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Supplementary Information Text

Lipid correction model for 6!3C. Lipid correction of §'3C is essential in fish with widely varying
lipid content because the formation of lipids results in a negative 63C fractionation which can
affect the bulk signature when comparing between individual fish and species. To better
ascertain the carbon energy pathways of the fish, various correctional methods are used based
on either analytical or mathematical methods'2. Here, the latter is used and in the absence of
lipid content, C:Npui ratio is used as a proxy as suggested by Fry et al>.

8"3Clipia free = 8" Chutk + (48" Ciipia * (C: Niipia free = C: Npuir))/ C: N pusic (Equation S1)

Where the A8 3Ciipid (-6.5 %o) is the recommended constant for fish muscles with a C:Npyik
ranging 3.4 to 15.3 and C:Niipid (3.4) is the molar ratio of free lipids. From this, percent lipids can
be estimated using the molar C:N ratio®?.
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Fig. S1. Total mercury (HgT ng g dry weight [DW]) and mercury (Hg) accumulation rate (ng cm-
2 yrl) for two cores collected in Lake Michigan.
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Figure S2. (Top): Percent lipid content in lake trout calculated by the methods mentioned in
supplemental text and elsewhere®2. (Bottom): The measured §'3C in lake trout. Each data point
represents a composite of 5 lake trout, and the boxplots were used when 3-5 unique
composites were measured within a single year. Boxplots indicate the mean and quartiles of
the fish composites sampled in a site and year. Whiskers represent the 10th and 90th
percentiles. indicate the mean and quartiles of the fish composites sampled in a site and year.
Plot color indicates site with gray, red and blue representing Charlevoix, Saugatuck and
Sturgeon Bay respectively.
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Fig. S3. Sampling map of the Great Lakes Fish Monitoring and Surveillance Program (GLFMSP)
collection sites along with sediment coring sites and bathymetry.
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Figure S4. A temporal comparison of the sediments and fish represented in Figure 2. Here, the

1980

R2=0.65

m =-0.035 per year

slope of A®°Hg:529?Hg (traditionally = 2.4) is used to predict whether sediment Hg might
contribute to fish Hg. This slope is resultant of the fractionation in Hg isotopes due to

photochemical demethylation*’. When the slope is 2.4, the prediction can be made that the
source of Hg in fish is linked to sediments (typically as sedimentary flux of MeHg). Here, only in
the recent 2010s does this slope reflect 2.4 but we hypothesize this is not because sedimentary
fluxes of MeHg affect fish Hg isotope ratios but rather that remnant sedimentary Hg now most
closely resembles Hg bioaccumulated in fish from the environment. Panels A and B emphasize

that prior to 2010s lake sediments were poor predictors of fish Hg sources.
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Figure S5. The even-mass independent fractionation values for lake trout and 2 sediment cores.
Each data point represents a composite of 5 lake trout and the boxplots were used when 3-5
unique composites were measured within a single year. Box plots indicate the mean and
quartiles of the fish composites sampled in a site and year. Plot color indicates site with gray,
red, and blue representing Charlevoix, Saugatuck and Sturgeon Bay respectively.
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Table S1. Hg, C and N stable isotope ratios for the lake trout composites along with the d3C
lipid free, C:Npuk and length and weight measurements (next 3 pages) Site names LM-C, LM-St
and LM-Sa represent Charlevoix, Sturgeon Bay and Saugatuck, respectively. USGS ID is the

unique US Geological Survey identifier code.

Site USGS 1D Year  [HgT] %z a™Hg  A™Hz  aTHg a™mg &5C 5 Ciic e &N Molar C:N
ngg” %o %o %o %o %s %o %o %s
LM-C MSCT12A4 1978 4352 0.70 536 011 218 013 -2BE7 2446 1450 108
LM-5a MSCT274A 1979 3078 0.60 4.40 0.0s 347 011 -2841 2851 1403 a5
LM-Sa MSCT28AA 1979 4194 0.52 432 0.08 3.24 012  -28.29 -24.49 14.05 9.1
LM-53 MSCTILAA 1979 3859 061 417 0.08 327 006 -2870 2453 14.20 106
M-St MSCTI6AA 1979 3706 062 453 o.08 348 012 2811 2438 1435 89
LM-53 MSCT4444 1981 4231 066 471 0.11 367 -0.17 2 -28.34 1254 a5
LM-C MSCTA9AA 1933 2442 081 4388 011 381 013 -28E0 2463 1359 106
LM-St  MSC750AA-ave 1983 3903 0.61 454 008 3.48 0.0 2877 -24.68 1377 102
LM-Sa MSCTS284 1934 3233 0.78 465 008 357 0.07 -24.86 14.18 103
LM-C MSCT53A4 1985 266.1 0.24 487 011 3EL -0.13 -24.31 13.98 10.3
LM-C MSCTE4AA 1985 2473 0.73 478 007 3.65 012 2412 1422 117
LM-C MSCTEEAA 1835 3801 0.77 518 0407 399 -0.14 2359 1397 1.4
M-C MSCTS6AA 1985 2303 0.8s 5.01 0407 388 013 2315 1413 114
LM-C MSCTSTAA 1985 267.7 026 532 009 305 011 -24.13 1256 123
LM-Sa MSCTSBAA 1986 4626 051 506 0.08 395 0,07 2454 1381 107
LM-S2 MSCTS9AA 1986 5093 0.42 471 0.05 362 011 -24.36 1278 a5
LM-Sa  MSCTeDAA-ave 1986 5731 052 5.04 0.06 3.96 012 -28.41 14.09 106
LM-C MSCTE2ZAA 1937 4983 068 532 0.11 412 013 2381 12.96 29
LM-C MSCTEIAA 1937 3005 045 445 0.09 348 -0.10 2423 14.13 102
LM-C MSCTE4AA 1937 4073 068 523 0.10 406 -0.12 -23.97 1418 101
M-C MSCTE5AA 1987 3961 068 532 0.10 412 -0.16 2389 1431 102
LM-C MSCTEEAA 1987 2825 052 436 0.08 3.80 -0.15 -23.90 404 8.2
LM-Sa MSCTETAA 1988 5545 .68 z.08 0.10 392 -0.10 -24.08 13.94 56
LM-S2 MSCTESAA 1988 5363 0.45 4.78 0.08 378 011 -24.29 14.25 9.4
LM-C MSCTEIAA 1938 2438 041 478 o.08 177 -0.10 2362 14.16 113
LM-C MSCT70AA-ave 1988 2333 0.42 467 0.10 367 -0.08 -23.80 1429 105
M-C MSCTT1AA 1983 3050 042 485 0.12 363 -0.16 2391 1462 105
LM-C MSCT7244 1983 2736 041 4566 0.07 366 -0.07 2385 1435 115
M-C MSCT73AA 1933 2445 063 458 0.08 361 0.00 2381 1391 9.1
LM-5t MSCT744A 1383 3229 071 4.35 0.08 .86 -0.06 -24.47 14.16 10.2
LM-5t MSCT75AA 1983 3432 0.7 4.33 0.07 3.84 -0.10 -24.54 14.21 115
M-St MSCTTEAA 1938 3663 078 s11 0.10 398 016 2428 14.34 10.7
LM-5t MSCTT7AA 1983 3139 065 475 0.08 368 011 -28.24 14.40 92
LM-5t MSCT78AA 1933 3845 066 504 0.05 400 -0.13 2835 1426 117
LM-Sa MSCT794A 1950 3692 0.87 505 0.05 395 011 2453 14.10 96
LM-Sa  MSC780AA-ave 1950 3188 091 436 0.09 381 -0.14 28 2460 1403 108
LM-Sa MSCT8144 1980 2319 112 4.96 0.07 3.87 014  -29.26 -24.97 14.28 112
LM-53 MSC782A4 1980 310.2 0.86 4.54 0.08 3.54 016 -28.89 -24.84 14.60 105
LM-5a MSCT83AA 1950 3597 036 483 0.12 388 015 2851 2465 1396 54
LM-C MSCTS44A 1951 1942 114 521 011 310 015 -2EG4 -28.40 144 103
M-C MSCTS5AA 1931 1835 110 523 0.12 312 020  -2858 -28.47 14.10 103
LM-C MSCT86AA 1991 2169 103 525 0.10 416 017 -28.23 2427 1397 97
M-C MSCTS7AA 1991 2038 087 430 0.09 378 013 -2BF9 2466 14.30 100
LM-C MSCTEEAA 1981 1313 107 4.35 0.08 3.87 018 -2854 -24.68 14.56 10.7
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Table S1. continued

Site UsGs 1D Year g1l 5°Mg  AHg  AHg  AUHg  A0Hg  6°C 5%, 5N Molar CN
ngg’ %o %0 %o %o %o %o %o %
LM-St MECTESAA 1391 2879 109 514 0.08 4.03 -0.15 -28.2T7 -24.47 1422 a1
LhA-5¢ MSCT30AA-ave 1991 250.7 1.07 5.17 0.09 4.04 -0.15 -28.55 -24 66 14.34 25
LM-5t MSCTILAA 1591 287.2 109 457 0.07 3.8% -0.16 -28 69 -24 54 1463 105
LhA-5¢ MSCTI2AA 1991 2159 1.00 471 0.08 371 -0.09 -28.49 -24 51 14.07 5.8
LM-5t MSCTIZAA 1591 296.2 109 5.15 0.08 402 -0.13 -28.39 -24 52 14.14 2.4
LM-53 MESCTI4A2 1932 3216 113 5.21 0.09 408 -0.13 -28.70 -24 55 1425 105
LM-5a MSCTI5AA 1952 369.0 1.09 5.20 0.09 4.06 -0.08 -28 69 -24 61 14.33 10.2
LM-5a MSCTIEAA 1932 307.8 116 4.33 0.10 3.88 -0.06 -28.96 -25.00 1421 5.8
LM-5a MSCTITAA 1992 285.0 118 485 0.10 3.86 -0.17 -29.07 -25.14 14 46 9.6
LM-5a MSCTIBAA 1932 2453 1.06 5.15 0.04 3.97 -0.13 -28.54 -24 61 14.03 8.6
LM-C MSECTIAA 1993 258.9 1.08 5.07 0.12 4.00 -0.05 -29.14 -24 B3 1480 110
LM-C MSCEDDAA-ave 1933 287.8 1.08 5.08 0.08 397 -0.10 -28 66 -24 60 1481 10.1
LM-C MSCEDLAA 1993 233.9 1.22 5.25 0.10 413 -0.13 -2B.86 -24.63 14.56 108
LM-C MECEDZAA 1993 182.2 1.13 5.38 0.07 4,16 -0.11 -28.98 -24.70 1453 11.2
LM-C MSECED3AA 1993 238.1 1.15 5.23 0.10 411 -0.10 -28.71 -25.02 14,49 136
LrA-5t MECEDLAA 1993 335.7 0.98 5.31 0.0e 4.06 -0.10 -2B.66 -24.63 14.62 10.0
Lr-5t MSCEOSAA 1993 218.8 1.08 5.20 0.11 4.03 -0.06 -28.38 -24.43 14.72 8.5
LM-St MECEDBAA 1293 287.7 1.20 514 0.08 4.02 -0.08 -28.23 -24. 56 14.15 8.7
Lr-5t MSCEOTAA 1993 317.3 1.10 5.17 0.09 4.07 -0.15 -28.44 -24.51 14.52 9.6
LM-St MSCEOBAA 1293 2833 111 .28 0.08 417 -0.158 -28.58 -24. 60 1451 a3
LM-5a MECE10AA-ave 1396 315.5 137 5.41 0.10 426 -0.18 -28.85 -24 56 14.89 112
LM-3a MECE11AR 1336 3138 123 5.32 0.08 410 -0.17 -28.11 -24.30 14.33 8.2
LM-5a MSCE12AA 1956 298.5 1.17 5.09 o.08 3.96 -0.18 -28.94 -24 B7 1461 101
LM-3a MSCE13AA 1336 368.0 123 5.11 0.08 4.04 -0.07 -2872 -24 B0 1454 3.6
LM-5¢ MSCE14AA 1957 3245 119 5.05 0.11 397 -0.15 2774 -24.14 13.89 85
LM-5¢ MSCE15AA 1997 416.9 112 4.31 0.06 3.85 -0.08 2791 -24.30 14.81 85
LM-5¢ MSCE16AA 1957 315.2 108 485 0.08 3.90 -0.15 -2T AT -24.21 14.80 7.6
Lr-5¢ MSCE1TAA 1997 353.4 109 473 0.04 3.68 -0.13 -27 B5 -24.14 1448 83
LM-5¢ MSCE1BAA 1957 318.4 092 5.47 0.11 425 -0.12 -27 92 -24 35 14 46 g4
Lr-5¢ MSCE19AA 1938 631.7 112 5.05 0.09 3.95 -0.14 -27 B5 -24.32 1446 7.8
LM-5¢ MSCE20AA-ave 1958 456.2 114 5.04 0.10 3.96 -0.17 -2841 -24 65 1462 8.0
LrA-5¢ MECE21AA 1998 E73.4 1.08 4,34 0.11 3.85 -0.16 -28.31 -24.71 14.84 8.5
Lr-5t MSCE22AA 1958 450.0 1.09 4.91 0.07 3.79 -0.18 -27.97 -24. 45 14.30 8.3
LrA-5¢ MECE23AA 1998 E83.9 1.07 5.00 0.07 3.88 -0.19 -27.88 -24.3% 14.20 8.2
Lr-5t MSECE24AA 1999 438.8 1.17 4.83 0.09 3.73 -0.13 -28.23 -24.34 15.13 8.5
LM-33 MECE2EAA 2000 E08.3 1.26 5.10 0.08 4,00 -0.16 -27.B5 -24.15 14,48 8.2
LM-5a MSECEIGAA 2000 616.0 139 513 0.08 3.96 -0.10 -27 .26 -24.04 1451 7.5
LRA-5¢ MSCE2TAA 2001 653.7 1.20 435 0.07 381 -0.17 -2792 -24.10 14.80 8.2
LM-St MSCEIBAA 2001 645.1 124 501 0.08 3.90 012 -27 60 -23.97 1477 g8
LRA-5¢ MECEI0AA-ave 2001 383.0 148 485 0.08 3.80 -0.12 -28.92 -24.33 1469 125
LM-5a MSCE3I1AA 2002 6335 137 511 0.11 401 011 -28.38 -35.05 14.32 113
LM-53 MSCE3I2AA 2002 8123 1.27 5.11 0.10 4.00 -0.17 -28.91 -24.95 1468 8.7
LM-5t MSECE3IZAA 2003 376.5 146 5.15 0.10 4.08 -0.15 -20.01 -24 56 1431 121
LhA-5¢ MSCE3LAA 2003 4333 144 5.29 0.11 414 -0.13 -28 60 -24 31 1468 112
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Table S1. continued

site USGS ID Year  [HgT] &% a™Hg  A™Hg ATy a™mg s5C 5" Cigintee "N Molar C:N
ng g’ %0 %0 %o %o %o %0 %o %o
L5t MSCE35AA 2003 3455 141 501 0.02 352 013 -2867 2444 14.38 103
L5t MSCE36AA 2003 446.0 144 5.28 .10 412 018 2756 2378 14.36 5.1
LM-5t MSCEI7AA 2003 304.0 138 537 0.0 412 012 2933 2482 13.77 124
LM-53 MSCE3EAA 2004 296.0 1.44 5.30 0.05 4,08 021 2773 24.09 13,61 .6
LM-5a MSCEI9AA 2008 42132 138 5.07 0.08 3.54 013 2887 24.80 13.73 102
LM-Sa MSCEA1AA 2004 4413 141 5.23 0.08 4.06 012 .29.21 2498 14.19 103
LM-Sa MSCE42AA 2004 5225 139 5.07 0.08 392 013 2881 2470 14,67 103
LM-5t MSCEA3AA 2005 444.8 1.23 4.34 0.09 3.84 016 -28.13 2407 14.17 101
LM-5t MSCE44AA 2005 4114 134 5.00 0.08 3.83 013 2851 2420 13.74 113
LM-53 MSCEA5AA 2006 2088 129 481 0.05 3.74 014 3750 2381 12,00 a5
LM-5a MSCE46AA 2006 3425 139 5.08 0.06 3.0 018 2778 24.00 13.67 31
LM-Sa MSCEATAA 2006 4327 1.55 5.09 011 405 014 2854 2456 14.11 58
LM-5a MSCE4BAA 2006 397.4 148 5.08 012 4.06 011 2755 2380 13.18 a0
LM-53 MSCE49AA 2006 3341 1.46 5.08 0.08 333 014 2BAT 24.08 13.55 103
LM-5t  MSCS850AA-ave 2007 33956 137 451 0.07 382 018 2795 2344 14.34 32
LM-5t MSCE51AA 2007 4585 135 4.86 011 .80 012 2724 2353 14,85 &8
LM-5t MSCES52AA 2007 4869 1.06 461 0.10 361 009 2697 2306 14.19 as
Lh-5t MSCE53AA 2007 4726 121 4.98 0.10 .52 015 2825 2265 14.12 85
LM-5t MSCES4AA 2007 3428 138 454 0.10 3.54 013 -26.48 2281 15.04 87
LM-5a MSCE55A4 2008 382.0 1.47 533 0.0 a.07 013 2733 2388 13.60 g1
LM-5a MSCESGAA 2008 3243 1.49 510 0.0 393 018 2767 24.06 13.32 85
LM-5a MSCE5TAA 2008 358.8 1.58 533 0.08 411 017 -28.14 2411 13.02 100
LM-5a MSCESEAS 2008 450.9 1.41 5.18 0.10 4.02 018 -27.90 2397 12,92 36
LM-53 MSCE59AA 2008 2766 1.47 5.07 0.08 3.95 015 2759 2381 13.15 5.1
LM-5t  MSC860AA-ave 2008  385.3 144 4.88 0.08 382 015 2784 2341 15.10 113
LM-5t MSCEE1AA 2009 324.4 139 475 0.0 366 010 -27.16 2345 14,60 g9
LM-5t MSCE62ZAA 2009 342.0 122 437 0.08 3136 006 2658 2294 14,57 26
LM-5t MSCEE3AA 2009 465.9 133 478 0.10 3.74 013 2735 2346 14.42 55
L5t MSCEG2AA 2009 3307 1.40 470 0.08 3.66 01a W7 23.44 13.98 53
LM-Sa MSCEE5AA 2010 3120 139 4.84 0.02 377 014 -27.86 24.10 13.07 5.0
LM-Sa MSCEGEAA 2010 3378 144 488 0.10 3.80 017 2779 2415 13.10 g5
LM-Sa MSCEETAA 2010 2488 1.44 430 .13 378 011 -26.80 2386 13.11 5.3
LM-5a MSCEGEAA 2010 4367 1.45 489 0.07 3.80 016 2887 2430 13.44 1238
LM-53 MSCEE9AA 2010 510.4 1.53 482 0.09 3.76 010 28325 2454 14,36 g8
LM-St  MSCB70AA-ave 2011 2737 1.40 4.80 0.10 371 013 2721 2366 13.90 8.4
LM-5t MSCET1AA 2011 2585 127 450 0.07 353 008 -27.26 2339 13.62 5.8
LM-5t MSCET2ZAA 2011 2117 136 467 .07 363 o008 2632 2317 14.33 7.4
LM-5t MSCE73AA 2011 2266 1.27 458 0.08 3.53 020 2703 2367 13.38 7.9
LM-5t MSCET4AA 2011 2583 132 474 0.03 .63 016 2766 2377 13.99 54
LM-Sa MSCE75AA 2012 359.8 1.40 435 0.02 3.87 014 2768 2394 12.75 3.0
LM-5a MSCETGAA 2012 4078 1.30 476 0.06 173 010  -2695 2373 13.32 75
LM-Sa MSCE7TAA 2012 2927 151 510 0.10 395 008 2775 2423 12,64 g3
LM-5a MSCETEAA 2012 3949 1.30 453 0.06 3.47 018 2726 2381 12.56 81
LM53  MsCS79AMave 2012 316.0 133 4.78 0.04 3.70 011 ITET 24.05 12.75 5.6
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Table S2. The Hg stable isotopes and HgT concentrations for 2 dated sediment cores collected

in Lake Michigan.UW ID is the unique University fo Wisconsin Madison identifier code.

Top Base Mid Date UwW ID [HeT] Sedimentation rate Hg accumulation rate GmHg ﬂ'”Hs ﬂmHg !\mﬂg hmHg

an  cm year ngg' gam®yr! ngem* yr %o %o %o W He

000 025 2010 UWDREQOO1 1150 0.042 33 076 020 007 016 -008

025 050 2009  UW-DRE00Z 1120 0,043 55 084 020 008 014 012

050 075 2008  UW-DRE-003 100.7 0.045 45 072 020 007 016 013

075 100 2008  UWDREOO4 355 0.045 a7 070 021 005 016 014

100 125 2005 UW-DRE-DOS 994 0.048 a8 068 022 009 014 015

125 150 2004  UW-DRE-0OS 2.1 0.045 as 085 022 006 012 041

150 4175 2003 UW-DRE-0O7 916 0.056 51 071 021 008 011 015

175 200 2001  UW-DRE-00S 883 0.062 55 075 017 003 014 009

200 225 2000 UWDREQOS 927 0.062 5.8 076 013 005 014 017

North Lske Michigan, 2.25 250 1999  UW-DRE-010 103.4 0.062 6.4 076 02 007 016 005
ManitouPass, 2010 555 275 1997  UW-DREOLL 1062 0.062 6.6 073 013 007 013 016
275 A00 1996  UW-DRE-012 1141 0.062 71 082 021 007 015 -008

300 325 1995  UW-DREOI3 1105 0.070 7.7 075 024 006 019 009

25 350 1993 UW-DRE-DIE 1085 0.075 8.2 078 020 002 016 048

350 375 1992  UW-DRE-015 1175 0.075 8.8 080 020 0048 010 -014

375 400 1991  UW-DRE-DI6 1181 04075 8.9 082 021 005 013 012

425 450 1989  UW-DREOL7 1115 0.075 8.4 077 024 006 013 011

475 500 1986  UW-DRE-D1S 117.4 0.081 55 077 021 006 007 005

575 600 1982  UW-DRE-019 1152 0.081 33 075 023 007 014 009

675 700 1977  UW-DRE-020 1313 0.084 11.0 073 022 004 013 003

025 050 20051 UW-DRE-37 643 0302 156 058 006 004 001 -005

125 150 20079 UW-DRE38  70.2 0.239 16.3 081 006 003 007 007

225 250 20061 UWDRE33 716 0242 17.3 053 006 004 008 008

325 350 20043  UWDRE4D 72 0.258 186 081 006 002 006 004

425 450 20025 UW-DRE-41 726 0.259 188 052 003 008 007 -003

525 550 20007  UW-DRE-S2 804 0221 17.8 057 013 007 010 007

625 650 19987 UW-DRE43 735 0221 16.2 061 013 006 010 006

South Lake Michigan, _ _ X _ =

vaat 2008 75 700 19576  UWDRE44 G7.2 0.188 126 082 009 003 002 008
750 800 19956  UW-DRE-85 753 0.138 143 061 008 005 005 -003

850 5.00 19333  UW-DRES6  80.2 0211 16.3 057 010 004 006 -0.09

1000 1050 1990  UWDRE47 784 0.205 16.0 061 0039 003 008 000

1100 1150 13871  UWDRE48  79.0 0.157 155 070 007 005 006 005

1200 1250 13843  UW-DRE-49 G86.5 0.157 17.0 078 008 005 005 -004

1300 1350 13813  UW-DRESD 746 0212 153 082 006 002 003 002

1400 1450 19783  UWODRESL 794 0212 16.8 074 007 005 002 001




93 Table S3. The HgT stable isotope ratio triplicates quality assurance and quality control data.
94  Relative standard deviation and standard deviation are marked as RSD and sd respectively.

USGSID |Year |[HgT]ng/z DW |RSD|6Hg202| sd |AHz199| sd |AHg200| si |AHg201| sd |AHg204 |
MSC710AA (1977 4909 8%| o83 |oo1| 531 |ooe| o011 |ooo| 411 |oo0a| -015 |001
MSCE20AA (1998 4562 1%| 1.14 |oo08| 504 |008| 010 |001| 396 |005| -017 |003
MSCE30AA |2001 3800 9%| 148 |009| 495 |003| 010 |001| 387 |0oDO| -020 |00O
MSCT204A (1978 7646 2%| 056 |003| 519 |0.02| 004 |0.02| 401 |001| -006 |0O3
MSCT60AA (1986 5731 2%| 054 |001| 504 |001| 006 |002| 396 |002| -012 004
MSC7704A | 1989 2332 7%| 0.42 |006| 467 |004| o010 |001| 367 |005| -008 |002
MSC7B0AA | 1990 3105 8%| 095 |010| 487 |001| 009 |001| 382 |002| -014 |002
MSC79044 |1991 2507 5%| 1.07 |oog| 517 |oo3| o009 |003| 404 |0D4| -015 |003
MSCEO0AA 1993 2878 4%| 1.08 |005| 508 |0.03| 008 (002 397 |001| -0.0 |001
MSCE10AA | 1996 3155 4%| 127 |007| 541 |002| o010 |002| 426 |0D4| -01B |001
MSCETOAA 2011 2737 5%| 140 |005| 480 |0o4a| o010 |o001| 371 |oD1| -013 |003
MSC73044 (1979 9197 4%| 079 |004| 517 |003| 007 |001| 402 |0D1| -014 |004
MSC74044 | 1980 175.3 7%| 048 |002| 415 |002| 009 (002 325 |0D1| -007 |002

=

IAEAR DT 100% 3%| 056 |003| 108 |002| 0O3 |002| OB |002| -003 (DOD2

95
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97  Table S4. Triplicate quality assurance data for the carbon and nitrogen isotope analyses.

613C | sd |315N| sd
MSC820AA| -28.4( 0.1 | 14.6 | 0.1
MSC850AA| -27.3( 0.1 | 14.3] 0.1
MSC879AA| -27.7 | 0.0 | 12.8 | 0.2
MSC870AA| -27.2 | 0.2 | 13.9] 0.2
MSCB830AA| -28.9 ( 0.2 | 14.7 | 0.2
MSC860AA| -27.8 | 0.1 | 15.1| 0.3
98 MSC841AA| -29.2 ( 0.0 | 14.2 | 0.4

99




100  Table S5. Secchi depths for Lake Michigan. Raw data including locations may be found on the
101  U.S. EPA GLNPO, Great Lakes Environmental Database (cdx.epa.gov).

102

Season Year 2-yrav sd Max Min| Season Year 2-yrav sd Max Min
Spring 1983 9.6 21 11.6 7.5| Spring 2000 7.7 17 94 6.0
Summer 1983.5 9.8 1.8 11.7 8.0 |Summer 2000.5 82 11 93 7.1
Spring = 1984 9.8 2.6 12.4 7.2 | Spring 2001 83 21 103 6.2
Summer 19845 9.9 3.1 13.1 6.8 |Summer 2001.5 89 11 99 738
Spring = 1985 104 1.9 12.4 85 |Summer 2002.5 9.4 13 10.7 81
Summer 1985.5 10.3 3.0 13.3 7.4 | Spring 2003 10.2 1.0 11.2 9.2
Spring 1986 9.9 22 121 7.7 |Summer 2003.5 10.6 2.6 13.1 8.0
Summer 1986.5 9.5 3.8 13.3 58| Spring 2004 115 2.5 13.9 9.0
Spring 1987 9.1 26 11.8 6.5 |Summer 2004.5 11.9 1.8 13.7 10.1
Summer 1987.5 9.4 1.3 10.7 80| Spring 2005 12.5 2.2 14.7 104
Spring = 1988 8.8 1.3 10.1 7.5|Summer 2005.5 129 2.0 15.0 10.9
Summer 19885 85 15 9.9 7.0 Spring 2006 13.4 1.6 15.0 11.9
Spring = 1989 83 1.4 9.8 6.9 |Summer 2006.5 13.1 2.2 15.3 10.9
Summer 1989.5 8.8 2.0 10.8 6.9 | Spring 2007 13.2 4.5 17.7 8.7
Spring = 1990 85 2.3 10.7 6.2 |Summer 2007.5 13.7 2.0 15.7 11.7
Summer 1990.5 84 2.3 10.6 6.1 | Spring 2008 139 1.6 15.5 12.2
Spring 1991 7.5 19 9.4 5.6 |Summer 2008.5 13.6 4.3 179 9.3
Summer 19915 7.8 1.1 89 6.6| Spring 2009 13.6 1.7 15.3 11.9
Spring = 1992 7.3 25 9.9 48 |Summer 2009.5 13.5 2.1 15.6 114
Summer 19925 7.2 14 85 58| Spring 2010 13.3 3.9 17.2 95
Spring = 1993 6.9 24 94 45 |Summer 2010.5 13.4 2.6 16.0 10.8
Summer 19935 7.1 1.0 81 6.2| Spring 2011 13.2 2.8 16.0 10.4
Spring 1994 7.1 1.2 83 6.0 |Summer 2011.5 13.7 2.7 16.3 11.0
Summer 19945 7.6 1.6 9.2 6.0 Spring 2012 140 3.7 17.7 10.3
Spring = 1995 7.8 1.1 89 6.7 |Summer 2012.5 14.7 2.5 17.1 12.2
Summer 1995.5 85 1.5 10.0 7.1 | Spring 2013 144 1.4 15.9 13.0
Spring = 1996 8.4 8.4 8.4 (Summer 2013.5 154 2.2 17.6 13.2
Summer 1996.5 84 1.9 10.3 6.5| Spring 2014 15.5 2.0 17.5 135
Spring = 1997 8.2 23 10.4 5.9 |Summer 2014.5 159 2.2 181 13.7
Summer 1997.5 83 14 9.7 69| Spring 2015 15.7 2.9 18.6 12.9
Spring = 1998 7.9 3.0 10.9 4.9 |Summer 20155 16.6 1.8 18.4 14.8
Summer 19985 7.8 2.2 10.0 55| Spring 2016 163 5.1 21.4 113
Spring =~ 1999 7.6 19 9.5 5.6 |Summer 2016.5 17.0 3.2 20.3 13.8
103 Summer 1999.5 7.9 1.0 89 7.0| Spring 2017 16.8 4.7 215 12.1
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