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Figure S1. This set of 4 figures (continued on following pages) compares the western Atlantic bluefin tuna dataset (first column) with a single simulated dataset from one iteration of scenario 1 (second column). In the first column, shapes and colors correspond to the various gears and areas from which the sample were obtained. In the second column, shapes and colors correspond to different sampling clusters.  Note that the simulated data is intended to have the same characteristics as the real data (i.e. gaps in sampling across the range of sizes between years and clustered sampling) but is not intended to duplicate the actual sampling process.


Figure A1. Continued. This set of 4 figures (continued on following pages) compares the western Atlantic bluefin tuna dataset (first column) with a single simulated dataset from one iteration of scenario 1 (second column). In the first column, shapes and colors correspond to the various gears and areas from which the sample were obtained. In the second column, shapes and colors correspond to different sampling clusters.  Note that the simulated data is intended to have the same characteristics as the real data (i.e. gaps in sampling across the range of sizes between years and clustered sampling) but is not intended to duplicate the actual sampling process.

Figure A1. Continued. This set of 4 figures (continued on following pages) compares the western Atlantic bluefin tuna dataset (first column) with a single simulated dataset from one iteration of scenario 1 (second column). In the first column, shapes and colors correspond to the various gears and areas from which the sample were obtained. In the second column, shapes and colors correspond to different sampling clusters.  Note that the simulated data is intended to have the same characteristics as the real data (i.e. gaps in sampling across the range of sizes between years and clustered sampling) but is not intended to duplicate the actual sampling process.
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Figure A1. Continued. This set of 4 figures (continued on following pages) compares the western Atlantic bluefin tuna dataset (first column) with a single simulated dataset from one iteration of scenario 1 (second column). In the first column, shapes and colors correspond to the various gears and areas from which the sample were obtained. In the second column, shapes and colors correspond to different sampling clusters.  Note that the simulated data is intended to have the same characteristics as the real data (i.e. gaps in sampling across the range of sizes between years and clustered sampling) but is not intended to duplicate the actual sampling process. Acronyms: WATL=West Atlantic, FEC=Florida East Coast, GOM=Gulf of Mexico, GSL=Gulf of St Lawrence, MAB=Mid-Atlantic Bight, MATL=Mid-Atlantic, NATL=North Atlantic, NB=New Brunswick, NL= Newfoundland/Labrador, NS=Nova Scotia, SAR= Sargasso, SATL=South Atlantic, SF=Scotia Fundy, SMB= St. Margaret's Bay. Gears: UN=unknown, LL=longline, RR=rod and reel, HL=hand line, HP=harpoon, TL=tended line, TP=trap.
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Figure S2a. Distributions of percent change in RMSEage (one value per age and scenario) shown by scenario (1-8) and estimation method (CS, FIAL, HY). Within each panel is shown three groupings depicting the distribution of % changes in RMSEage by scenario and how these distributions change as we increase the number of simulation runs from 70 to 80, 80 to 90 and 90 to 100, respectively. RMSEage appears to stabilize with increased number of simulation runs. 

Figure S2b. Distributions of percent change in RMSEyear (one value per year) shown by scenario (1-8) and estimation method (CS, FIAL, HY). Within each panel is shown three groupings depicting the distribution of % changes in RMSEyear by scenario and how these distributions change as we increase the number of simulation runs from 70 to 80, 80 to 90 and 90 to 100, respectively. RMSEyear appears to stabilize with increased number of simulation runs. 

Figure S2c. Distributions of percent change in RMSEtot (one value per scenario) shown by and estimation method (CS, FIAL, HY). Each panel shows how that distribution changes as we increase the number of simulation runs from 70 to 80, 80 to 90 and 90 to 100, respectively. RMSEtot appears to stabilize with increased number of simulation runs. 



Figure S3a. Bias in the estimated proportions at age resulting from scenario 2 (mainly small fish). Results are shown by age group and estimation methods. 


Figure S3b. Bias in the estimated proportions at age resulting from scenario 3 (mainly large fish). Results are shown by age group and estimation methods. 


Figure S3c. Bias in the estimated proportions at age resulting from scenario 4 (large recruitment variability). Results are shown by age group and estimation methods. 


Figure S3d. Bias in the estimated proportions at age resulting from scenario 5 (small decrease in mean-size-at-age over time). Results are shown by age group and estimation methods. 


Figure S3e. Bias in the estimated proportions at age resulting from scenario 6 (large decrease in mean-size-at-age over time). Results are shown by age group and estimation methods. 


[bookmark: _GoBack]Figure S3f. Bias in the estimated proportions at age resulting from scenario 7 (large measurement error in recorded lengths). Results are shown by age group and estimation methods. 


Figure S3g. Bias in the estimated proportions at age resulting from scenario 8 (additional age data available). Results are shown by age group and estimation methods. 
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Figure S3h. Bias in the estimated proportions at age resulting from scenario 2 (mainly small fish). Results are shown by age group and estimation methods. 
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Figure S4a RMSE values by year and estimation method (colored lines) resulting from scenario 2 (mainly small fish) plotted against otolith sample sizes (n) available for that year (grey histogram).
[image: ]
Figure S4b RMSE values by year and estimation method (colored lines) resulting from scenario 3 (mainly large fish) plotted against otolith sample sizes (n) available for that year (grey histogram).
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Figure S4c RMSE values by year and estimation method (colored lines) resulting from scenario 4 (large recruitment variability) plotted against otolith sample sizes (n) available for that year (grey histogram).
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Figure S4d RMSE values by year and estimation method (colored lines) resulting from scenario 5 (small decrease in mean-size-at-age over time) plotted against otolith sample sizes (n) available for that year (grey histogram).
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Figure S4e RMSE values by year and estimation method (colored lines) resulting from scenario 6 (large decrease in mean-size-at-age over time) plotted against otolith sample sizes (n) available for that year (grey histogram).
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Figure S4f RMSE values by year and estimation method (colored lines) resulting from scenario 7 (large measurement error in recorded lengths) plotted against otolith sample sizes (n) available for that year (grey histogram).
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Figure S4g RMSE values by year and estimation method (colored lines) resulting from scenario 8 (additional age data available) plotted against otolith sample sizes (n) available for that year (grey histogram).
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Figure S5 Negative log likelihoods (NLL) of the different runs (i.e., different starting values) of the FIAL analysis applied to the western ABFT data. The red horizontal line indicates the lowest NLL achieved.
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Figure S6  estimates plotted against year for the top 5 runs of the FIAL analysis applied to the western ABFT data. Corresponding estimates from the cohort slicing analysis are show in the grey solid line.
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Figure S6 Continued  estimates plotted against year for the top 5 runs of the FIAL analysis applied to the western ABFT data. Corresponding estimates from the cohort slicing analysis are show in the grey solid line.
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Figure S7    estimates for the best run of the FIAL analysis applied to the western ABFT data. Column headings indicate the lower bounds of the length bins. Red and blue colors indicate high and low values for , respectively. The last column of the matrix shows the mean size-at-age estimates obtained by taking a weighted average of the probabilities and means of the size bins. For example, mean size at age 0 is calculated as: ). As expected, these values closely match the mean size-at-age () calculated from the Ailloud et al. 2017 growth equation for western ABFT: . 
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Figure S8 Estimates of probabilities of age given year for the top 5 runs of the FIAL analysis applied to the western ABFT data plotted against the cohort sliced estimates (solid grey line). Sample sizes of age data available each year are shown above each plot.
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Figure S8 Continued Estimates of probabilities of age given year for the top 5 runs of the FIAL analysis applied to the western ABFT data plotted against the cohort sliced estimates (solid grey line). Sample sizes of age data available each year are shown above each plot.
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Figure S8 Continued Estimates of probabilities of age given year for the top 5 runs of the FIAL analysis applied to the western ABFT data plotted against the cohort sliced estimates (solid grey line). Sample sizes of age data available each year are shown 
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image31.emf
AGE/SIZE 20 37 54 71 88 105 122 139 156 173 190 207 224 241 258 275 292 MEAN SIZE AT AGE

0 0.740 0.260 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33

1 0 0.303 0.697 0 0 0 0 0 0 0 0 0 0 0 0 0 0 57

2 0 0 0.830 0.165 0.005 0 0 0 0 0 0 0 0 0 0 0 0 65

3 0 0 0.001 0.857 0.020 0.092 0.030 0.000 0 0 0 0 0 0 0 0 0 84

4 0 0 0 0.014 0.891 0.057 0.027 0.010 0 0 0 0 0 0 0 0 0 99

5 0 0 0 0.003 0.043 0.739 0.159 0.051 0.005 0 0 0 0 0 0 0 0 117

6 0 0 0 0 0.018 0.083 0.683 0.121 0.083 0.010 0.002 0 0 0 0 0 0 134

7 0 0 0 0 0 0.015 0.042 0.726 0.126 0.037 0.036 0.016 0.002 0 0 0 0 153

8 0 0 0 0 0 0 0.014 0.049 0.552 0.201 0.107 0.057 0.016 0.005 0 0 0 175

9 0 0 0 0 0 0 0.007 0.013 0.017 0.677 0.170 0.060 0.037 0.018 0.001 0 0 189

10 0 0 0 0 0 0 0 0.001 0.010 0.088 0.553 0.217 0.091 0.039 0.002 0 0 206

11 0 0 0 0 0 0 0 0 0.001 0.061 0.100 0.607 0.177 0.047 0.007 0.001 0 217

12 0 0 0 0 0 0 0 0 0.003 0.009 0.087 0.197 0.597 0.087 0.018 0.001 0 228

13 0 0 0 0 0 0 0 0 0 0.004 0.007 0.085 0.395 0.463 0.043 0.002 0 240

14 0 0 0 0 0 0 0 0 0 0 0.003 0.017 0.108 0.491 0.375 0.007 0 254

15 0 0 0 0 0 0 0 0 0 0 0.004 0.012 0.122 0.103 0.459 0.300 0 265

16+ 0 0 0 0 0 0 0 0 0 0 0.004 0.057 0.160 0.310 0.259 0.143 0.066 260
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