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Supplementary Figure 1. Seasonal Management Areas and Restricted Areas aimed at reducing vessel strikes (A) and entanglement (B) in fixed gear fisheries in the Gulf of Maine off the Northeast U.S. These areas are in effect for 2-5 months at different times of the year and were established based on historical, seasonal distributions of North Atlantic right whales. The inset in (B) shows the location of SMAs, Restricted Areas, and the study area off the Northeast U.S.
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Supplementary Figure 2. Yearly overlap between great shearwaters and humpback whales within Stellwagen Bank National Marine Sanctuary. A) 2013, B) 2014, C) 2015, D) 2016, E) 2017, F) 2018. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings within SBNMS falling within the shearwater UD.
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Supplementary Figure 3. Yearly overlap between great shearwaters and humpback whales at the Gulf of Maine scale. A) 2013, B) 2014, C) 2015, D) 2016, E) 2017, F) 2018.  Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales recorded during GOM-wide humpback whale surveys. Shaded gray areas represent survey effort. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings within SBNMS falling within the shearwater UD.
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Supplementary Figure 4. Yearly overlap between great shearwaters and humpback whales at the Gulf of Maine scale using satellite telemetry data. A) 2013, B) 2015, C) 2018.  Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Shaded red areas are humpback utilization distributions from 50% kernel density isopleths. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of the humpback UD overlapping with the shearwater UD.
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Supplementary Figure 5. Yearly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale. A) 2013, B) 2014, C) 2015, D) 2016, E) 2017, F) 2018.  Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are right whale sightings (1 for each individual recorded in each sighting). Shaded gray areas represent survey effort. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings within SBNMS falling within the shearwater UD.
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Supplementary Figure 6. Monthly overlap between great shearwaters and humpback whales in SBNMS in 2013. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 
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Supplementary Figure 7. Monthly overlap between great shearwaters and humpback whales in SBNMS in 2014. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 
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Supplementary Figure 8. Monthly overlap between great shearwaters and humpback whales in SBNMS in 2016.  A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.






[image: ]Supplementary Figure 9. Monthly overlap between great shearwaters and humpback whales in SBNMS in 2017. A) August, B) September, C) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.
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Supplementary Figure 10. Monthly overlap between great shearwaters and humpback whales in SBNMS in 2018. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.
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[bookmark: _Hlk89064107]Supplementary Figure 11. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale in 2013. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales recorded on the Center for Coastal Studies annual GOM humpback survey. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 




[image: ]Supplementary Figure 12. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale in 2014. A) July, B) August, C) September. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales recorded on the Center for Coastal Studies annual GOM humpback survey. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 
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Supplementary Figure 13. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale in 2016. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales recorded on the Center for Coastal Studies annual GOM humpback survey. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 
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Supplementary Figure 14. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale in 2017. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales recorded on the Center for Coastal Studies annual GOM humpback survey. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 
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Supplementary Figure 15. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale in 2018. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales recorded on the Center for Coastal Studies annual GOM humpback survey. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 





[image: ]Supplementary Figure 16. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale using satellite telemetry data in 2013. A) July, B) August, C) September, D) October.  Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Shaded red areas are humpback utilization distributions from 50% kernel density isopleths. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of the humpback UD overlapping with the shearwater UD.
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Supplementary Figure 17. Monthly overlap between great shearwaters and humpback whales at the Gulf of Maine scale using satellite telemetry data in 2015. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Shaded red areas are humpback utilization distributions from 50% kernel density isopleths. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of the humpback UD overlapping with the shearwater UD.





[image: ]Supplementary Figure 18. Monthly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale in 2013.  A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are North Atlantic right whale sightings (1 for each individual recorded in each sighting. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. 
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Supplementary Figure 19. Monthly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale in 2014. A) July, B) August, C) September, D) October.  Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are North Atlantic right whale sightings (1 for each individual recorded in each sighting. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.
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Supplementary Figure 20. Monthly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale in 2015. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are North Atlantic right whale sightings (1 for each individual recorded in each sighting. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.
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Supplementary Figure 21. Monthly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale in 2016. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are North Atlantic right whale sightings (1 for each individual recorded in each sighting. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.
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Supplementary Figure 22. Monthly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale in 2017. A) August, B) September, C) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are North Atlantic right whale sightings (1 for each individual recorded in each sighting. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.


[image: ]
Supplementary Figure 23. Monthly overlap between great shearwaters and North Atlantic right whales at the Gulf of Maine scale in 2018. A) July, B) August, C) September, D) October. Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are North Atlantic right whale sightings (1 for each individual recorded in each sighting. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD.





[image: ]
Supplementary Figure 24. Weekly overlap between great shearwaters and humpback whales in SBNMS in 2013 (A-O). Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. Only weeks with both shearwater and whale data are shown.
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Supplementary Figure 25. Weekly overlap between great shearwaters and humpback whales in SBNMS in 2014 (A-O). Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. Only weeks with both shearwater and whale data are shown.
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Supplementary Figure 26. Weekly overlap between great shearwaters and humpback whales in SBNMS in 2015 (A-Q). Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. Only weeks with both shearwater and whale data are shown.
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Supplementary Figure 27. Weekly overlap between great shearwaters and humpback whales in SBNMS in 2016 (A-O). Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. Only weeks with both shearwater and whale data are shown.
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Supplementary Figure 28. Weekly overlap between great shearwaters and humpback whales in SBNMS in 2017 (A-M). Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. Only weeks with both shearwater and whale data are shown.
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Supplementary Figure 29. Weekly overlap between great shearwaters and humpback whales in SBNMS in 2018 (A-N). Shaded blue areas are shearwater utilization distributions (GOM-wide) from 50% kernel density isopleths. Black dots are daily, unique sightings of individually identified humpback whales in the sanctuary. SBNMS boundaries are in black. Gray lines represent 50m and 100m depth contours. Percentages represent the percentage of humpback sightings falling within the shearwater UD. Only weeks with both shearwater and whale data are shown.
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Supplementary Figure 30. Summary of weekly overlap (July – October) across the study period between great shearwaters and humpback whales in SBNMS. Weeks with no bar are weeks with no overlap unless otherwise noted. There were no sightings of humpbacks in SBNMS during week 37 in 2013. No birds were tagged during weeks 27-30 (July) in 2017.













Supplementary Table 1. Tagging and sightings data summaries used in weekly calculations for 2013. Data are from July – October. Humpback whale sightings are daily, unique sightings of individually identified whales in SBNMS. North Atlantic right whale sightings recorded the number of individuals at a single location. These locations were multiplied by the number of individuals to produce the sightings numbers seen here and to make the whale sightings datasets as similar as possible. 
	2013
	Birds tagged
	Locations used to build shearwater UD
	Area of shearwater UD (km2)
	Humpback sightings (SBNMS)
	Right whale sightings

	Week 27
	10
	284
	1202
	6
	5

	Week 28
	10
	1488
	3461
	10
	5

	Week 29
	10
	1419
	22985
	9
	3

	Week 30
	10
	974
	26620
	14
	5

	Week 31
	8
	208
	23970
	17
	5

	Week 32
	5
	538
	17411
	32
	14

	Week 33
	4
	701
	18007
	34
	2

	Week 34
	4
	694
	28830
	39
	12

	Week 35
	4
	584
	28315
	52
	23

	Week 36
	4
	685
	28961
	1
	5

	Week 37
	4
	566
	29161
	0
	48

	Week 38
	4
	501
	34566
	5
	4

	Week 39
	3
	283
	47831
	6
	8

	Week 40
	3
	270
	18290
	15
	9

	Week 41
	3
	229
	19117
	37
	1

	Week 42
	2
	178
	22534
	34
	1










Supplementary Table 2. Tagging and sightings data summaries used in weekly calculations for 2014. Data are from July – October. Humpback whale sightings are daily, unique sightings of individually identified whales in SBNMS. North Atlantic right whale sightings recorded the number of individuals at a single location. These locations were multiplied by the number of individuals to produce the sightings numbers seen here and to make the whale sightings datasets as similar as possible. 
	2014
	Birds tagged
	Locations used to build shearwater UD
	Area of shearwater UD (km2)
	Humpback sightings (SBNMS)
	Right whale sightings

	Week 29
	11
	1323
	6016
	133
	15

	Week 30
	11
	855
	17672
	93
	8

	Week 31
	11
	767
	32470
	81
	131

	Week 32
	11
	1277
	41737
	66
	114

	Week 33
	11
	1340
	33888
	42
	108

	Week 34
	11
	1236
	48586
	77
	43

	Week 35
	8
	856
	39519
	110
	14

	Week 36
	6
	750
	35615
	93
	2

	Week 37
	6
	884
	42691
	110
	11

	Week 38
	6
	737
	15309
	101
	8

	Week 39
	5
	469
	21719
	38
	1

	Week 40
	5
	444
	36965
	65
	3

	Week 41
	5
	500
	36092
	104
	5

	Week 42
	5
	399
	22700
	15
	0

	Week 43
	4
	355
	24623
	22
	0










Supplementary Table 3. Tagging and sightings data summaries used in weekly calculations for 2015. Data are from July – October. Humpback whale sightings are daily, unique sightings of individually identified whales in SBNMS. North Atlantic right whale sightings recorded the number of individuals at a single location. These locations were multiplied by the number of individuals to produce the sightings numbers seen here and to make the whale sightings datasets as similar as possible. 
	2015
	Birds tagged
	Locations used to build shearwater UD
	Area of shearwater UD (km2)
	Humpback sightings (SBNMS)
	Right whale sightings

	Week 27
	10
	585
	370
	106
	13

	Week 28
	10
	1041
	5662
	258
	7

	Week 29
	10
	720
	18651
	186
	4

	Week 30
	9
	657
	28533
	168
	11

	Week 31
	8
	603
	17877
	137
	3

	Week 32
	9
	924
	26562
	108
	0

	Week 33
	8
	732
	16584
	76
	0

	Week 34
	9
	717
	30340
	114
	13

	Week 35
	6
	518
	43074
	134
	8

	Week 36
	5
	420
	49592
	125
	4

	Week 37
	4
	237
	35416
	123
	16

	Week 38
	4
	401
	23837
	58
	12

	Week 39
	4
	270
	32477
	40
	2

	Week 40
	4
	339
	25116
	75
	2

	Week 41
	4
	260
	28714
	92
	1

	Week 42
	2
	233
	24241
	73
	0

	Week 43
	2
	243
	64400
	25
	1










Supplementary Table 4. Tagging and sightings data summaries used in weekly calculations for 2016. Data are from July – October. Humpback whale sightings are daily, unique sightings of individually identified whales in SBNMS. North Atlantic right whale sightings recorded the number of individuals at a single location. These locations were multiplied by the number of individuals to produce the sightings numbers seen here and to make the whale sightings datasets as similar as possible. 


	2016
	Birds tagged
	Locations used to build shearwater UD
	Area of shearwater UD (km2)
	Humpback sightings (SBNMS)
	Right whale sightings

	Week 27
	8
	901
	5736
	244
	0

	Week 28
	7
	1163
	7277
	153
	0

	Week 29
	6
	955
	12119
	293
	38

	Week 30
	7
	1107
	27361
	301
	51

	Week 31
	7
	1096
	21836
	244
	31

	Week 32
	6
	781
	21483
	210
	145

	Week 33
	6
	896
	13633
	189
	30

	Week 34
	6
	827
	15789
	230
	80

	Week 35
	6
	776
	44627
	106
	88

	Week 36
	7
	773
	22173
	100
	74

	Week 37
	6
	242
	31180
	148
	10

	Week 38
	3
	214
	8706
	42
	5

	Week 39
	3
	267
	10464
	57
	10

	Week 40
	3
	286
	7717
	75
	19

	Week 41
	2
	284
	6563
	28
	1

	Week 42
	2
	217
	3936
	0
	2







[bookmark: _GoBack]Supplementary Table 5. Tagging and sightings data summaries used in weekly calculations for 2017. Data are from July – October. Humpback whale sightings are daily, unique sightings of individually identified whales in SBNMS. North Atlantic right whale sightings recorded the number of individuals at a single location. These locations were multiplied by the number of individuals to produce the sightings numbers seen here and to make the whale sightings datasets as similar as possible. 


	2017
	Birds tagged
	Locations used to build shearwater UD
	Area of shearwater UD (km2)
	Humpback sightings (SBNMS)
	Right whale sightings

	Week 31
	8
	746
	904
	111
	7

	Week 32
	9
	1230
	4135
	161
	2

	Week 33
	8
	641
	12399
	140
	0

	Week 34
	8
	929
	23657
	73
	6

	Week 35
	7
	551
	34325
	11
	0

	Week 36
	6
	547
	24717
	26
	4

	Week 37
	6
	389
	48819
	3
	0

	Week 38
	6
	745
	47778
	59
	0

	Week 39
	7
	1051
	24536
	54
	2

	Week 40
	7
	886
	13608
	132
	0

	Week 41
	7
	760
	9420
	105
	0

	Week 42
	6
	673
	21466
	46
	2

	Week 43
	6
	282
	31605
	3
	0










Supplementary Table 6. Tagging and sightings data summaries used in weekly calculations for 2018. Data are from July – October. Humpback whale sightings are daily, unique sightings of individually identified whales in SBNMS. North Atlantic right whale sightings recorded the number of individuals at a single location. These locations were multiplied by the number of individuals to produce the sightings numbers seen here and to make the whale sightings datasets as similar as possible. 
	2018
	Birds tagged
	Locations used to build shearwater UD
	Area of shearwater UD (km2)
	Humpback sightings (SBNMS)
	Right whale sightings

	Week 27
	8
	1057
	3145
	107
	3

	Week 28
	8
	987
	20829
	112
	6

	Week 29
	7
	668
	20337
	69
	2

	Week 30
	4
	494
	26180
	90
	2

	Week 31
	4
	488
	59523
	146
	3

	Week 32
	4
	525
	22595
	184
	6

	Week 33
	4
	502
	41223
	119
	4

	Week 34
	4
	454
	30856
	153
	6

	Week 35
	4
	519
	26252
	108
	4

	Week 36
	4
	516
	26067
	89
	0

	Week 37
	5
	518
	29101
	84
	1

	Week 38
	4
	391
	17393
	8
	0

	Week 39
	3
	289
	24031
	86
	0

	Week 40
	3
	220
	21615
	52
	0
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