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Figure S1. A transverse section of an otolith from a 9-year-old A. japonicus individual. (A) 

Otolith core, representing the point of birth, (B) An otolith increment width, the distance 

between each opaque increment, (C) The proximal edge of the otolith, representative of the last 

growth before capture. The month and year of the fishes capture relative to the known timing 

of increment formation was used to define the first known opaque zone. This fish was captured 

in June of 2011, and hence its last opaque increment was assigned to (2010). Each prior 

increment was back dated, providing a calendar year for every increment  width, as well as the 

birth year (2001).  
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Figure S2. Marginal Increment Analysis (MIA); the ratio between the widths of the most recent 

increment (otolith edge) and the last complete increment for each month. A small ratio suggests 

the proximal increment has commenced recently, while a large ratio suggests the increment 

formed longer ago. The results were consistent with previous validation studies for A. japonicus 

that suggested increments had fully formed by November (Silberschneider et al. 2009, Izzo et 

al. 2016). Therefore, we use November as a conservative estimate of when increments start to 

form. Each box shows the interquartile range (25 – 75%) of the data with the median value 

shown as a horizontal line. The vertical lines extend 1.5x the interquartile range with points 

outside this distance shown as outliers.  
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Figure S3. Positive linear relationship between otolith radius (mm) and body length (TL, cm) 

(r = 0.91). This model (orange line) indicates that, on average, a 1 µm increase in otolith width 

is equal to a 0.23 mm increase in total fish length.  
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Figure S4. Correlation plot of environmental variables. Blue represents positive correlation, 

red represents negative correlation. Larger circles represent higher correlation between 

variables. The only colinear factors from outside the same variable class were IOD and 

max_temp (R2>0.5), and was hence excluded from additive analysis.  
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Figure S5. Histogram showing the results of the randomization test on the likelihood the 

observed environmental effect is not selected by chance alone; with the ΔAIC of the best-

supported model of the sliding window analysis (M5c, red line) compared with the AIC 

distributions of 837 randomizations of the environmental data (grey histograms). The blue line 

shows the best intrinsic only model (M3b). 
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Figure S6. Effect plot for Year factor from the best performing extrinsic model, (M5c; Table 

3). Relative growth deviation that remains once the trend of temperature has been accounted 

for, highlighting the remaining ‘unexplained’ interannual growth variability. 

 
 
 
 


