at 10 agreed survey locations. 

2. Provide mapped outputs of fish distributions throughout the survey area. 
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3. Provide recommendations for ways to improve habitat in the harbour and sample area to support 

species of fish. 

4. Demonstrate learning and determine any limitations with applying eDNA analysis for fish. 

 

The report concludes the project having achieved the above objectives. 

 

2.4 Project Area 
Bristol’s Floating Harbour was created in 1809 as a means of preventing the tide from going out permanently, 

and as such, the water levels remain constant regardless of the changing tide of the river in the Avon Gorge. 

Historically, Bristol Floating Harbour was the original port of Bristol, however, as ships and their cargo 

increased in size this limited the usage of the harbour. Eventually, the larger docks at Avonmouth and 

Portbury became the preferred dock of choice due to easier access and deeper waters. 

 

The Floating Harbour has approximately 5km of ‘shoreline’ which consists of predominantly engineered 

banks. It was decided that water samples should be taken within the Floating Harbour approximately every 

400m-500m and from the surrounding waterbodies. To obtain a widespread dataset, samples were taken 

from the following locations (see Figure 1):  

 

1. Colliters Brook   

2. The Bristol Avon downstream of where the Floating Harbour flows into the river 

3. The Bristol Avon upstream from where it flows into the Floating Harbour  

4. The Floating Harbour  
5. The Bathurst Basin, an offshoot of the floating harbour  
6. A single downstream reach of the Bristol Frome  

7. The Feeder Canal connecting the Floating Harbour and Bristol Avon 

8. A site on the main Avon at Totterdown  

9. The confluence of the Brislington Brook  

10. Conham River Park  

 

The water within the Floating Harbour and sections of the Bristol Avon which connect and flow into the 

harbour are likely brackish due to the mix of marine and freshwater within the interlocking waterbodies. 

Species of fish will move between marine and freshwater (and vice versa) to spawn and seek refuge. As an 

example, salmon (marine to freshwater) typically migrate in Nov/ Dec, but they can spawn earlier or later 

and return to freshwater throughout the year. Eels (freshwater to marine) usually return to sea to spawn 

between August and December. The results of the eDNA surveys could indicate whether any of the 

abovementioned species of fish are using these waterways as migratory routes or possibly spawning grounds. 
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2.5       Water quality and ecological status  
The Water Framework Directive (WFD) originates from the EU but has been retained in UK law following the 

UK’s exit from Europe. It aims to prevent deterioration of the water environment and improve water quality 

by looking holistically and managing rivers as per their catchment boundaries, rather than by administrative 

boundaries. It looks at ecological, physico-chemical, quantitative and morphological aspects of the water 

environment for each sub-catchment within England calculating an overall ‘status’ based on a range of 

criteria. Status varies from high, good, moderate, poor and bad.  

 

The WFD aims to protect and improve the water environment by setting objectives to meet ‘Good Status’ for 

surface and groundwater bodies in terms of biological, physical and chemical elements, as described in River 

Basin Management Plans (RBMPs). The most frequent WFD failures for the river are for physical 

modifications and poor water quality. Reasons for these failures vary from barriers to fish migration, water 

industry infrastructure, hazardous substances, sewerage discharge, urban runoff and rural land 

management.  

 

The project area covers five waterbodies within the Bristol Avon Catchment, and although the Floating 

Harbour is not currently designated under WFD, the surrounding waterbodies that flow into and out of the 

floating harbour can be examined to provide an indication of the ecological and chemical issues affecting it. 

The five different waterbodies within the project area are all failing to meet good ecological status (refer to 

Table 1). 

 

 

Figure 1. Map showing the project area of samples taken in February, June & July 2022 (areas in red indicate sample location). 
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Table 1. Water Framework Directive overview of the Bristol Avon waterbodies 

2.6       Local issues  
Through field investigations, BART has identified localised issues impacting river habitat including barriers 

which are impeding fish passage areas of the Bristol Avon Catchment. It is likely that these structures, for 

example weirs and sluice gates, are impeding, delaying, or reducing the passage of a percentage of wild fish 

populations from moving freely throughout the catchment and accessing suitable spawning habitat and 

tributaries. 

 

Not only do these structures impede passage of fish in search of food and spawning grounds, but obstructions 

also change habitat type and flow conditions. Consequently, due to the impounding effect of obstructions 

WATERBODY ECOLOGICAL 

CLASSIFICATION 2019 

cycle 

Reason for not achieving good status & reasons 

for deterioration (RNAG) 

Bristol Avon (By Bk to Netham Weir) 

Water Body:  GB109053027371 

MODERATE Phosphate – Sewage discharge. 

Chemical - Mercury and Its Compounds, 

Polybrominated diphenyl ethers (PBDE), 

Perfluorooctane sulphonate (PFOS) 

BRISTOL AVON Water Body:  
GB530905415405 

MODERATE Physical modification – Urban & transport, local 

& central government. 

Chemical - Mercury and Its Compounds, 

Polybrominated diphenyl ethers (PBDE). 

Frome (Brist) - Bradley Bk to conf Floating 

Hbr Water Body:  GB109053027840 

MODERATE Physical modification – Urban & transport, local 

& central government. 

Phosphate – Poor nutrient management 

Chemical - Mercury and Its Compounds, 

Polybrominated diphenyl ethers (PBDE), 

Perfluorooctane sulphonate (PFOS) 

The Malago - source to conf R Avon (Brist 

New Cut) Water Body: GB109053021970 

MODERATE Chemical - Benzo(k)fluoranthene, 

Benzo(b)fluoranthene, Benzo(g-h-i)perylene, 
Mercury and Its Compounds, Polybrominated 

diphenyl ethers (PBDE). 

Physical modification - Urban and transport,  

local and central government. 

Phosphate – high loading, transport drainage, 

urban development, misconnections, industry. 

Dissolved Oxygen - Industry 

Diffuse Pollution – Transport drainage, 

misconnections 

Brislington Bk - source to conf R Avon 

(Brist) Water Body:  GB109053021980 

MODERATE Chemical - Benzo(k)fluoranthene, 

Benzo(b)fluoranthene, Benzo(g-h-i)perylene, 
Mercury and Its Compounds, Polybrominated 

diphenyl ethers (PBDE). 

Physical modification - Urban and transport, 

Flood protection – structures 

Phosphate – high loading 

Diffuse Pollution – Transport drainage, 

misconnections 

Macrophytes and Phytobenthos Combined as 

well as invertebrates.  
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such as weirs and sluice gates, natural riffle-pool habitat has been transformed to slower flowing “canalised” 

sections of water which are unnaturally straight and lack habitat diversity that is necessary to support a 

variety of species. 

Sewage discharge into the Bristol Avon Catchment has occurred on multiple occasions in 2021 (Rivers Trust, 

2022), particularly along the river at multiple sites throughout the Catchment. Sewage problems arising in 

the river and beyond in the wider waterbodies have a significant impact upon the biodiversity of the whole 

of the Catchment, as well as its attraction as a recreational focus point for the public. This is a catchment 

wide issue and needs to be addressed at catchment level.  

Urban development throughout the Catchment adds to the existing pressures. New development should be 

required to ensure Biodiversity Net Gain, giving due consideration to all aquatic wildlife; this is currently not 

considered during planning consultations and therefore fish are not specifically considered within this 

process. With increased urbanisation, the proliferation of hard, impermeable surfaces means that rainfall 

cannot seep into the soil and slowly be released but will flow directly over land or via drains into rivers, 

resulting in a ‘flashy’ river that rises and falls quickly. There is also no mechanism to intercept and/or adsorb 

pollutants such as fuel or chemicals from car washing and road runoff. Sustainable drainage systems (SuDS) 

should be designed carefully to reduce surface water flooding, improve water quality, and enhance the 

amenity and biodiversity value of the environment by mimicking natural drainage regimes and reducing 

pollutants from entering rivers. Careful design is required to ensure that multiple benefits are delivered.  

There are also current failures for phosphates which leach into watercourses and impact on water quality 

status of the river. BART has delivered several surveys throughout the catchment to identify areas of 

sediment input, poor farming practices and modified sections of river with unfavourable habitat and barriers  

to fish. These failures are likely to be impacting upon recruitment and population distributions of fish within 

the catchment.  

 
3.0  eDNA Sampling Methodology  
 
The sampling method for eDNA is relatively simple: requiring a syringe and filter. BART identified a total of 
10 sites to sample (taking three samples at each site). During February, June and July 2022, at each location 
within the project area, water was collected from the waterbody at several locations throughout the cross-
section (in one sampling bag) in order to collect data from each habitat type. The water was then pushed 
through a filter via a syringe (as per title page image), and the filter containing biological fragments were sent 
to the supplier for to run DNA sequencing and analysis. Results were issued to BART in the form of a report 
(Appendix A2).   
 
Image credit: Nature Metrics 

 
The analysis (Metabarcoding) identifies the presence of organisms to ‘genus’ level, providing a qualitative 
data set, because the analysis does not provide precise counts for each genus. The results are useful at giving 
a strong indication of the presence of a genus, including some species that do not always get picked up using 
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traditional sampling methods such as electrofishing. This is a highly validated and widely used analysis that 
has been shown to outperform electrofishing for fish community assessment (Nature Metrics, 2022). 
 
eDNA is present in rivers for distances that depend on flow rate and volume of water. For this project we 
have estimated that the data for each sample is relevant to 1km upstream, but this is reduced if there is a 
barrier within the section of river above the sampling point.   
 

4.0   eDNA Results 
57 eDNA samples were collected from 10 sampling sites (figure 1), 27 in February 2022 and 30 in June 2022. 
Sample site 1 was not surveyed in February 2022 due to adverse weather conditions. This is the reason for 
the discrepancy between total number of winter and spring samples.  
 
31 fish taxa were identified through metabarcoding analysis of the February samples, with 31 fish taxa 
identified in the June samples. 36 unique fish species were identified in total. Further mapping for the 
distribution of each UKBAP Priority Species is provided in the Appendix A1. A high-level summary has been 
provided within this section of the report.   
 

    4.1 eDNA Results Overview:  
 
February 2022 

 
 
June 2022 

 

- A total of 31 taxa were detected (25 to species level, 5 to genus and 1 to family). 
- Average taxon richness was 6.4 and ranged from 1 to 17.  
- Most abundant sequences: European bullhead/Chabot bullhead (Cottus gobio/Cottus perifretum), 

roach (Rutilus rutilus), and a minnow species (Phoxinus).  
- Most detected species: roach (Rutilus rutilus), three-spined stickleback (Gasterosteus aculeatus), and 

European eel (Anguilla anguilla).  
- Species of note include: European eel (Anguilla anguilla - Critically Endangered, UKBAP), European 

Plaice (Pleuronectes platessa - UKBAP), Atlantic salmon (Salmo salar - UKBAP, SAC), Brown trout 
(Salmo trutta - UKBAP) and carp (Cyprinus carpio - Vulnerable).  

- Fish data were obtained for 26 of the 27 eDNA samples.  

- A total of 31 taxa were detected.  
- Average taxonomic richness was 11.8 and ranged from 3 to 22.  
- Most abundant sequences: three-spined stickleback (Gasterosteus aculeatus).  
- Most detected taxon: European eel (Anguilla anguilla), three-spined stickleback (Gasterosteus 

aculeatus) and European perch (Perca fluviatilis).  
- Species of note: European eel (Anguilla anguilla - Critically Endangered, UKBAP), common carp 

(Cyprinus carpio - Vulnerable), Atlantic mackerel (Scomber scombrus - UKBAP), common sole (Solea 
solea - UKBAP), Atlantic salmon (Salmo salar - UKBAP, SAC) and sea lamprey (Petromyzon marinus - 
UKBAP, SAC). 



     

  
 

BCC Floating Harbour eDNA investigation, BART-30213-REP-0.1 Page 8 of 27 

4.2    eDNA Sample composition 
 
February 2022 
 
A total of 31 taxa were detected. 80.7% (26 taxa) were identified to species level (table 2). The remaining 
taxa were identified to the lowest possible taxonomic level: 16.1% to genus (5 taxa), and the remaining taxon 
to family. 
 

English Names Scientific Name UK BAP Priority 
Species 

IUCN Red List 

European eel Anguilla anguilla  Yes Critically endangered  

Atlantic herring Clupea harengus  Yes Least concern 

European sprat Sprattus sprattus No Least concern 

Common bream Abramis brama No Least concern 

Common bleak Alburnus alburnus No Least concern 

Eurasian carp Cyprinus carpio 

No Vulnerable (not native 
to the UK; introduced 
in the Middle Ages). 

Gudgeon Gobio gobio No Least concern 

Common roach Rutilus rutilus No Least concern 

Common dace Leuciscus leuciscus No Least concern 

European chub Squalius cephalus No Least concern 

Stone loach Barbatula barbatula No Least concern 

Northern pike Esox lucius No Least concern 

Common goby Pomatoschistus microps No Least concern 

Sand goby Pomatoschistus minutus No Least concern 

European bass Dicentrarchus labrax No Least concern 

Ruffe Gymnocephalus cernua No Least concern 

European perch Perca fluviatilis No Least concern 

Gilthead seabream Sparus aurata No Least concern 

European plaice Pleuronectes platessa Yes Least concern 

Starry flounder Platichthys stellatus No Least concern 

Atlantic salmon Salmo salar Yes - SAC Vulnerable 

Brown trout Salmo trutta Yes Least concern 

European bullhead 
Cottus gobio/Cottus 
perifretum 

No Least concern 

Short-horn sculpin Myoxocephalus scorpius No Least concern 

Lumpsucker Cyclopterus lumpus No Data deficient 

Three-spined 
stickleback Gasterosteus aculeatus 

No Least concern 

 
 
 
The most detected species were the three-spined stickleback (Gasterosteus aculeatus), European bullhead 
(Cottus gobio) and trout (Salmo trutta), which were detected in 21, 19, and 16 of the samples, respectively.  
 
With the average taxon richness per sample at 6.4 (number of taxa identified within each sample) and ranged 
from 1 at sample site 7, sample 1 (7.1) to 17 at sample site 2, sample 2 (2.2). The relative proportion of the 
sequences found in each of the samples is shown in Appendix A1 
 

Table 2. List of each unique fish species identified by the February 2022 samples 
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Species of note include the European eel (Anguilla anguilla - Critically Endangered, UKBAP), Atlantic herring 
(Clupea harengus – UKBAP), European plaice (Pleuronectes platessa – UKBAP), Atlantic Salmon (Salmo Salar 
– Vulnerable, UKBAP, SAC) and Brown trout (Salmo trutta – UKBAP). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. The proportion of the sequencing output allocated to the different taxa (rows) within each sample 

(columns). Each bubble per sample represents the proportion of DNA for each taxon for that sample. The size of 

the bubble is relative to the number of sequences from all taxa for that sample (February 2022 samples). 
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June 2022 
 
A total of 31 taxa were detected (Table 3). 80.6% (27 taxa) were at least 99% similar to a species in the global 
reference databases and were identified to species level. The remaining taxa were identified to the lowest 
possible taxonomic level: 3.2% to genus (1 taxa) and the remaining 9.7% to family (3 taxa). The taxa belong 
to 10 orders, 15 families, and 26 genera. 
 
 

English Names Scientific Name UK BAP Priority 
Species 

IUCN Red List 

European eel Anguilla anguilla  Yes Critically endangered  

Common bream Abramis brama No Least concern 

Common bleak Alburnus alburnus No Least concern 

Silver bream  No Least concern 

Eurasian carp Cyprinus carpio 

No Vulnerable (not native 
to the UK; introduced 
in the Middle Ages). 

Gudgeon Gobio gobio No Least concern 

Common dace Leuciscus leuciscus No Least concern 

Common roach Rutilus rutilus No Least concern 

Common rudd Scardinius erythrophthalmus No Least concern 

Tench Tinca tinca No Least concern 

Stone loach Barbatula barbatula No Least concern 

Northern pike Esox lucius No Least concern 

Three-spined 
stickleback Gasterosteus aculeatus 

No Least concern 

Thicklip/Thinlip mullet 
Chelon labrosus/Chelon 
ramada 

No Least concern 

Crystal goby Crystallogobius linearis No Least concern 

Common goby Pomatoschistus microps No Least concern 

Sand goby Pomatoschistus minutus No Least concern 

European bass Dicentrarchus labrax No Least concern 

Ruffe Gymnocephalus cernua No Least concern 

European perch Perca fluviatilis No Least concern 

Atlantic mackerel Scomber scombrus Yes Least concern 

Flounder Platichthys flesus  Least concern 

Dover sole Solea solea 
Yes Lower risk/least 

concern 

Atlantic salmon Salmo salar Yes - SAC Vulnerable  

Brown trout Salmo trutta Yes Least concern 

European 
bullhead/Chabot 
bullhead 

Cottus gobio/Cottus 
perifretum 

No Least concern 

Sea lamprey Cyclopterus lumpus Yes - SAC Least concern 

 
 
 
Species of note include the European eel (Anguilla anguilla - Critically Endangered, UKBAP), Atlantic mackerel 
(Scomber scombrus - UKBAP), Dover sole (Solea solea - UKBAP), Atlantic salmon (Salmo salar - UKBAP, SAC), 
Brown trout (Salmo trutta - UKBAP) and sea lamprey (Petromyzon marinus - UKBAP, SAC). 
 

Table 3. List of each unique fish species identified by the June & July 2022 
samples. 
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Among the most detected species were European eel (Anguilla anguilla), three-spined stickleback 
(Gasterosteus aculeatus) and European perch (Perca fluviatilis) which were detected in 28, 24 and 21 
samples, respectively. 
 
The average taxon richness was 11.8 and ranged from 3 (sample site 9, sample 1, 2 and 3) to 22 (sample site 
8, sample 2). The relative proportion of the sequences found in each of the samples is shown in Appendix A1 
 
 

 
 
 

Figure 3. The proportion of the sequencing output allocated to the different taxa (rows) within each sample (columns). Each bubble 

per sample represents the proportion of DNA for each taxon for that sample. The size of the bubble is relative to the number of 

sequences from all taxa for that sample (June/July 2022 samples). 
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Figure 4: Shows the seasonal varibility in no. of fish species recorded at each sampe site. No data is displayed 
when accuarte labortary results could not be established.  
 

 

There is significant spatial and temporal difference in the distribution of fish species between the February 
and June samples (Figure 4). During February the greatest no. of species can be found in sample site 2 and 
the least in sample site 7. Sample site 8 also has a low number of fish species identified. Conversely, in June 
the greatest number of fish species are identified in sample site 8 and 7 with the least in site 9. The higher 
number of fish species identified in sample site 2, 3, 4, 5 and 6 during February could corelate with deeper 
and therefore ‘warmer’ water found in these sites during winter. Whilst in the summer the greatest number 
of fish species are recorded in the further upstream and shallower water.no 
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4.3    Summary of the eDNA fish data 
The following summarising statements have been provided following analysis of the eDNA data:  

 

4.5       eDNA Limitations  
Rates of DNA shedding may vary between species and life events and fish behaviours may increase/decrease 
shedding rates which will influence relative abundance. For example, reproduction events or fish species that 
are very active will tend to shed more DNA. In rivers, concentrations are stronger when the sampling site is 
closest to the fish, as DNA degrades quite quickly in the water as it travels downstream meaning it will 
become more dilute. 
 
A number of non-aquatic invertebrate eDNA was also picked up in the surveys (Muschovy duck - Cairina 
moschata, Roe deer - Capreolus capreolus, European rabbit - Oryctolagus cuniculus, Eyebrowed Thrush - 
Turdus merula/Turdus obscurus, Wood mouse - Apodemus sylvaticus, Fox squirrel - Sciurus niger, Great tit - 
Parus major and Grey squirrel - Sciurus carolinensis). Although the primers used are designed to target fish, 
they can also amplify DNA from some other vertebrates especially when that DNA is abundant in the sample. 
An excess of DNA from one species could result in it outcompeting amplification of DNA from other species 
during PCR. Species richness may be reduced in samples where there is an overwhelming quantity of DNA 
from one species. 
 
 

- The most diverse sampling point is site 2 in February and site 8 in June. There is great seasonal 
variability in the distribution of fish species and abundance.  

- A great diversity of marine and estuarine species is observed within the Bristol Avon 
Catchment. These include BAP priority species such as Atlantic mackerel (Scomber scombrus - 
UKBAP), Dover sole (Solea solea - UKBAP), Atlantic herring (Clupea harengus - UKBAP) and 
European plaice (Pleuronectes platessa - UKBAP). Further investigations are required to 
determine whether the herring and plaice were identified on the Brislington Brook (site 9) or 
whether this could be a result of a contamination from a nearby fishmonger.  

- Some of estuarine species are well distributed throughout the Bristol Avon and Floating 
Harbour study area including the furthest upstream reaches. For example, Flounder (Platichthys 
flesus) are found at sample site 3, 4, 7, 8, and 10 during June. Flounder (Platichthys flesus) are 
well known to venture many miles upstream where habitat connectivity allows.    

- Site 1 and 9 exhibited the lowest species diversity. These are small tributary streams off the 
main Avon. It is not a surprise to see a very limited distribution of species here due to the high 
levels of pollution and physical modification these small systems face (see WFD status table 1). 

- BAP / SAC Atlantic salmon were found at 3 of the furthest downstream sites (2, 3 and 4) in 
February, and in a low concentration at 2 sites (7 and 8) further upstream during June. Atlantic 
salmon return to their natal river to spawn, migrating upriver to find clean gravels to spawn in. 
Good habitat connectivity and water quality is key to their survival.   

- Critically endangered European eels are located at every site in the June surveys indicating the 
Floating Harbour and surrounding waterways are critically important for the species. Good 
habitat connectivity and water quality is key to their survival.    

- BAP Brown trout were located at several sites on the main river. It is likely a proportion of the 
brown trout identified are sea trout returning to the river to spawn.  

- The presence of BAP / SAC Sea lamprey in the river system in June suggests strongly that they 
were trying to run upriver to spawn. This correlates well with their breeding season when they 
run up rivers during early summer to spawn in clean gravel. Good habitat connectivity and 
water quality is key to their survival.    
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5.0 Conclusion  
 
To summarise, the project has provided a “snapshot in time” for the fish species present in the lower reaches 
of the Bristol Avon Catchment or River?over two seasons (winter & summer 2022), including sections of the 
Floating Harbour upstream of the Bristol Avon’s confluence with the Severn Estuary. This is the first eDNA 
sampling methodology carried out at this location.  
 
The investigation has provided an insight of which fish species frequent the lower reaches of the river. Species 
of particular note due to their designated status include: European eel (Anguilla anguilla - Critically 
Endangered), Atlantic mackerel (Scomber scombrus - UKBAP), common sole (Solea solea - UKBAP), Atlantic 
salmon (Salmo salar - UKBAP, SAC) and sea lamprey (Petromyzon marinus - UKBAP, SAC). Typically, the 
presence of Special Area of Conservation (SAC) species elevates the conservation status of a site to a (SAC) 
which are strictly protected sites designated under the EC Habitats Directive. However, despite presence of 
several key SAC species in the river it has not been designated unlike some of its neighbouring catchments 
that flow into the Severn Estuary.  
 
It is encouraging to find the critically endangered European eel so well present at the majority of sampling 
sites, including in relatively high abundance in the Floating Harbour and the Feeder Canal. This critically 
endangered species faces an extremely high risk of extinction in the wild and effort should be made to ensure 
that it can thrive in our waterways. 
 
 

6.0   Recommendations  
 
The following recommendations provide a set of high-level opportunities to integrate requirements for fish 
into current and future planning within the tidal reaches and Floating Harbour and associated waters 
included in the project area.  
 
Endorse the Bristol Avon Fish Recovery Strategy - the strategy is currently under development via a Fish 
Recovery Task Group formed under the umbrella of the Bristol Avon Catchment Partnership (BACP). The 
Strategy aims to provide a set of guiding principles to monitor and improve the condition of Bristol’s local 
rivers. Rather than focussing on short-term fixes, the Strategy sets out a proactive approach of ecosystem 
management to build up the resilience of fish stocks through measures such as habitat enhancement. This 
strategic approach will provide a set of guidelines that address’ the requirements for mixed fish populations 
and the ecosystems of which they form part of.  
 
Establish a fish monitoring programme – The lower reaches of the river have very little data. BART 
recommend that this initial monitoring is built upon to further knowledge of fish species and to supplement 
the initial “Year 1” baseline data collected during this project. Site specific monitoring could also be worked 
up at locations where habitat improvements or fish passage works have been undertaken to provide 
evidence of change eg the planned Capricorn eco-mooring and SS Great Britain’s planned floating reed bed. 
eDNA has proven very useful for providing a snapshot of species presence and could in the future be 
undertaken in conjunction with angling catch data which could support quantifying size and life cycle of 
species. For example, a match day could be set up with local anglers to supplement eDNA sampling, which 
could work quite well in the Floating Harbour. Bristol has for some years engaged wider public in citizen 
science events such as City Nature Challenge and Bioblitz. Data gathered through initiatives such as these will 
help increase data. 
 
Make use of eDNA data to support rehabilitation and restoration of habitat – the eDNA sampling has 
provided a useful set of data for the species distribution and could be used to inform plans to improve the 
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floating harbour and river. For example, the Floating Harbour is currently exposed with very little refuge for 
fish. Perhaps installation of vegetated floating islands that move up and down with water levels could provide 
a solution in creating valuable habitat for fish, invertebrates, and wildfowl. The islands would regulate 
temperature, providing pockets of cooler water during the warm summer months. The root systems hanging 
below the islands will also provide valuable refuge for smaller fish to hide, protecting them from predation. 
Islands could be positioned throughout the harbour to provide connectivity for fish moving through the 
harbour and into the Bristol Avon and vice versa.   
 
Improve fish passage - The City of Bristol forms the gateway to the rest of the Bristol Avon catchment, and 
there are several barriers within the city that could be eased for fish passage to enable migratory species, for 
instance, Atlantic salmon and sea trout (including smolt) which make their way to smaller tributaries to spawn 
and then their young (smolt) return to sea to feed before migrating the river to spawn themselves. Netham 
Weir in Bristol is the most downstream barrier to fish passage on the main river, with the weir itself likely to 
provide at the very least a delay to fish passage during mid-low tide (not aware of any monitoring). Although 
little is known about predation at this site, it is probable that predators such as cormorant utilise this location 
to feed during low flows. Easing passage for fish at Netham Weir would reconnect the length of the Avon to 
Hanham Weir & lock gates - approx. 5.8km. Full removal of the weir is unlikely to be feasible due to the 
purpose of Netham Weir in providing water to the Floating Harbour. However, a carefully designed multi-
species fish pass or bypass channel that would be function effectively during all flow conditions would benefit 
the freshwater ecosystem both up and downstream of the site. There are likely to be further assets that 
restrict the movement and passage of fish which should be explored as a priority.  
 
Engage wider stakeholders – Bristol City Council and the Environment Agency are working together to 
deliver a long-term plan to better protect homes and businesses from flooding and enhance the river for all. 
This significant piece of work is targeted throughout for the lower reaches of the main river. There are likely 
to be synergies worth exploring here, especially if assets are planned for upgrading as these will need to 
consider Eel Regulations (2009) in planning to provide passage to the critically endangered European eel. It 
is very likely that there are other collaborations to explore, including with the River Frome Reconnected 
project which is also exploring opportunities to improve river habitat and fish passage as part of a much wider 
programme for the Bristol Frome which flows into the New Cut in Bristol via a culvert. BART recommends 
that Bristol City Council as a partner of the Bristol Avon Catchment Partnership (BACP) work to ensure plans 
are joined up and multiple benefits are had for both the communities of Bristol and aquatic wildlife.  
 
 
 

7.0   Glossary  
 
species (s./pl.) - A group of individuals capable of interbreeding. This is the most important taxonomic unit 
defined by scientists and the population trends of individual species are a key indicator in judging the effect 
of conservation programs. Related species are grouped together into progressively larger taxonomic units, 
from genus to kingdom. Homo sapiens (human) is an example of a species. 
 
genus (s.) / genera (pl.) - A group of closely related species. Each genus can include one or more species. 
Homo is an example of a genus. 
 
UKBAP species UK Biodiversity Action Plan species have been identified as being the most threatened and 
requiring conservation action under the UK Biodiversity Action Plan. 
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9.0   Disclaimer  
 
This report has been prepared for the exclusive use of the commissioning party and unless otherwise agreed 
by Bristol Avon Rivers Trust, no party may use, make use of or rely on the contents of this report, other than 
for the purposes for which it was originally prepared and provided.  
 
Information provided in this report are based on Bristol Avon Rivers Trust using due skill, care and diligence 
in the preparation of the same and no explicit warranty is provided as to their accuracy. It should be noted 
that no independent verification of any of the documents or information supplied by Bristol Avon Rivers Trust 
has been made.  
 
All reasonable effort was taken to ensure an accurate assessment of the situation at the time of the survey. 
However, the absence of recorded presence or sign should not be taken as an absolute guarantee that the 
site is not being used by a particular species. There is also no guarantee that any species will not use the site 
at any time in the future. Survey results may be weather, tidal, or seasonally dependent.  
 
It should be noted, that whilst every effort is made to meet the client’s brief, no site investigation can ensure 
complete assessment or prediction of the natural environment. 
 
 
 
 
 
 
 
 
 
 

https://jncc.gov.uk/our-work/uk-bap-priority-habitats/#background
https://www.foodsecurity.ac.uk/?s=agriculture%27s+impact+on+water+quality
https://theriverstrust.org/key-issues/sewage-in-rivers#main-content
https://www.naturemetrics.co.uk/
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Appendix A.1 – Survey Findings  
 
Where applicable, relative abundance has been demonstrated by the number of sequences identified within 
the sample (coloured circles on the maps). However, please note that there are several caveats regarding 
relative abundance that you must be aware of when comparing the following data. Rates of DNA shedding 
may vary between species and life events and fish behaviours may increase/decrease shedding rates which 
will influence relative abundance. For example, reproduction events or fish species that are very active will 
tend to shed more DNA. In rivers, concentrations are stronger when the sampling site is closest to the fish, 
as DNA degrades quite quickly in the water as it travels downstream meaning it will become more dilute. 
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Appendix A2 
 
Nature Metric metabarcoding results report (separate documents)  


