Supplementary Materials

Table S1. Estimated true measurements of dimensions (DW, DL, and CW), including the lower and upper 95% confidence
intervals (CIs), of each individual M. alfredi measured using drones. &, @, and U denote sexually mature males, sexually
mature female, and unsexed individual, respectively. * denotes a large individual that was confirmed to be female based
on observations from somersault feeding, but recorded here as unsexed because we were not able to observe mating scars
in dorsal view by the drone. C and M represent normal “chevron” and melanistic color patterns of the manta rays. WYG
= Wayag lagoon, HOL = Hol Gam bay, ARB = Arborek reefs, FAM = Fam islands, YFK = Yefnabi Kecil reef. N repeats = the
number of measurement repeats for each individual. Est. = Estimated true measurement, Lower = lower 95% CI, Upper =
upper 95% CI.

D Sex Color . N Disc Width (DW) Disc Length (DL) Cranial Width (CW)
rph repeats  Egt  Lower Upper FEst. Lower Upper Est. Lower Upper
1 U C WYG 6 2194 2177 2212 936 923 950 56.6 557 575
2 8) C HOL 9 226.8 2254 2283 994 98.3 100.5 57.1 56.3 57.8
3 8) M ARB 4 3279 3258 330.0 1553 153.7 1569 846  83.6 85.7
4 Q C ARB 4 341.6 3395 343.7 1633 161.7 1649 904 893 91.5
5 J M ARB 5 3002 2983 3021 1292 1277 1307 764 754 77.4
6 8) M ARB 5 350.1 348.2 3520 1569 1554 1584 927 917 93.6
7 Q C ARB 6 3541 3523 355.8 1644 163.0 165.7 947 938 95.6
8 8) M ARB 3 3347 3323 3371 156.6 154.7 1584 87.8  86.5 89.0
9 8) M ARB 5 340.6  338.8 3425 1548 1533 1563 924 914 934
10 & C ARB 5 289.2 2873 291.1 1299 1284 1314 762 752 77.2
1 c C ARB 6 301.0 2993 302.7 1390 137.7 1403 781 77.2 79.0
12 g C ARB 7 284.7  283.1 286.3 1231 1219 1243 732 72.4 74.0
13 U C ARB 5 3423 3404 3442 1625 1610 1639 924 914 934
14 U M ARB 2 303.0 300.0 306.0 139.7 1375 1420 770 755 78.5
15 U M ARB 4 344.0 3419 346.1 1593 157.7 1609 922 911 93.3
16 Q C ARB 9 355.2 353.7 356.6 170.6 169.5 1717 949 941 95.6
17 U M ARB 5 266.3 2644 2682 1206 119.2 122.1 684 674 69.4
18 U C ARB 4 292.3  290.1 2944 1324 130.7 1340 715 704 72.6
19 & C ARB 4 298.7  296.6 300.8 1323 130.7 1340 76.1 75.0 77.2
20 U M ARB 5 299.9  298.0 301.8 1320 1305 1334 771 76.2 78.1
21 U C ARB 5 329.8 3279 331.7 1434 1420 1449 83.1 82.1 84.0
2 d C ARB 4 2929  290.8 295.0 1305 1289 132.1 781 77.0 79.2
23 G C ARB 5 291.1  289.2 293.0 1288 1274 130.3 73.7 728 74.7
24 d C ARB 3 3002 2978 302.6 1343 1324 136.1 754 742 76.7
25 d C ARB 3 316.3 3139 3187 1403 1385 1422 766 753 77.8
26 Q C ARB 5 363.3 3615 3652 1718 1703 1732 934 924 94.3
27 U M ARB 5 348.8 347.0 350.7 163.6 162.1 165.0 89.1 88.1 90.0
28 U C ARB 7 208.4 206.9 210.0  90.2 88.9 914 516 508 52.4
29 G C ARB 7 283.8 2822 2854 1281 126.8 1293 746 737 754
30 Q C ARB 9 355.1 3537 356.5 1694 168.4 1705 944 937 95.1
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Color Disc Width (DW) Disc Length (DL) Cranial Width (CW)
ID Site N repeats

morph Est. Lower Upper Est. Lower Upper Est. Lower Upper
31 J& M ARB 5 2768 2749 2787 1255 1241 1270 728 718 73.8
32 U C ARB 7 3520 3504 3536 1659 1646 1671 923 914 93.1
3B d C ARB 7 2900 2884 2916 1266 1254 1278 762 754 77.1
3 Jd C ARB 5 2853 2834 2872 1289 1275 1304 732 722 74.2
35 U C ARB 5 3139 3120 3158 1412 1397 1426 830 820 83.9
36 @ C ARB 5 3629 3610 3647 1720 1705 1734 969 959 97.8
37 G C ARB 5 281.6 279.7 2835 1352 1337 1367 79.0 78.0 79.9
38 U M ARB 10 3075 3062 3088 1403 1393 1414 807  80.0 81.4
39 U M HOL 5 2543 2524 2562 1082 1067 109.6 617 60.7 62.6
40 J M ARB 5 2780 2761 2799 1263 1248 1277 721 711 73.1
41 U C ARB 4 2680 2659 2701 1250 1234 1266 718 70.8 72.9
2 9 C ARB 5 3235 3216 3254 1473 1459 1488 829 819 83.9
43 U C ARB 5 3185 3166 3204 1408 1393 1423 818 809 82.8
4 O C ARB 5 2881 2862 2899 1313 1298 1327 726 716 73.6
45 J C ARB 4 2840 2818 2861 1233 1217 1249 726 715 73.6
46 U C FAM 7 2668 2652 2684 1152 1140 1164 669  66.1 67.7
47 < C ARB 5 2834 281.6 2853 1298 1284 1313 754 744 76.3
48 U C ARB 3 2124 2099 2148 880  86.1 89.9 494 482 50.7
49 < M ARB 5 2829 2810 2848 1233 1219 1248 702 692 71.1
50 & M ARB 5 297.6 2957 2995 1371 1357 1386 750 741 76.0
51 U C FAM 10 3609 359.6 3622 1672 1662 1683 965 95.8 97.2
52 & M ARB 5 2831 2812 2850 1322 1307 1336 73.0 720 74.0
53 & C FAM 5 2903 2884 2921 1276 1261 1290 761 751 77.0
54 U M ARB 7 339.2 337.6 3408 1635 1623 1647 866 858 87.4
55 J C ARB 5 2748 2729 2767 1291 127.6 1306 712 702 72.1
56 O C ARB 6 2815 279.8 2832 1280 1267 1294 745 73.6 75.3
57 U C WYG 4 2181 2160 2203 1033 1017 1050 59.2 58.1 60.3
58 U M YFK 5 2432 2413 2451 1073 1058 1087 613  60.3 62.2
59 U M YFK 5 2068 2049 2086 942 927 95.6 542 532 55.1
60 U M YFK 10 2250 2236 2263 996 985 1006 541 534 54.8
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Color Disc Width (DW) Disc Length (DL) Cranial Width (CW)
ID Sex Site N repeats
morph Est. Lower Upper Est. Lower Upper Est. Lower Upper

61 U C YFK 10 2189 2176 2203 948 93.8 95.8 52.4 51.7 53.1
62 U C YFK 10 2277 2264 2290 1020 1009 103.0 579 57.2 58.6
63 U C YFK 9 230.2 2288 2316 100.7 99.6 101.8 589 58.2 59.6
64 U M YFK 10 2205 2192 2219 958 94.7 96.8 57.5 56.8 58.2
656 U C YFK 6 2695 2678 2712 117.7 1164 119.1 70.1 69.2 71.0
66 U C YFK 8 2251 2236 2266 964 95.2 97.6 59.0 58.2 59.8
67 U C FAM 2312 2296 2328 101.8 1006 103.1  59.8 58.9 60.6
68 U M YFK 4 2425 2404 2446 1073 1057  109.0 @ 61.1 60.0 62.2
69 U C FAM 10 2275 2262 2289 979 96.9 98.9 57.9 57.2 58.6
70 U C FAM 6 225.0 2233 2267  99.6 98.2 1009 59.7 589 60.6
71 U M FAM 3 2429 2405 2454 1094 1075 1112 61.0 59.8 62.3
72 U C YFK 5 2312 2293 2331 949 93.4 96.3 58.4 574 59.4
73 G C YFK 8 3049 3034 3064 1394 1382 1406 80.7 79.9 81.5
74 G C FAM 8 2937 2923 2952 1359 1347 1371  76.0 75.3 76.8
75 9 C FAM 9 371.8 3704 3732 1786 1775 179.7 1004  99.7 101.2
76 O C ARB 8 2981 2966 2995 1358 1347 1370 779 77.1 78.7
77 G C ARB 7 2932 2917 2948 1378 1365 139.0 78.6 77.7 79.4
78 GO C FAM 8 291.3 2898 2928 1316 1304 1328 759 75.2 76.7
79 G C FAM 8 286.1 2846 2876 1323 1312 1335 759 75.1 76.6
80 U M YFK 8 208.7 2072 2102 952 94.1 96.4 54.2 53.5 55.0
81 U M YFK 7 2434 2418 2449 1089 1077 1101 594 58.5 60.2
82 U M HOL 5 247.6 2457 2495 1051 103.6 1065  66.5 65.5 67.4
83 U C HOL 6 2532 2514 2549 1140 1126 1153  66.6 65.7 67.5
84 U C HOL 5 2489 2470 2508 1123 1109 1138 66.7 65.7 67.7
85 U C HOL 4 3191 3170 3212 1446 1430 1462 846 836 857
86 U* M ARB 3 375.6 3732 3780 1719 1701 1738 975 96.3 98.8




