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The Zoological Society of London’s fish breeding Study in the Tidal Thames. 

Aim of this document 

This document outlines the methodology developed by ZSL to study the spawning behaviour of Smelt, 

Osmerus eperlanus and the movement of the fry of other fishes, in the Tidal Thames. The study will form 

part of a larger Heritage Lottery Funded (HLF) project to research and engage Londoners in the natural 

heritage of the tidal section of the River Thames in London. 

Introduction to the Zoological Society of London. 

Founded in 1826, the Zoological Society of London (ZSL) is an international scientific, conservation and 

educational charity whose mission is to promote and achieve the worldwide conservation of animals and 

their habitats. Our vision is a world where animals are valued, and their conservation assured. 

Main activities: 

ZSL’s Conservation Programmes  undertake practical conservation work in over 50 countries, with activities 

including: identifying the main drivers of extinction; developing and testing approaches and tools for 

conservation; working with governments, industry and local communities to manage wildlife sustainably; 

developing conservation capacity; raising awareness and engaging people in conservation through 

education and inspiration; and informing and advising policy-makers, conservation practitioners and the 

public on the status and trends of biodiversity. 

Our two zoos (ZSL London Zoo and ZSL Whipsnade Zoo) offer formal and informal education activities, 

including tailored education sessions for schools. Zoo staff breed species at risk of extinction in the wild, 

and ZSL presents and interprets an outstanding Living Collection of animals, which informs and inspires 1.5 

million visitors annually. 

Scientists at ZSL's Institute of Zoology (IoZ) conduct research to support the conservation of animals and 

their habitats. The IoZ also offers research training and, in conjunction with the Royal Veterinary College, 

our vet hospital offers the world’s only MA in wild animal health. The ZSL Library offers an important 

service to the public, allowing access to its unique collection of journals and books on zoology and 

conservation.  

Through our zoos, research and public engagement, we aim to inspire, in current and future generations, a 

lifelong interest in wild animals and their habitats, and a strong commitment to conserve them. 
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Introduction to ZSL’s Tidal Thames Conservation Programme 

Hidden beneath the muddy, turbid water of the Tidal Thames is an ecosystem of great ecological 

importance. ZSL's Tidal Thames Conservation Programme (TTCP) was set up in 2004 and is focused on 

securing London as an internationally important site for aquatic wildlife and demonstrating globally that 

this can be achieved in an urban environment. We also focus on raising awareness of the biological value 

of the Tidal Thames to inspire Londoners to reconnect with nature, have better environmental stewardship 

and support conservation.    

We do this through:  

 The provision of scientific evidence to underpin the Tidal Thames and its tributaries as an 

internationally important habitat for aquatic species.  

 Delivering the conservation of species and their habitats, with particular emphasis on migratory 

animals, such as eels, and top predators, such as harbour seals. 

 Influencing policy to achieve and conserve the world-class estuarine habitat status and raising 

awareness on the national and international importance of the Tidal Thames for wildlife. 

 Increasing conservation capacity in Greater London, through working with project partners, 

engaging volunteer citizen scientists and encouraging communities to deliver conservation. 

 Raising awareness of the ecological value of the Tidal Thames to London, through a variety of 

means that engage as many Londoners as possible.  

Aim of Study  

To identify the spawning grounds of European smelt (Osmerus eperlanus) in the Tidal Thames, so that a 

species action plan can be written to inform conservation and management in the region. The spawning 

grounds will be identified by sampling for smelt eggs and fish fry between the beginning of March and end 

of July. 

Study Methodology 

Study area 

Smelt are broadcast spawners, distributing their eggs on the river bed. The exact location and timing of 

smelt spawning in the Thames have not been defined, but it seems likely that spawning occurs upstream of 

Chelsea Bridge where the river substrate and salinity regime are suitable to smelt requirements. Historic 

data suggests that, if we find smelt eggs, they will be at sites between Hammersmith Bridge (51.488403,     

-0.230262) and Chelsea Bridge (51.484446, -0.149786).  

Citizen scientists will conduct observations in the full study area, between Hammersmith Bridge and 

Greenwich (51.484011, -0.007958), for smelt eggs and fish fry. In addition, ZSL staff will sample for fish fry 

in a more focused area, between Battersea Bridge (51.480723, -0.172209) and Putney Bridge (51.466926, -

0.212920), because this is where we are most likely to see early stage smelt fry. 

The selection of sampling sites, for both citizen scientists and ZSL staff, was governed and informed by the 

following criteria: 
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 Permit conditions set by the Port of London Authority (PLA) 

 Safe access to the river 

 Width of foreshore available 

 Previous studies and observations on smelt reproduction in the river, such as those of Pilcher, 1989 

and Colclough 2013 

Sampling by ZSL staff 

ZSL staff will sample for fish fry between Putney Bridge and Battersea Bridge once a week, but will 

alternate between two methodologies: bongo netting and seine netting. 

1. Mini Bongo Netting 

Mini bongo netting will take place in up to 12 sampling sites during a two hour period around high tide 

(Fig. 1). The survey date will correspond with the highest tide of the week that occurs in daylight hours. 

The sampling locations will be chosen at sites where vessel traffic and accessibility problems are not a 

major deterrent. Three ZSL staff members will launch a 4m rigid inflatable boat from Barn Elms Boat 

House (51.473748, -0.225363) and travel downstream.  

Once past Putney Bridge, a mini-bongo net with 0.5 mm mesh and associated flow meter will be towed 

for a period of 2 minutes up to 12 times. The fish fry collected during each tow, will be carefully put 

into a clearly labelled container on the boat. Any fry remaining on the net once it is inverted into the 

container will be squirted off using a water bottle to avoid being squashed by hand. This holding 

container will be filled with water from the Thames; will have a battery powered oxygenator and 

diffuser to ensure there is a sufficient oxygen supply; and will be shaded and put in a cool box with ice 

packs during warmer days. Any adult fish collected in the tow will be immediately identified, recorded 

and released.  

Once all tows have been completed, the boat will return to Barn Elms Boat House and each catch will 

be quickly processed by ZSL staff members. One person will be identifying the fry, one person will 

measure the fry and one person will be a scribe. These roles will be rotated every 45 minutes to reduce 

fatigue. Once fry are processed, they will be quickly returned to the water. We will record mortalities 

and review the ethics of what we are doing regularly. If we deem mortality to be unacceptably high we 

will change the methodology or cease certain aspects of it that are causing fish deaths. 

Mini bongo netting will occur on the following dates to coincide with high tide: 4 March, 18 March, 1 

April, 15 April, 29 April, 13 May, 27 May, 11 June, 25 June, 8 July and 22 July. 

2. Seine Netting 

Seine netting will take place in up to six sampling sites during a two hour period around low tide (Fig. 

1). The survey date will correspond with the lowest tide of the week that occurs in daylight hours. The 

sampling locations will be chosen at sites where vessel traffic and accessibility problems are not a 

major deterrent and where there is sufficient foreshore for staff to safely stand on. Three ZSL staff 

members will launch a 4m rigid inflatable boat from Barn Elms Boat House and travel downstream. 
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Once past Putney Bridge, they will land on the foreshore at one of up to six potential sampling sites 

between Putney Bridge and Battersea Bridge (Fig. 1).  

The boat will be anchored to the foreshore and the processing equipment will be set up. A small seine 

net fitted with a fry micro mesh will be deployed and drawn in manually using a team of three people 

and an inflatable boat. Any adult fish caught will be immediately identified, recorded and released. Fry 

on the net will be inverted into a holding container and after close inspection of the net, any fry 

remaining will squirted off into a holding container using a water bottle to avoid being squashed by 

hand. This holding container will be filled with water from the Thames; will have a battery powered 

oxygenator and diffuser to ensure there is a sufficient oxygen supply; and will be shaded and put in a 

cool box with ice packs during warmer days. The fry will be immediately processed: one person will 

identify the fry, one person will measure the fry and put them into a second aerated holding container, 

and one person will be a scribe. These roles will be rotated every 45 minutes to reduce fatigue.  Once 

fry are processed, they will be quickly returned to the water. We will record mortalities and review the 

ethics of what we are doing regularly. If we deem mortality to be unacceptably high we will change the 

methodology or cease certain aspects of it that are causing fish deaths. 

Seine netting will occur on the following dates to coincide with low tide: 11 March, 25 March, 8 April, 

22 April, 6 May, 20 May, 4 June, 18 June, 2 July and 16 July. The sites will include some or all of the 

following list (Fig. 1): 

 Hurlingham Club (51.465377, -0.203208) 

 Wandsworth (51.463238, -0.193509) 

 Near Wandsworth Bridge (51.465181, -0.190621) 

 Watermans quay (51.469073, -0.183099) 

 Near Battersea Rail Bridge (51.472334, -0.177910) 

 Cremorne Gardens (51.479285, -0.178230) 

At each ZSL staff sampling site surface water temperature, salinity and dissolved oxygen measurements 

will be collected using a portable YSI meter. Freshwater flow data over Teddington Weir and CSO discharge 

data will also be requested from the Environment Agency for the survey period.  
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Figure 1: Location of ZSL sampling locations on the River Thames. Mini bongo netting will occur between the two 

blue lines (Putney Bridge and Battersea Bridge), seine netting will occur at the red dots and the boat will be launched 
from the blue dot (Barn Elms Boat House). 

Sampling by volunteer Citizen Scientists 

On the 7th and 14th March 2015, volunteer citizen scientists will be trained on to the project by ZSL Staff 

and Steve Colclough (Institute of Fisheries Management). The training will include: 

 Project aims 

 Health and Safety  

 Smelt egg and fish fry identification 

 Appropriate handling of smelt eggs and fish fry 

 Kick sample demonstration 

 Information on  recording and uploading data to ZSL’s database 

At the end of the training day, citizen scientists will be asked to participate in a short quiz to test their 

knowledge on smelt egg and fish fry identification. They will then be helped by ZSL Staff in any areas they 

are finding difficult or want to go over again. 

The citizen scientists will be split into teams and allocated a sampling location within the wider study area 

between Hammersmith and Greenwich. Each time will have at least three citizen scientists to ensure that 

there is no lone-working. There will be up to 15 fixed citizen science sampling locations for the duration of 
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the project; the final amount will depend on how many volunteers join the project. The sites will include 

some or all of the following list (Fig.2):  

1. Hammersmith Bridge (51.488421, -0.228608) 

2. Putney Bridge (51.466381, -0.214511) 

3. Putney, Hurlingham Yacht Club (51.464928, -0.197262)  

4.  Wandsworth, Ship Pub (51.463889, -0.188420) 

5. Battersea church (51.476228, -0.176173)  

6. Chelsea , Yorkshire Grey Stairs (51.482797, -0.169700) 

7. Pimlico, Grosvenor Stairs (51.485373, -0.143792)  

8. Vauxhall, Lacks Dock (51.487967, -0.124548) 

9. Westminster, Thorney Stairs (51.493071, -0.124742)  

10. Lambeth, County Hall Stairs (51.502092, -0.119882) 

11. City of London, Trig Lane Stairs (51.510520, -0.097927)  

12. Southwark, Bankside  Stairs (51.508460, -0.097455) 

13.  Bermondsey, Horsleydown stairs (51.504463, -0.075742) 

14. Surrey Docks (51.494906, -0.032184) 

15. Greenwich, Royal naval college (51.484011, -0.007958) 

 

 
Figure 2: Location of citizen science sampling locations on the River Thames 

From the beginning of March to the end of July the trained citizen scientists will all access the foreshore 

once a week at half an hour before low tide to conduct two surveys. Citizen Scientists will be coordinated 

and supported by ZSL staff and a ZSL staff member will be available during the first few weeks of sampling, 

to help with any fry/egg identification and answer any questions on the methodology. 

The two surveys citizen scientists will complete are: 

1. Three 30 second kick samples 
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The citizen scientists will conduct kick samples on the wetted perimeter of the foreshore. They will 

then carefully inspect and will identify all fish fry and fish eggs (Fig.3) within the sample using the 

knowledge gained during the training and with the help of the ZSL guide. If they are not able to identify 

particular fry/eggs, a photograph will be taken and verification will occur by ZSL staff and Steve 

Colclough. 

2. Thorough visual inspection of a 10m stretch of river margin 

The river margin will be walked and larger cobbles will be inspected by hand for eggs (Fig.1). Eggs will 

be identified on the basis of size, colour and the presence of oil globules and seasonal comparison with 

dace which spawn in similar habitat at the same time of the year (Colclough 2014 pers comms). 

Citizen science surveying will occur on the following dates to coincide with low tide: 11 March, 16 

March, 25 March, 30 March, 8 April,  13 April, 22 April, 27 April, 6 May, 13 May, 20 May, 27 May, 4 

June, 11 June, 18 June, 25 June, 29 June, 8 July, 13 July 22 July and 28 July. 

Each citizen scientist team will be provided with the following equipment: 

 a kick net 

 a white tray 

 an Identification guide  

 2 pairs of water proof gloves 

 2 hand lenses 

 a thermometer 

 10 m length of rope 

 anti-bacterial gel 

 clip board  

 pencil 

 bag to hold equipment 

 throw rope 

 in addition they will have a camera of their own for photographing any eggs or fry. 
 

Citizen Scientists will analyse the catch on the foreshore and record numbers of smelt eggs and numbers 

and species of fish fry, when identification is possible. Data will be entered into the ZSL database using a 

simple online form (MachForm) found at www.zsl.org/smeltdata. They will enter the sample location, date, 

time of monitoring, their name and the numbers of smelt eggs and fish fry. They will also be able to upload 

photographs. 

http://www.zsl.org/smeltdata
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Figure 3: Smelt eggs shown circled in red, the one euro coin provides scale. Photo from IFI Report Number: 
IFI/2012/1-4103, reproduced under licence from Inland Fisheries Ireland. 

Health and Safety 

Safe access to the river will be planned using the River Thames Society’s 2010 report ‘Access to the River 

Thames; Steps, stairs and landing places on the tidal Thames’. Access will be arranged with the landowner 

as necessary. Please see Appendix 3 for ZSL staff risk assessment, Appendix 4 for the citizen science risk 

assessment and Appendix 5 for a dynamic risk assessment to be included in the hand-outs for the citizen 

scientists. 

 The generic survey safety guidance will be: 

 Only ZSL staff or trained citizen science volunteers will work on the project 

 Tide tables will be checked before each kick sample. Samples will be taken half an hour before low 

tide 

 Kick samples will be conducted by a minimum of two people 

 Only people over 16 years of age can volunteer on the project 

 Citizen scientists will carry mobile phones, move cautiously near the river and wear appropriate 

footware  

 All citizen science teams will be provided with a throw rope in case of emergency 

 All sampling will occur between sunset and sunrise. There will be no work during the night 

 Citizen scientists will be made aware of the symptoms of Weil’s disease (leptospirosis). Guidance 

notes can be found on www.leptospirosis.org/medical/ 

 Participants will wash hands thoroughly with anti-bacterial wash after sampling 

 

 

http://www.leptospirosis.org/medical/

