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JJf“ e disrupters in the River Ray

Toved oestrogen exposure modelling
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f'j;j-;Stlckleback population effects
== B‘re-eding experiments with intersex roach

e Interim conclusions
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Jr_)C/.\ s TUNAE lﬂh' Defra and EX
)3 \/‘—L] “programme 2006-2009
Vultiinstitute including CEH, Cefas, PML,
.Jru nlver5|t|es of Brunel, Exeter, and
-7-1»-~ ISSEX
=<5 Mam objective: to investigate whether
~estrogenic sewage effluent can cause
impacts at the fish population level
e 4 projects: exposure, exposure modelling,
stickleback populations, and roach breeding
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SHIEKERITE O Qrtum to stud) the River Ray (1.34 m3/sec
2t Trzlgesiea) HUEHCE) ETOIE ANt aitErFFEMEdIatioN O thE
ROUPOUIE'S) W effluent with granular activated carbon
(GAC)

*-

2 Rodgetie e STW 0.51 m3/sec dry weather flow; 135,000
,)O,LLL} o) equwalents activated sludge plant

"__.. e ’—

"’ (] y,chemlstry and develop exposure models; measure

-jencfﬁcrlne activity;

o Study stickleback populations — in R. Ray (receiving river)
and R. Ock (reference river);

e Study breeding success of intersex roach in the laboratory
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Predicted | Predicted | EDCAT 3/4 Predicted E2 equiv
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- How! do' predictions for-the River.Ray -
seipare withsthe POCIS YESydata for™
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BO0.3km E2km 010 km ds of STW, modelled values
00.3km 2 Km 10 km ds of STW, measured YES from POCIS extracts

Reasonably similar apart from the March measured values
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hemes catchment model - Januany/.

January

Discharges E2_eqv (ng/L)
® SA e 0.0-1.0
® SB 1.1-50

o TAT —5.1-10.0

TA2  e— >10.0

TB1

TB2

Thames
at London

Predicted oestrogen concentrations (E1, E2, EE2) as E2 equiv based on mean flows
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IVERRAY CONtamMINANtS [l

3 P;o)c SHpassive samplers were placediin the RIVer Ray for: periods of 1
NI RN GRCOWNSHHEAMBIOMIROCLOUNESSITAN

) P@C{[s? thaGCtShwere analysed by YES and YAS bioassays

J ‘mples (data not shewn) were analysed for individual
coptamipenEs
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Flutamide equiv.




_ T . . . .
RGhemicallconcentrations in Sediment (ng7gidryavergnit)
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Prodlarm:
SEhNEnrenRodbourne SIW. bot
WElIISASZEE) Rl G ENHCHESTUE RV
SN EIREY LHErErOrE Grow. Tore
RIyAelil S pawn earler. The annual
0)0/ RN A S IGTIOIIOUS SO tHE. Ray.
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Water temperature: R. Ray & R. Ock (data courtesy Cefas)
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Solutions:

e Compared matched timepoints (Mar-Nov
07, 08) pre- and post-remediation within
each river.

e Sought evidence for differences in
patterns of change between rivers.

e NB: Juvenile fish collected Mar-Nov 08
had hatched and grown on in GAC-treated
effluent.




- Somatic data

Body rnass: FISh are larger post-
réméJur ONIN;

= Sex-ratlo M/E = approx 0.7 in

both rivers. No intersex found in

itherg rJvarJ |
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Conclusion: G , atien
Rodbourne STW &ffluent had |
positive effect on ﬁawth an |
condition of stieklebatks in tdh\Rwer
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B River Ray
T 1 River Ock
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Conclusion: Overall, the somatic data confirm that
remediation of the Rodbourne STW effluent with GAC

Improved the condition of the stickleback population



ENIpIeYitence of estrogemuty
ent |
rrHJJ_J,JJr (consistent with

Jttrioyte)nle 1o &

IEIISUAA

-

10000

Females

o)

0

q.‘

EE Mar-Nov 2007
[ Mar-Nov 2008

**

(210)

1000 -

[VTG] ng mI™

(186)

NSD

(234)

(113) M I B Mar-Nov 2007
a eS [ Mar-Nov 2008

(130)

g (135)
. ( y

[VTG] ny ml™

Females: VIG is significantly
lower pre-remediation on Ray.
No significant change on Ock.

Conclusion: Female reproductive
status appears to have been
depressed before the Rodbourne
STW effluent was remediated with
GAC
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Conclusion: Overall, the data
support the contention that female
reproductive status was improved

by GAC remediation. This may be a

response to removal of multiple
chemicals from the STW effluent.




Airn: To j]ﬂ ermine it W|Id INtErSsex roach (Rut//us rut//us) When
olacael Wik 'n reedln ColGhIESIN the Iaborator , contribute to
3JJ394Jems et el GGer

GOV HIAREXLE
o Threg e Jf" d/ng experinents undertaken using wild roach Rutilus
usiakeniirom polluted sites (2006: River Bourne; 2007 Rivers
Aire apd Napas 20005 RV @A)

SN EIIEIESIC nd 6-9 male/intersex fish placed in tanks and allowed to
Jre‘J.L;E enwadults and fry coIIected rom tanks.
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= -—: _ __7"-";' DNA profile of an individual fish
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ﬁ‘preﬂles of all parents and ~50-100 fry from each tank obtained
mg [ variable microsatellite loci

- Fry assigned to parents using their genotypes - 100%6 parentage
assignment achieved

Reference: Hamilton P.B, Tyler C.R. (2008). Molecular Ecology
Resources. Vol. 8, issue 2, 462-465
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HiStopathology.analysis Ofﬁa@ﬁ’a’e‘q'
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EBNEGS ofi fish were examined to identify intersex status
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','ﬁistopathology analysis were matched with
UltsHiom: parentage analysis

Normal male fish Mildly intersex male Severely intersex
fish fish



W -
BREEdINg EXL rlmen008)
VILEISEXAGIU TEPIO f

—

2
— - T

" —

2.5 3 3.5 4
Intersex index

Intersex fish are capable of reproducing, but it appears that more severely
intersex fish are compromised in their ability to do so.
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SNOESHHOYEN IEevels in nversare Dredictable on a seasenal basis

SHIIIE: SRIVEISRENAWASHTNIEIACONLATMINELES Withioestrogensand™

SOIIENOLHIESS oIIutants before STW: effluent remediation, and
GAC rra_J,rr ntled to reduced contamination in water

2 GAC ffek]e Jent was associated with Improved stickleback

cJrou el e sondition, and female reproductive status

— ,_/Em-“se ‘obably resulted from the removal of a mixture of

= Contaminants, not just endocrine disrupters
= Wh'le the reproductive ability of mildly intersex roach does not
'seem to be compromised, for more severely intersex fish there
IS @ negative relationship between degree of intersex and
proportion of fry sired
o This may place roach populations at risk as it is likely to lead
to reduced genetic diversity
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http://www.ceh.ac.uk/edcat

