DISENTANGLING ENVIRONMENTAL AND PHYSIOLOGICAL INFLUENCES ON
OTOLITH CHEMISTRY USING A FLATFISH MODEL
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of location & movement. This relies on incremental
growth incorporating elements from the surrounding
water to produce a temporally resolved chemical
record of ambient conditions. If fully validated, it
would be an extremely valuable tool. However, a
fundamental assumption of this use of otolith
chemistry is that the within-fish transport chemistry
of metals is largely unaffected by physiological
variations or that any such ‘vital effects” are smaller

e Salinity recorded weekly

e Temperature recorded daily

e Fish sampled every month (June 2009-10) i)
e Half the fish treated with slow-release GnRH (Jan i Ovary mass extrapolated from ovary area
2010) in case of reproductive dysfunction using Image J freeware (Kennedy et al 2008).
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Otolith chemistry

Sagittal otoliths sectioned for trace metal (Ca, Sr, Ba, Mg, Li, K, Cu, Zn, Mn) and 60

~ 0.4ml blood sampled from caudal analysis by laser ablation HR-ICPMS & secondary ion mass spectrometry (SIMS)
vein. Plasma stored at -20°C
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than environmental effects.
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Sectioned otolith showing OTC mark
(=expt start) and 20um spots made by
SIMS for 6180 analyses. Spot sizes for
trace metals were 8um on SIMS and
35um on LA-HR-ICPMS
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Wild plaice were tagged with electronic

(DSTs) that record temperature & pressure, which .
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Analysis no. (moving towards otolith edge) ish exhibited clear seasonal changes in physiology, in keeping with observations from wild fish. data analysis is in the early stages,
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ker b it is positively related to water Sr. But | Ca peaked at the start of th ning period, following vitellogenesis, while Sr peaked with GS| will provide an intra-annual timeline
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marker because it is positively related to water Sr. But in a peaked at the start of the spa g period, following vitellogenesis, e Sr peake within each otolith to precisely
the sea, e Blood Zn exhibited a clear negative relationship with GSI in females match otolith material with the
other variables. We are currently
e Blood Cu, Se (and possibly Mg) appeared correlated with condition & total protein concentrations, developing a method in R to match
peaking just before the spawning period, although generally remaining higher in the males. curves in an automated manner.
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- Through a combination of time-resolved in situ DST records and experimental observations we hope to quantify and partition environmental
e Gonad development be done to discriminate . . . . . . . . ‘ ) 4
I and physiological influences on otolith chemistry. At this stage, the experimental data generally just reassure us of ‘normal’ reproductive
e Growth rate L ) : , . o
| between them functioning in the experimental population, however many of the elements measured have not been described previously in fish blood.

Modelling the transport chemistry of trace metals from water to blood, and blood to otolith remains an exciting area for us to explore.

If we can ascertain how otolith elements record ambient conditions it would greatly enhance their potential to geolocate individual fish in
time and space. If some elements are shown to be primarily controlled by physiology it reduces their value as a marker of movement, but they

Here, we communicate results from an U _ , , , ,
could prove useful for estimating age-at-maturity & spawning frequency, both key parameters in stock assessment & fisheries management.
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