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o EDCAT is studying whether fish populations are at risk from endocrine disrupters (EDs) in sewage effluent. | % | "-,:_ i Y R\ = . —— River Ray,
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We have gathered 2 year's-worth of baseline data from the River Ray, UK, prior to the upgrading of a major Rl | ST SRR T, o =
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Chemical analysis and oestrogen activity assays show that the river is less contaminated with EDs than
expected, and stickleback (&asterosteus aculeatus) populations in the river are not experiencing major
oestrogenic effects. Exposure modelling based on predicted oestrogen contamination of the Rodbourne
effluent also suggests that assumptions about inputs from the discharge may be incorrect.

Rodbourne sewage
treatment plant,
Swindon

However, complex changes in the sticklebacks suggest that their endocrine systems may be responding to
anti-androgens, to interference with steroid endocrinology leading to reduced steroid titres, and/or to
slight temperature differences between the rivers. Sticklebacks are nevertheless reproducing in the Ray,
and are significantly larger than in the reference River Ock (probably due to organic matter in the sewage).

Breeding experiments with wild roach (Rutilus rutilus) have shown that mildly intersex males are able to
compete successfully with normal males in terms of offspring produced per male. Experiments are currently
in progress with fish which are predicted to be more severely intersex.

EDCAT is now studying how remediation of the Rodbourne sewage effluent with GAC starting in February
2008 is affecting fish populations in the River Ray.
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INTRODUCTION

o KEY QUESTION: Are fish populations at risk from endocrine disrupters in sewage effluent?

o EDCAT now has 2 years of baseline chemical and ecological data from the River Ray collected before the
Rodbourne Sewage Treatment Plant (STP) was upgraded in February 2008 to remove oestrogens (and other
contaminants) with granular activated carbon (GAC)

o A major purpose of EDCAT is to monitor and model contamination with endocrine disrupters in the R. Ray
before and after the STP is remediated, and to track the effects on the stickleback Gasterosteus aculeatus
population

o The other main purpose is to conduct breeding experiments with wild roach Rutilus rutilus, using
microsatellite markers to measure whether intersex males produce fewer offspring than normal fish

Vitellogenin in female sticklebacks

Measured and predicted oestradiol in the R. Ray Spiggin in male sticklebacks
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Reproductive success of male roach in the second breeding experiment

ROACH BREEDING EXPERIMENTS
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Relationship of male roach intersex index with reproductive
success In the first breeding experiment

o Microsatellite markers have been used in 2 roach breeding experiments to measure
the reproductive success of intersex males in competition with normal males.
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DISCUSSION AND CONCLUSIONS

o Oestrogen contamination in the River Ray is lower than expected, perhaps due to the introduction of nutrient stripping in 2005. Oestrogenic effects in Ray sticklebacks are relatively mild.

o Nevertheless, Ray sticklebacks show a complex of effects which are possibly attributable to anti-androgenic action or interference with normal steroid metabolism, although some differences may be caused by slight
temperature disparities. However, the Ray population appears to be growing better than that in the River Ock reference sites, and there is no evidence as yet that the Ray population has been disadvantaged.

o Roach breeding experiments to date have shown that mildly intersex males can compete reproductively with normal fish. Of 2 severely intersex males, one reproduced and one did not. A third experiment is in progress.

o Monitoring of the Ray is continuing after GAC plant was installed at Rodbourne STP in February 2008. It is too early to say whether exposure to EDs is able to cause damage at the fish population level.

EDCAT sponsors: UK Department for Environment, Fisheries and Rural Affairs (Defra); Environment Agency of England
and Wales (EA)

defra

For more information, please see the EDCAT website: www.ceh.ac.uk/edcat

or contact Peter Matthiessen, the programme leader: peter@matthiessen.freeserve.co.uk


http://www.ceh.ac.uk/edcat
http://www.defra.gov.uk/
http://www.defra.gov.uk/
http://www.environment-agency.gov.uk/?lang=_e
http://www.environment-agency.gov.uk/?lang=_e

