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The fish were kept on sediment containing 150 ng TBT.g"1 dry weight, in 25 1 polyethylene
buckets, covered with aerated sea water (35 %o) at a constant temperature of 13 C ( +/- 1 C) and
maintained in a 12 hour light/dark regime. Water samples were taken on day 3 after "spiking" and the
removed water replaced from a storage tank kept at 13 C. Sediment samples were taken on day 0 and day
4- after spiking. Water and Sediment samples were subsequently taken every other week. Results of a
preliminary experiment showed that during the 6 week experimental period, degradation of TBT was
minimal. Fish were fed once a day with frozen tubificid worms and sampled once a week for Sodium
flux measurements.

We measured TBT concentrations in Upper Itchen Estuary (Southampton) sediments ranging
from 70 to 170 ng.g'1 dry weight. Therefore, TBTC1 in glacial acetic acid was adsorbed onto a dried
sediment aliquot and then mixed into the sediment slurry (silver sand mixed with mud) in the bucket in
order to mimic environmental concentrations (150 ng.g"1 dry weight; 0.4 % organic content). A sediment
sample was taken for subsequent TBT analysis (to).

Sediments were analyzed at the Centre for Environment Fisheries and Aquacultural Science
(CEFAS), Burnham on Crouch, by Gas Chromatography with Flame Photometric Detection (GC-FDP),
following the procedure by [4].

Fish were blotted dry, weighed and loaded (activity of medium 653.2 Bq - 15.9 kBq) for approx.
30 minutes. The animals were then removed from the medium, rinsed and counted in a PANAX well y-
scintillation counter [1].

Fish were injected intra muscularly with 2 ul of 22NaCl solution (activity: 75 kBq). Fish were
counted approximately every hour. The Na efflux rates were calculated as the half-time of Na exchange

General experimental setup as above. Fish were sampled at 0, 3, 5 & 9 days. Gill tissue was
stained with Champy-Maillet's fixative [2,3].

During repeated rapid transfer experiments (freshwater - seawater) the control group showed the
expected adaptation reaction (linear regression r = 0.92). TBT-group's response was increasingly erratic
and did not show the control group's trend (r = 0.52). Net sodium influx in relation to the initial influx
rates (to) differed significantly between the two groups (RM-ANOVA p < 0.01; fig. la, b).

During repeated rapid transfer experiments (freshwater - seawater), the active sodium efflux rates
in the control group remained fairly constant (fig. c, d). The experimental group's active sodium efflux
rates differed significantly from those of the control group (RM-ANOVA p < 0.05), showing a decrease
of 30 % of the initial flux rate (to).

Rapid transfer to seawater (35 %o) and subsequent adaptation for 10 days showed an 87 %
reduction of lamellar chloride cells for the control group. The TBT-exposed group differed significantly
from the control group (RM-ANOVA p < 0.0001). Three days after transfer to seawater the experimental
group showed a reduction of 37 % and thereafter remaining constant. No significant difference between
the two groups was found for interlamellar Chloride cells (RM-ANOVA p > 0.05).

The average size of lamellar chloride cells of the control group was reduced 5 days after transfer
to seawater by about 33 %. The cell size of the experimental group differed significantly from the control
group (RM-ANOVA p < 0.01). No significant change in size between the groups was found for
interlamellar Chloride cells (RM-ANOVA p > 0.05).
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FIG. 1. Repeated rapid transfer freskwater/seawater over a period of 6 weeks, a) Branchial sodium
influx (fiMol mm'2 h'1). b) Change in branchial sodium influx over time in per cent initial flux rates.
Branchial sodium influx. Repeated rapid transfer freshwater/seawater over a period of 28 days, c)
Active branchial sodium efflux (juMol g~ K ). d) Change in active branchial sodium efflux over time in
per cent initial flux rates.
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