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ABSTRACT

To understand the life history, estuarine recruitment dynamics, and migratory
environmental history of the grey mullet Mugil cephalus in the coastal waters of
Taiwan, I examined the relationship between Sr/Ca ratios and ambient salinity, and
analysed otolith microstructures and Sr/Ca ratios in juveniles sampled in estuaries and
in adults from various habitats.

A validation experiment indicated that the relationship between Sr/Ca ratios in
otoliths of juvenile mullet and ambient salinity was non-linearly related. Ca and Sr
contents in the rearing water increased linearly with salinities from 0-35%o. Sr/Ca
ratios in the rearing water was non-linearly related to salinity; ratios increased
approximately 2 fold from 7.9+0.4x10~ in 0% freshwater to 15.120.6x107 in 5%o
seawater and remained constant of 14.0+0.8x107 in salinities from 5-35%o. In contrast,
Ca content in the new increment of otoliths deposited during the 30 day rearing period
did not change with salinities ranging from 0 to 35%o, averaging 38.6+0.4%. Sr
content and Sr/Ca ratios in the otoliths increased approximately 2-fold from

0.140.01% (Sr) and 3.2+0.4x10™ (Sr/Ca) in 0%o freshwater to 0.2+0.03% (Sr) and



6.4+0.7x10 (Sr/Ca) in 5-35%o seawater, which was consistent with the change in
Sr/Ca ratios of the rearing water. In addition, St/Ca ratios in otoliths of fish reared in
5-35%0 seawater were negatively correlated with the otolith growth rate. These results
indicate that Sr/Ca ratios in the otoliths were interactively affected by salinity and fish
growth rate, which can be used to reconstruct environmental history of the mullet by

differentiating fish migration between freshwater and seawater.

Key words: Grey mullet, Mugil cephalus, Otolith, Strontium:Calcium ratio,
Recruitment dynamic, Migratory environmental history.
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Fig. 1. Comparison of mean otolith growth rates of juvenile grey mullets among 8

different salinities with 2 replicates.
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Fig. 2. The relationship between initial otolith radius (ORy) and growth rate (G) of
new increments of the otoliths of juvenile grey mullet reared in salinities of
0%o (), 5%o (), 10%0 (), 15%0 (©), 20%0 (), 25%0 (m), 30%0 (A) and
35%o (®). OR( and G were defined in the text.
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Fig. 3. Comparison of mean Ca contents (a), Sr contents (b) and Sr:Ca ratios (c)
among rearing water of salinities from 0-35%o. Similar characters indicate

homogenous groups; Vertical line, SD.
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Fig. 4. Comparison of mean Ca contents (a), Sr contents (b) and Sr:Ca ratios (¢) in
the otoliths of juvenile grey mullets reared in salinities from 0-35%eo.

Similar characters indicate homogenous groups; Vertical line, SD.
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Fig. 5. The relationship between growth rate and Sr:Ca ratios of the otoliths of
juvenile grey mullets reared in salinities of 0%o (), 5%o (O0), 10%0 (),
15%o0 (©), 20%0 (), 25%o (m), 30%o (A) and 35%o (®). The data of 0%o was

excluded in the calculation of regression of Sr:Ca ratios on salinity.
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Fig. 6. Mean Sr:Ca ratios in the core area (offshore La) and at edges (all others) of
otoliths of the grey mullets collected in the offshore, nearshore, estuary and
freshwater. The shadow area between Sr:Ca ratios 3-7x107 indicates that
mullets migrated in the brackish waters. La, larvae; Ju, juvenile, Ju*,

juvenile for salinity experiment; Ad, adult; Vertical line, SD.



