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Why monitor rivers?

• Many chemicals that we use in the household 
or industry reach rivers from treated sewage 
and run-off

• English rivers are quite small by international 
comparison and the population is dense, 
especially in the South

little dilution per person



HOW to monitor rivers ?

Collect water sample

in a bottle?
Install a passive sampler?

Take bed sediment

samples?
Too variable, and 

often below limit of 

detection 

Still can’t leave it more 

than about 1 month.

Misses sediments

Is it bioavailable? 

Spatial variability



Why are fish useful ?
• Chemical exposure directly from water and via their food 

• Through food they are also connected to bed sediments

• Higher concentrations than in water for hydrophobic chemicals

• Integration over time: A small fish gives good indication of recent
pollution whereas a larger one integrates longer term 

• Tissue concentration is a meaningful measure of risk to the 
organism or its predators

• Archiving the samples allows retrospective monitoring

from water column

from the bed-sediments
water



Why Archive fish?

Our interpretation of current measurements is 
often hampered by lack of knowledge of the 
past 

• Samples will be available for future scientists 

• Using methods that are not available today 

• Looking for compounds we don’t yet consider 
of concern or interest 

• Determining trends and their causes 

• And other questions I haven’t thought of …
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Our approach to fish sampling: 
The UK National Fish Tissue Archive

In 2007, CEH and the UK Environment Agency (EA) 
began to build an archive of fish tissue samples from a 
selection of English rivers.   

• EA monitor fish stocks annually 
• normally: throw all back
• now: give us 10 roach (10 cm+) 

from selected sites

record: size, weight

frozen on site (liquid N2)

Vacuum packed and 
stored at -80°C cryogrinding of some fish bottled fish powder



Fish archive numbers

• 2118 fish collected between 2007 and 2018, 
and stored  at -80°C as a resource for future 
retrospective monitoring

• Around 10% have been analysed for a number 
of metals and/or POPs (organochlorine 
pesticides, PCBs, PBDEs)

• Some had their gut contents analysed for the 
presence of micro-plastics or for anti-microbial 
resistance (AMR) genes



Sites where fish have been analysed
for chemical contamination

Glen (rural)

Along the Nene
downstream of 
Northampton (urban)

Stort (urban)

Lee (urban)

Kennet (rural)

Upper Thames 
(rural)

Lower Thames (urban)

Thames estuary, only 
eels in 2007 (urban)



Some results



Mercury
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Hg 
µg/l Caversham (162 km) 77%

non-detect
Cookham (196 km) 75%
non-detect

< 0.01µg/l  

Water EU EQS: max 0.07 µg/L
EA Monitoring in the river Thames

Mercury in water – no problem ?

Water concentrations mostly < limit of quantification 
and always < Environmental Quality Standard (EQS) 
 so no problem?
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• Hg in fish is always detectable

• Mostly > EU EQS  possible risk for fish eating birds

EU EQS 20 

Mercury in fish tells a different story

Canada EQS 33 



What about temporal trends ?

Sites where metals have been measured in several years
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Mercury is not the only interesting 

chemical in our fish …



• Insecticide, widely used from the 1950s onwards

• Was banned in Europe in 1981, after it was 

discovered that it led to dangerous egg-shell 

thinning in birds

• Degrades to DDE or DDD: DDT+DDD+DDE= DDT

DDT  Dichlorodiphenyltrichloroethane

pp’-DDT
pp’- DDD

pp’- DDE

(each exist in op’ and pp’ forms)



Roach from one location are highly 
contaminated with banned pesticide DDT

Fish heavily contaminated at the River Lee at Wheathampstead in 2011!
These fish were only 6-8 years old.
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• Massee, A. M. (1946). The Pests of Fruit and 
Hops - second edition, revised.
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1952



• Former pesticide factory with 

R&D

• 200-400 m upstream 

of sampling site Murphy Chemicals
ca.1931-1982   .

Murphy & Son brewery supplies
1887-today (now in Nottingham)

For treating 
contaminated 
groundwater

© Google 2006 with information from 1952 photograph

Murphy Chemical Company

DDT was banned in 1981Murphy closed 1982  but high 
concentrations were found in 6-8 year old fish caught in 2011





Any 

Questions


