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TABLE 1. ASUMMARY OF ATLANTIC MARINE MAMMAL STOCK ASSESSMENT REPORTS FOR
STOCKS OF MARINE MAMMALS UNDER NMFS AUTHORITY THAT OCCUPY WATERS UNDER USA
JURISDICTION.

Total annual mortality serious injury (M/SI) and annual fisheries M/SI are mean annual figures for the period - . Nest = estimated abundance, CV
= coefficient of variation, Nmin = minimum abundance estimate, Rmax = maximum productivity rate, Fr = recovery factor, PBR = potential biological removal, unk =
unknown, and undet = undetermined (PBR for species with outdated abundance estimates is considered "undetermined").

Total Annual . | SARof | Last
ID Species Stock Area tLr:Ed\i?r Nest l\cl:e\s/t Nmin | Rmax Fr PBR | Annual | Fish. M/SI Sé;iiiilc Last Survey Comments N(I;:::S
M/SI (CV) Update | Year '
. Western
1| NorthAdantic )2 Y 0 004 | 01 | 07 2 Y NEC
right whale .
Atlantic
o | Humpback | Gulf of N 136 | o | 1380 | 0065 | 05 | 22 | 1215 7.75 N 2019 | 2016 NEC
whale Maine
Western
3 Fin whale North 6,802 | 0.24 5,573 0.04 0.1 11 14 Y 2021 NEC
Atlantic
4 Sei whale Nova Scotia 6,292 | 1.02 3,098 0.04 0.1 6.2 0. 0.4 Y 2021 NEC
5 | Minke whale | C2nadian 21,968 031 | 17,002 | 004 | 05 | 170 N 2021 NEC
East Coast
Western 1980
6 Blue whale North N unk unk 402 0.04 0.1 0.8 0 0 Y 2019 NEC
. 2008
Atlantic
7 | sperm whate | NoTth 004 | 01 0 Y 2019 NEC
Atlantic
Western . .
8 Dwarf sperm North 03 0.04 04 N 2019 Estimates for Kogia spp. SEC
whale .
Atlantic
Western . .
9 Pygmy sperm North 03 0.04 04 N 2019 Estimates for Kogia spp. SEC
whale .
Atlantic
Western
10 Killer whale North N unk unk unk 0.04 0.5 unk 0 0 N 2014 2016 NEC
Atlantic
Pygmy killer | \VEStem
1 | e North unk | unk | unk | 004 | 05 | unk 0 0 N 2019 SEC
whale .
Atlantic
. Western
1p | Falsekiller North 004 | 05 0 0 N 2019 SEC
whale .
Atlantic




Total Annual . | SARof | Last
ID Species Stock Area ;id\a(te?r Nest l\cl:e\s/t Nmin | Rmax Fr PBR | Annual | Fish. M/SI Stsizttiilc Last Survey Comments NCI;:::S
M/SI (CV) Update [ Year '
Northern Western
13 bottlenose North N unk unk unk 0.04 0.5 unk 0 0 N 2014 2016 NEC
whale Atlantic
Cuvier's Western
14 North 0. 0.04 0.5 0.2 0 N 2019 NEC
beaked whale .
Atlantic
Blainville’ Western
15 mvie s North 0. 004 | 05 | 81 0.2 0 N 2019 NEC
beaked whale .
Atlantic
Gervais Western
16 North 0. 0.04 0.5 0 0 N 2019 NEC
beaked whale .
Atlantic
S by’ Western
17 OWerDy's North 0. 004 | 05 0 0 N 2019 NEC
beaked whale .
Atlantic
True’ Western
18 rue's North 0. 004 | 05 N 2019 NEC
beaked whale .
Atlantic
Western
19 Me'mzle:ded North unk | unk | unk | 004 | 05 | unk 0 0 N 2019 SEC
Atlantic
Western
20 |Risso's dolphin North 0.19 0.04 0.5 (0.09) N 2021 NEC
Atlantic
Pilot whale, | ‘Vestern
21 . North 39,215| 0.30 | 30,627 | 0.04 0.5 306 (0.429) N 2021 NEC
long-finned .
Atlantic
. Western
2p | Pilotwhale, 1 0. 004 | 05 2021 SEC
short-finned . (0.194)
Atlantic
. . Western
23 |Atanticwhite-} 5 93233| 071 | 54443 | 004 | 05 | 544 N 2021 NEC
sided dolphin X (0.2119)
Atlantic
. Western
pq | White-beaked |7 N [536,016] 031 |415344| 004 | 05 |4153 0 0 N 2019 | 2016 NEC
dolphin .
Atlantic
Common Western
25 dolohin North 0.04 0.5 1,452 © ) N 2021 NEC
P Atlantic '
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M/SI (CV) Update [ Year '
. Western
2p [Atlantic spotted) T 0.2 004 | 05 0 0 N 2019 SEC
dolphin .
Atlantic
Pantropical Western
27 spotted dolphin North 0.5 0.04 0.5 0 0 N 2019 SEC
Atlantic
Western
28 |Striped dolphin North 0.29 0.04 0.5 529 0 0 N 2019 NEC
Atlantic
Western
29 |Fraser’s dolphin North unk unk unk 0.04 0.5 unk 0 0 N 2019 SEC
Atlantic
Western
30 RO“(?hl'tﬂf’thEd North 004 | 05 0 0 N 2018 SEC
olphin Atlantic
Clymene Western
31 ) North 0.04 0.5 0 0 N 2019 SEC
dolphin .
Atlantic
Western
32 |Spinner dolphin North 0. 0.04 0.5 0 0 N 2019 SEC
Atlantic
Common V\,l\fj:;:n Estimates may include
33 bottlengse Atlantic, 0.2 0.04 28 28 (0. ) N 2019 sightings of the coastal SEC
dolphin Offshore form.
Western
North
Common Atlantic
34 bottlenose Northerr; N 6,639 | 041 | 4,759 0.04 0.5 48 | 12.2-215| 12.2-215 Y 2020 2016 SEC
dolphin Migratory
Coastal
Western
North
Common Atlantic
35 bottlen&_)se Southerr; N 3,751 | 0.60 | 2,353 0.04 0.5 24 0-18.3 0-18.3 Y 2020 2016 SEC
dolphin Migratory
Coastal
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Western
North
Common Atlantic, S.
36 bottlem.)se Carolir';a, N 6,027 | 0.34 | 4,569 0.04 0.5 46 1.4-16 1.0-1.2 Y 2017 2016 SEC
dolphin Georgia
Coastal
Western
North
Common Atlantic
37 bottlenose ' N 877 0.49 595 0.04 0.5 6.0 0.6 0 Y 2017 2016 SEC
dolphin Northern
Florida
Coastal
Western
North
Common Atlantic
38 bottlengse Centraly N 1,218 | 0.35 913 0.04 0.5 9.1 0.4 0.4 Y 2017 2016 SEC
dolphin Florida
Coastal
Northern
Common North
39 bottlenose Carolina N 823 0.06 782 0.04 0.5 7.8 7.2-30 7.0-29.8 Y 2020 2013 SEC
dolphin Estuarine
System
Southern
Common North
40 bottlenose Carolina N unk unk unk 0.04 0.5 | undet 0.4 0.4 Y 2020 2006 SEC
dolphin Estuarine
System
Northern
Common South
41 bottlenose Carolina 453 0.28 359 0.04 0.5 3.6 0.5 0.3 N 2016 SEC
dolphin Estuarine
System
Common Charleston 2005
42 bottlenose Estuarine unk unk unk 0.04 0.5 | undet 2.2 1.8 Y g SEC
. 2006
dolphin System
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M/SI (V) Update | Year ’
Northern
Georgia,
Common Southern
43 bottlenose South unk unk unk 0.04 0.5 unk 15 1.3 Y n/a SEC
dolphin Carolina
Estuarine
System
Central
Common Georgia 2008
44 bottlenose . unk unk unk 0.04 0.5 | undet 0.4 0.2 Y ' SEC
dolphin Estuarine 2009
System
Southern
Common Georgia 2008
45 bottlenose . unk unk unk 0.04 0.5 | undet 0.1 0.1 Y ' SEC
dolphin Estuarine 2009
System
Common Jacksonville
46 bottlenose Estuarine unk unk unk 0.04 0.5 unk 2.0 2.0 Y n/a SEC
dolphin System
Indian River
Common Lagoon 2016
47 bottlenose . 1,032 | 0.03 | 1,004 0.04 0.5 10 5.7 3.0 Y ' SEC
dolphin Estuarine 2017
System
Common Biscayne
48 bottlenose unk unk unk 0.04 0.5 unk 0.8 0.6 Y n/a SEC
. Bay
dolphin
Gulf of
49 |Harbor porpoise| Maine, Bay 0.046 0.5 © ) N 2021 NEC
of Fundy '
Western
50 Harbor seal North N 61,336| 0.08 | 57,637 | 0.12 05 | 1,729 339 334 (0.09) N 2021 2018 NEC
Atlantic
Western
51 Gray seal North 0.128 1.0 © ) N 2021 NEC
Atlantic '
Western
52 Harp seal North N 7.6M | unk 7.1M 0.12 1.0 426,000 178,573 86 (0.16) N 2021 2019 NEC
Atlantic
Western
53 Hooded seal North N unk unk unk 0.12 0.75 | unk 1,680 0.6 (1.12) N 2018 n/a NEC
Atlantic
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M/SI (CV) Update | Year '
Gulf of 2017,
54 | Sperm whale Mexico N 1,180 | 0.22 983 0.04 0.1 2.0 9.6 0.2 (1.0 Y 2020 2018 SEC
Total M/SI is a minimum
55 Rice’s whale GUIf. of 51 0.5 34 0.04 0.1 0.1 0.5 0 Y 2017, estimate and does not SEC
Mexico 2018 . . .
include Fisheries M/SI.
Cuvier’s Gulf of 2017,
56 beaked whale Mexico N 18 0.75 10 0.04 0.5 0.1 5.2 0 N 2020 2018 SEC
Blainville’s Gulf of 2017, Estimates for
57 beaked whale Mexico N % 046 68 0.04 05 07 52 0 N 2020 2018 Mesoplodon spp. SEC
Gervais’ Gulf of 2017,
58 beaked whale Mexico N 20 0.98 10 0.04 0.5 0.1 52 0 N 2020 2018 SEC
Gulf of M/Sisa mlnlmgm count
Common Mexico 2017 and does not include
59 bottlenose S N 63,280 0.11 | 57,917 | 0.04 0.48 | 556 65 64.6 N 2021 ' projected mortality SEC
. Continental 2018 .
dolphin Shelf estimates for 2015-2019
due to the DWH oil spill.
Gulf of
common | vico 2017
60 bottlenose ' N 16,407| 0.17 | 14,199 | 0.04 0.4 114 9.2 8.8 N 2021 ' SEC
dolohin Eastern 2018
P Coastal
Gulf of
common | ico 2017
61 bottlenose ' N 11,543| 0.19 | 9,881 0.04 0.45 89 28 7.9 N 2021 ' SEC
dolohin Northern 2018
P Coastal
Gulf of
common | vico 2017
62 bottlenose ' N 20,7591 0.13 | 18,585 | 0.04 045 | 167 36 324 N 2021 ' SEC
dolohin Western 2018
P Coastal
Common Gulf of 2017
63 bottlenose Mexico, N 7,462 | 0.31 | 5,769 0.04 0.5 58 32 0 N 2020 2018’ SEC
dolphin Oceanic
Details for this stock are
included in the collective
report: Common
Common Laguna bottlenose dolphin
64 bottlenose 9 N 80 1.57 unk 0.04 0.4 | undet 0.8 0.2 Y 2021 1992 . P SEC
dolphin Madre (Tursiops truncatus

truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
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Details for this stock are
included in the collective
Common Neuces Bay, report Commor_l
bottlenose dolphin
65 bottlenose Corpus N 58 0.61 unk 0.04 0.4 | undet 0.2 0 Y 2021 1992 . SEC
dolohin Christi Ba (Tursiops truncatus
P Y truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
Copano Bay, included in the collective
Aransas Bay, report: Common
Common San Antonio bottlenose dolphin
66 bottlenose . N 55 0.82 unk 0.04 0.4 | undet 0.6 0 Y 2021 1992 . P SEC
dolohin Bay, Redfish (Tursiops truncatus
P Bay, Espiritu truncatus), Northern Gulf
Santo Bay of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
Matagorda report: Common
Common Bay, Tres bottlenose dolphin
67 bottlenose y N 61 0.45 unk 0.04 0.4 | undet 0.4 0 Y 2021 1992 . P SEC
dolohin Palacios Bay, (Tursiops truncatus
P Lavaca Bay truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Common 2014
68 bottlenose West Bay N 37 0.05 35 0.04 0.4 0.3 0 0 N 2021 2015’ SEC
dolphin
Galveston
Common Bav. East
69 bottlenose y: . N 842 0.08 787 0.04 0.4 6.3 1.0 0.4 N 2021 2016 SEC
dolphin Bay, Trinity
Bay
Details for this stock are
included in the collective
report: Common
Common bottlenose dolphin
70 bottlenose | Sabine Lake N 122 0.19 104 0.04 0.45 0.9 0 0 N 2021 2017 . P SEC
dolphin (Tursiops truncatus

truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
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Details for this stock are
included in the collective
report: Common
Common Calcasieu bottlenose dolphin
71 bottlenose N 0 - - 0.04 0.45 | undet 0.2 0.2 Y 2021 1992 . SEC
dolphin Lake (Tursiops truncatus
truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
Vermilion included in the collective
Bay, West report: Common
Common Cote Blanche bottlenose dolphin
72 bottlenose N 0 - - 0.04 0.45 | undet 0 0 Y 2021 1992 . SEC
dolphin Bay, (Tursiops truncatus
Atchafalaya truncatus), Northern Gulf
Bay of Mexico Bay, Sound,
and Estuary Stocks.
Terrebonne,
Common Timbalier
73 bottlenose Bay N 3,870 | 0.15 | 3,426 0.04 0.4 27 0.2 0 N 2018 2016 SEC
dolphin Estuarine
System
Barataria
Common Bay
74 bottlenose . 2,071 | 0.06 | 1,971 0.04 0.45 18 0 Y 2021 2019 SEC
dolphin Estuarine
System
Details for this stock are
included in the collective
Common o report: Commor_1
75 | bottlenose | MISSISSIPPI N 1446 | 019 | 1238 | 004 | 04 | 11 9.2 0.2 N 2021 | 2017 bottlenose dolphin SEC
dolphin River Delta 2018 (Tursiops truncatus
truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Common Mississippi
76 | bottlenose [S0Und Lakel 1265| 035 | 947 | 004 | 045 | 85 59 2.0 % 2021 | 2018 SEC
. Borgne, Bay
dolphin
Boudreau




Total Annual . | SARof | Last
ID Species Stock Area tLrjlfsd\a(teeadr Nest l\cl:e\s/t Nmin | Rmax Fr PBR | Annual | Fish. M/SI Stsizttiilc Last Survey Comments Ng:fs
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Details for this stock are
included in the collective
Common Mobile Bay, b:i'z; :;)geogz)rl‘:z?n
77 bottlenose Bonsecour N 122 0.34 unk 0.04 0.45 | undet 16.0 1.0 Y 2021 1993 . SEC
dolphin Bay (Tursiops truncatus
truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
report: Common
Common bottlenose dolphin
78 bottlenose | Perdido Bay N 0 - - 0.04 0.4 | undet 0.8 0.6 Y 2021 1993 . SEC
dolphin (Tursiops truncatus
truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
Common Pensacola b:)etrt)l(; :;)E:g;?;z?n
79 bottlenose Bay, East N 33 0.80 unk 0.04 0.4 | undet 0.4 0.2 Y 2021 1993 . SEC
dolphin Bay (Tursiops truncatus
truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Common Chocta-
80 bottlenose whatchee N 179 0.04 unk 0.04 0.5 | undet 0.4 0 Y 2015 2007 SEC
dolphin Bay
Common
81 | bottlenose |t ABr;srew N 199 | 009 | 185 | 004 | 04 | 15 0.2 0.2 N 2019 | 2016 SEC
dolphin
Common
St. Joseph
82 bottlenose Bay N 142 0.17 123 0.04 0.4 1.0 unk unk N 2019 2011 SEC
dolphin




Total Annual . | SARof [ Last
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Details for this stock are
St. Vincent included in the collective
Sound, report: Common
Common Apalachicola bottlenose dolphin
83 bottlenose N 439 | 0.14 unk 0.04 0.4 | undet 0.2 0.2 Y 2021 2007 . SEC
dolphin Bay, St. (Tursiops truncatus
George truncatus), Northern Gulf
Sound of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
report: Common
Common Apalachee bottlenose dolphin
84 bottlenose N 491 | 0.39 unk 0.04 0.4 | undet 0 0 Y 2021 1993 . SEC
dolphin Bay (Tursiops truncatus
truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
Waccasassa report: Common
Common Bay, Withla- bottlenose dolphin
85 bottlenose ' N unk - unk 0.04 0.4 | undet 0.4 0.4 Y 2021 n/a . SEC
dolphin coochee Bay, (Tursiops truncatus
Crystal Bay truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
St. Joseph report: Common
Common Sound bottlenose dolphin
86 bottlenose ! N unk - unk 0.04 0.4 | undet 0.8 0.4 Y 2021 n/a . SEC
dolphin Clearwater (Tursiops truncatus
Harbor truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
report: Common
Common _
87 | bottlenose | Tampa Bay N unk | - | uk | 004 | 04 |undet| 30 2.2 vy | 2021 | na bottlenose dolphin SEC
dolphin (Tursiops truncatus

truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.

10
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Details for this stock are
included in the collective
Common  [Sarasota Bay, report Commor_1
- bottlenose dolphin
88 bottlenose Little N 158 0.27 126 0.04 0.4 1.0 0.2 0.2 N 2021 2015 . SEC
dolphin Sarasota Ba! (Tursiops truncatus
P y truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
. Details for this stock are
Pine Island . . .
included in the collective
Sound, report: Common
Common Charlotte port. .
bottlenose dolphin
89 bottlenose Harbor, N 826 0.09 unk 0.04 0.4 | undet 1.0 0.6 Y 2021 2006 . SEC
dolohin Gasparilla (Tursiops truncatus
P P truncatus), Northern Gulf
Sound, .
Lemon Ba of Mexico Bay, Sound,
Y and Estuary Stocks.
Details for this stock are
included in the collective
Common Caloosa- b:)etrt)l(; :;);:eog(l:nz?n
90 bottlenose hatchee N 0 - - 0.04 0.4 | undet 0.4 0.2 Y 2021 1985 . P SEC
dolohin River (Tursiops truncatus
P truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
included in the collective
report: Common
Common bottlenose dolphin
91 bottlenose Estero Bay N unk - unk 0.04 0.4 | undet 0.4 0.2 Y 2021 n/a . P SEC
dolohin (Tursiops truncatus
P truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Details for this stock are
Chokoloskee included in the collective
report: Common
Common Bay, Ten bottlenose dolphin
92 | bottlenose | Thousand N unk | - unk | 004 | 04 [undet| 02 0.2 Y 2021 | nla ; P SEC
dolohin Islands (Tursiops truncatus
P . ' truncatus), Northern Gulf
Gullivan Bay|

of Mexico Bay, Sound,
and Estuary Stocks.

11
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Details for this stock are
included in the collective
Common report: Common
93 | bottlenose | VNitewater N unk | - unk | 004 | 04 [ undet 0 0 Y 2021 | nla bottlenose dolphin SEC
dolohin Bay (Tursiops truncatus
P truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
Common
94 bottlenose | Florida Bay unk unk unk 0.04 0.5 unk 0.2 0.2 N 2003 SEC
dolphin
Details for this stock are
included in the collective
Florida Keys report: Common
Common (Bahia bottlenose dolphin
95 bottlenose N unk - unk 0.04 0.4 | undet 0.2 0.2 Y 2021 n/a . SEC
dolohin Honda to (Tursiops truncatus
P Key West) truncatus), Northern Gulf
of Mexico Bay, Sound,
and Estuary Stocks.
M/S is a minimum count
. and does not include
Atlant tt If of 2017 . .
96 ago'lc ;f’r? ed l\Gﬂixigo N 21,506 0.26 | 17,339 | 0.04 | 048 | 166 36 36 (0.47) N 2021 2% 5 projected mortality SEC
P estimates for 20152019
due to the DWH oil spill.
Pantropical Gulf of 2017,
97 spotted dolphin|  Mexico N 37,195| 0.24 | 30,377 | 0.04 0.5 304 241 0 N 2020 2018 SEC
. . Gulf of 2017,
98 |Striped dolphin Mexico N 1,817 | 056 | 1,172 0.04 0.5 12 13 0 Y 2020 2018 SEC
. . Gulf of 2017,
99 |Spinner dolphin Mexico N 2,991 | 0.54 1,954 0.04 0.5 20 113 0 Y 2020 2018 SEC
Rough-toothed |  Gulf of 2017,
100 dolphin Mexico N unk n/a unk 0.04 0.4 | undet 39 0.8 (1.00) N 2020 2018 SEC
Clymene Gulf of 2017,
101 dolphin Mexico N 513 1.03 250 0.04 0.5 25 8.4 0 Y 2020 2018 SEC
102 [Fraser’s dolphin Gulf. of N 213 1.03 104 0.04 0.5 1.0 unk 0 N 2020 2017, SEC
Mexico 2018
103 | Killer whale GUIf. of N 267 | 0.75 152 0.04 0.5 15 unk 0 N 2020 2017, SEC
Mexico 2018
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ID Species Stock Area ;id\a(te?r Nest l\cl:e\s/t Nmin | Rmax Fr PBR | Annual | Fish. M/SI Stsizttiilc Last Survey Comments N(';: ::S
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104 | Falsekiller | Gulf of N 494 | 079 | 276 | 004 | 05 | 28 2.2 0 N 2020 | 2047 SEC
whale Mexico 2018
105 | Pyamy killer - Gulf of N 613 | 1.15 | 283 | 004 | 05 | 28 16 0 N 2020 | 2017 SEC
whale Mexico 2018
106 Dwarf sperm Gulf.of N 336 | 035 253 0.04 05 25 a1 0 N 2020 2017, Estimate for Kogia spp. SEC
whale Mexico 2018 only.
107 | PYOmy sperm | Gulf of N 336 | 035 | 253 | 004 | 05 | 25 31 0 N 2020 | 2017. | EstimateforKogiaspp. | o
whale Mexico 2018 only.
108 | Melon-headed | - Gulf of N 1749 | 068 | 1,03 | 004 | 05 | 10 95 0 N 2020 | 2017 SEC
whale Mexico 2018
109 [Risso’s dolphin|  CUITOf N 1974 | 046 | 1368 | 004 | 05 | 14 53 0 N 2020 | 2017 SEC
Mexico 2018
Nbest includes all
Globicephala sp., though
Pilot whale, Gulf of 2017, it is presumed that only
110 short-finned Mexico N 1321 043 934 0.04 04 5 39 04 (1.00) N 2020 2018 short-finned pilot whales SEC
are present in the Gulf of
Mexico.
Puerto Rico
and U.S.
111 | Sperm Whale Virgin N unk unk unk 0.04 0.1 unk unk unk Y 2010 n/a SEC
Islands
Puerto Rico
Common and U.S
112 bottlenose Virgi.n ’ N unk unk unk 0.04 0.5 unk unk unk Y 2011 n/a SEC
dolphin Islands
Puerto Rico
113 [Cuvier’s beaked) and US. N unk | unk | unk | 004 | 05 | unk | unk unk % 2011 | nia SEC
whale Virgin
Islands
Puerto Rico
114 | Pilotwhale, -} and US. N unk | unk | unk | 004 | 05 | unk | unk unk % 2011 | nia SEC
short-finned Virgin
Islands
Puerto Rico
. . and U.S.
115 |Spinner dolphin Virgin N unk unk unk 0.04 0.5 unk unk unk Y 2011 n/a SEC
Islands
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Total Annual . | SARof | Last
ID Species Stock Area tLrjlfsd\a(teeadr Nest l\cl:e\s/t Nmin | Rmax Fr PBR | Annual | Fish. M/SI Stsizttiilc Last Survey Comments Ng: ::S
M/SI (CV) Update | Year '
Puerto Rico
116 |Atlantic spotted) - and U.S. N unk | unk | wk | 004 | 05 | unk | unk unk Yy | 201 | na SEC
dolphin Virgin
Islands
a. Total annual average observed North Atlantic right whale mortality during the period — was 87.1 animals and annual average observed
fishery mortality was animals. Numbers presented in this table ( .2 total mortality and fishery mortality) are — estimated

annual means, accounting for undetected mortality and serious injury.

14



2022

NORTH ATLANTIC RIGHT WHALE (Eubalaena glacialis)

STOCK DEFINITION AND GEOGRAPHIC RANGE

The western North Atlantic right whale
population ranges primarily from calving
grounds in coastal waters of the southeastern
U.S. to feeding grounds in New England waters
and the Canadian Bay of Fundy, Scotian Shelf,
and Gulf of St. Lawrence (Figure 1). Mellinger
et al. (2011) reported acoustic detections of
right whales near the 19th-century whaling
grounds east of southern Greenland, but the
number of whales and their origin is unknown.
Knowlton et al. (1992) reported several long-
distance movements as far north as
Newfoundland, the Labrador Basin, and
southeast of Greenland. Resightings of
photographically identified individuals have
been made off Iceland, in the old Cape Farewell
whaling ground east of Greenland (Hamilton et
al. 2007), in northern Norway (Jacobsen et al.
2004), in the Azores (Silva et al. 2012), and off
Brittany in northwestern France (New England
Aguarium unpub. catalog record). These long-
range matches indicate an extended range for at
least some individuals. Records from the Gulf
of Mexico (Moore and Clark 1963; Schmidly et
al. 1972; Ward-Geiger et al. 2011; NMFS
Southeast Regional Office unpublished data)
represent individuals beyond the primary
calving and wintering ground in the waters of
the southeastern U.S. East Coast.

Although the location of much of the
population is unknown during much of the
year, passive acoustic studies
have demonstrated year-round presence

t .
}( R North Atlantic Right Whale

\

8
3

S0°W 75w 70w 65°W 60" W 5w

Figure 1. Approximate range (shaded area) and distribution of
sightings (dots) of known North Atlantic right whales 2017-
2021. Data from North Atlantic Right Whale Consortium
database (https://www.narwc.org/narwc-databases.html,
accessed 04 January, 2023) and NMFS unpublished data.

in the Gulf of Maine (Morano et al. 2012; Bort et al. 2015),

New Jersey (Whitt et al. 2013), and Virginia (Salisbury

et al. 2016). Additionally, right whales were acoustically detected off Georgia and North Carolina in 7 of 11 months

monitored (Hodge et al. 2015). Davis et al. (2017) pooled together detections from a large number of passive
acoustic and documented broad-scale use of the U.S. eastern seaboard during much of the year
In Canada,

every year

Simard et al. {2019)

ight whale
he earliest seasonal


https://apps-nefsc.fisheries.noaa.gov/pacm/#/narw

detections were at the end of April,
until mid-January (Simard et al. 2019 ).

daily detection rates quadrupled at listening stations off the Gaspé
Peninsula beginning in 2015

Individuals® movements within and between habitats across the range are extensive. In 2000, one whale was
photographed in Florida waters on 12 January, then again 11 days later (23 January) in Cape Cod Bay, less than a
month later off Georgia (16 February), and back in Cape Cod Bay on 23 March, effectively making the round-trip
migration to the Southeast and back at least twice during the winter season (Brown and Marx 2000). Results from
satellite-tagging studies clearly indicate that sightings separated by a few weeks in the same area should not necessarily
be assumed to indicate a stationary or resident animal. Instead, telemetry data have shown lengthy excursions,
including into deep water off the continental shelf, over short timeframes (Mate et al. 1997; Baumgartner and Mate
2005). The majority of right whale sightings off northeastern Florida and southeastern Georgia were within 90 km of
the shoreline, as was most of the survey effort, however, one sighting occurred ~140 km offshore (NMFS unpub.
data).

Systematic visual surveys conducted off the coast of North Carolina during the winters of 2001 and 2002 sighted
8 calves, suggesting the calving grounds may extend as far north as Cape Fear (W.A. McLellan, Univ. of North
Carolina Wilmington, pers. comm.). Four of those calves were not sighted by surveys conducted farther south. One
of the females photographed was new to researchers, having effectively eluded identification over the period of her
maturation. An offshore survey in March 2010 observed the birth of a right whale in waters 75 km off Jacksonville,
Florida (Foley et al. 2011). In 2016, the Southeastern U.S. Calving Area Critical Habitat was expanded north to Cape
Fear, North Carolina (81 FR 4837, 26 February 2016). There is also at least one case of a calf apparently being born
in the Gulf of Maine (Patrician et al. 2009) and another calf was detected in Cape Cod Bay in 2012 (Center for Coastal
Studies, Provincetown, MA USA, unpub. data).

New England and Canadian waters are important feeding habitats for right whales, where they feed primarily on
copepods (largely of the genera Calanus and Pseudocalanus). Right whales must locate and exploit extremely dense
patches of zooplankton to feed efficiently (Mayo and Marx 1990). These dense zooplankton patches are likely a
primary characteristic of the spring, summer, and fall right whale habitats (Kenney et al. 1986, 1995). The
characteristics of acceptable prey distribution in these areas are summarized in Baumgartner et al. (2003) and
Baumgartner and Mate (2003). In 2016, the Northeastern U.S. Foraging Area Critical Habitat was expanded to include
nearly all U.S. waters of the Gulf of Maine (81 FR 4837, 26 February 2016).

Both visual and acoustic monitoring detected an important change in right whales’ seasonal residency patterns
beginning in 2010, with reduced right whale presence in the Bay of Fundy and Gulf of Maine (Davis et al. 2017;
Davies et al. 2019). Between 2012 and 2016, visual surveys in the Great South Channel also saw a sharp decline in
right whale sightings ( ), while the number of individuals using Cape Cod
Bay in spring increased (Mayo et al. 2018; Ganley et al. 2019). Right whale aggregations in the central Gulf of Maine
in winter (Cole et al. 2013) have also not been detected since 2011 (NMFS unpublished data), but large numbers of
right whales have been documented feeding and socializing south of Martha’s Vineyard and Nantucket Islands (Leiter
etal. 2017; Stone et al. 2017; Quintana-Rizzo et al. 2021; O’ ), an area outside of the 2016 Northeastern
U.S. Foraging Area Critical Habitat. Right whale presence in this area is nearly year round, including in summer
months. The highest sighting rates in this area are between December and May, when close to a quarter of the
population may be present at any given time. The age and sex of the whales using this area did not vary significantly
from that of the population (Quintana-Rizzo et al. 2021). Since 2015, increased acoustic detections and survey effort
in the Gulf of St. Lawrence have documented right whale presence there from late spring through the fall (Cole et al.
2016; Simard et al. 2019; DFO 2020). Photographic captures of right whales in the Gulf of St. Lawrence during the
summers of 2015-2019 documented 48, 50, 133, 132, and 135 unique individuals using the region, respectively, with
a total of 187 unique individuals documented over the five summers (Crowe et al. 2021).

Genetic analyses based upon direct sequencing of mitochondrial DNA (mtDNA) have identified seven mtDNA
haplotypes in the western North Atlantic right whale population, including heteroplasmy that led to the declaration of
the seventh haplotype (Malik et al. 1999; McLeod and White 2010). Schaeff et al. (1997) compared the genetic
variability of North Atlantic and southern right whales (E. australis) and found the former to be significantly less
diverse, a finding broadly replicated by Malik et al. (2000). The low diversity in North Atlantic right whales might



indicate inbreeding, but no definitive conclusion can be reached using current data. Modern and historic genetic
population structures were compared using DNA extracted from museum and archaeological specimens of baleen and
bone. This work suggested that the eastern and western North Atlantic populations were not genetically distinct
(Rosenbaum et al. 1997, 2000). However, the virtual extirpation of the eastern stock and its lack of recovery in the
last hundred years strongly suggest population subdivision over a protracted (but not evolutionary) timescale. Genetic
studies concluded that the principal loss of genetic diversity occurred prior to the 18th century (Waldick et al. 2002).
However, revised conclusions that nearly all the remains in the North American Basque whaling archaeological sites
were bowhead whales (Balaena mysticetus) and not right whales (Rastogi et al. 2004; McLeod et al. 2008) contradict
the previously held belief that Basque whaling during the 16th and 17th centuries was principally responsible for the
loss of genetic diversity.

High-resolution (i.e., using 35 microsatellite loci) genetic profiling improved the understanding of genetic
variability, the number of reproductively active individuals, reproductive fitness, parentage, and relatedness of
individuals (Frasier et al. 2007, 2009). It has also helped fill gaps in our understanding of the species’ age structure,
calf development, calf survival, and weaning (Hamilton et al. 2022). Because the callosity patterns used to identify
individual right whales take months to develop after a whale’s birth, obtaining biopsy samples from calves on the
calving grounds provides a means of genetically identifying calves later in life or after death. Between 1990 and 2010,
only about 60% of all known calves were seen with their mothers in summering areas when their callosity patterns are
stable enough to reliably make a photo-ID match later in life. The remaining 40% were not seen on a known
summering ground. Because the calf’s genetic profile is the most reliable way to establish parentage, if the calf is not
sampled when associated with its mother early on, information such as age and familial relationships may be lost.
From 1980 to 2001, there were 64 calves born that were not sighted later with their mothers and thus unavailable to
provide age-specific mortality information (Frasier et al. 2007). Hamilton et al. (2022) reported that of the 470 calves
observed between 1998 and 2018, 370 (78.7%) were biopsied, 293 as calves and 77 later in life, their identification
linked by photographs. Of the 100 calves not biopsied during this period, 32 were sufficiently photographed to allow
subsequent identification and aging, but 68 had yet to be identified other than as a unique calf.

Frasier (2007b) genetically examined the paternity of 87 calves born between 1980 and 2001. Although genetic
profiles were available for 69% of all potential fathers in the population, paternity was assigned to only 51% of the
calves, and all the sampled males were excluded as fathers of the remaining calves. The findings suggested that either
the unsampled males were particularly successful or that the population of males, and the population as a whole, was
larger than suggested by the photo-identification data (Frasier 2007b). However, a study comparing photo-
identification and pedigree genetic data for animals known or presumed to be alive during 19802016 found that the
presumed alive estimate is similar to the actual abundance of this population, which indicates that the majority of the
animals have been photo-identified (Fitzgerald 2018).

POPULATION SIZE

Estimation of the western North Atlantic right whale stock size is based on a state-space model of the

sighting histories of individual whales identified using photo-identification techniques (Pace et al. 2017; Pace 2021).

ightings histories constructed from the photo-ID recapture

database as it existed and included
photographic information up through

. Using a hierarchical, state-space Bayesian open population model of these histories produced a

median abundance value (Nest) as of of individuals (95%Cl: 3 -

3 ; Table 1). As this model relies on individual animals being photographically identifiable from their callosity

patterns to be recruited into the population, which are typically not stable until animals are greater than 1 year old, this
estimate does not include recent calves. As with any statistically-based estimation process, uncertainties exist in the
estimation of abundance because it is based on a probabilistic model that makes certain assumptions about the structure
of the data. Because the statistically-based uncertainty is asymmetric about N, the credible interval is used to
characterize that uncertainty (as opposed to a CV that may appear in other stock assessment reports).

Table 1. Best and minimum abundance estimates as of for non-calf western
North Atlantic right whales (Eubalaena glacialis) with Maximum Productivity Rate (Rmax), Recovery Factor (Fr),
and PBR.

Nest 95% Credible Interval 60%0 Credible Interval Nmin Fr Rmax | PBR
3 3 -3 3372-34 33 0.1 0.04 0.7

Historical Abundance



The total North Atlantic right whale population size pre-whaling is estimated between 9,075 and 21,328 based on
extrapolation of spatially explicit models of carrying capacity in the North Pacific (Monserrat et al. 2015). Basque
whalers were thought to have taken right whales during the 1500s in the Strait of Belle Isle region (Aguilar 1986);
however, genetic analysis has shown that nearly all of the remains found in that area are, in fact, those of bowhead
whales (Rastogi et al. 2004; Frasier et al. 2007). This stock of right whales may have already been substantially
reduced by the time colonists in Massachusetts started whaling in the 1600s (Reeves et al. 2001, 2007). A modest but
persistent whaling effort along the coast of the eastern U.S. lasted three centuries, and the records include one report
of 29 whales killed in Cape Cod Bay in a single day in January 1700. Reeves et al. (2007) calculated that a minimum
of 5,500 right whales were taken in the western North Atlantic between 1634 and 1950, with nearly 80% taken in a
50-year period between 1680 and 1730. They concluded, “there were at least a few thousand whales present in the
mid-1600s.” The authors cautioned, however, that the record of removals is incomplete, the results were preliminary,
and refinements are required. Based on back calculations using the present population size and growth rate, the
population may have numbered fewer than 100 individuals by 1935 when international protection for right whales
came into effect (Hain 1975; Reeves et al. 1992; Kenney et al. 1995). However, little is known about the population
dynamics of right whales in the intervening years.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% credible interval about the median of
the posterior abundance estimates using the methods of Pace et al. (2017) and refinements of Pace (2021). This is
roughly equivalent to the 20th percentile of the log-normal distribution as specified by Wade and Angliss (1997). The

median estimate of abundance for adult and subadult western North Atlantic right whales is 3 , and the minimum
population estimate is 3372 (non-calf) individuals (based on photographic information through
; Table 1).

Current Population Trend

The population growth rate reported for the period of 1986-1992 by Knowlton et al. (1994) was 2.5% (CV=0.12),
suggesting that the stock was recovering slowly, but that number may have been influenced by the discovery
phenomenon as existing whales were recruited to the catalog. Work by Caswell et al. (1999) suggested that crude
survival probability declined from about 0.99 in the early 1980s to about 0.94 in the late 1990s. The decline was
statistically significant. Additional work conducted in 1999 was reviewed by an IWC workshop on status and trends
in this population (IWC 2001); the workshop concluded based on several analytical approaches that survival had
indeed declined in the 1990s. Although capture heterogeneity could negatively bias survival estimates, the workshop
concluded that this factor could not account for the entire observed decline, which appeared to be particularly marked
in adult females. Another workshop was convened by NMFS in September 2002, and it reached similar conclusions
regarding the decline in the population (Clapham 2002). At the time, the early part of the recapture series had not been
examined for excessive retrospective recaptures which had the potential to positively bias the earliest estimates of
survival as the catalog was being developed.

Examination of the adult and juvenile abundance estimates for the years 1990-2011 (Figures 2a, 2b) suggests that
abundance increased at about 2.8% per annum from posterior median point estimates of 270 individuals in 1990 to
481in 2011 here was a 100% chance that abundance declined from 2011 to 20216 when the final estimate
was 3 individuals. The overall abundance decline between 2011 and 20216 was 29.37% (derived from 2011 and
20216 median point estimates). There has been a considerable change in right whale habitat-use patterns in areas
where most of the population had been observed in previous years (e.g., Davies et al. 2017), exposing the population
to new anthropogenic threats (Hayes et al. 2018). Pace (2021) found a significant decrease in mean survival rates since
2010 , correlating with the observed change in area-use patterns (Figure 2c). This apparent change in habitat
use also had the effect that, despite relatively constant effort to find whales in traditional areas, the chance of
photographically capturing individuals decreased (Figure 3). However, the methods in Pace et al. (2017) and Pace
(2021) account for changes in capture probability.
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Figure 2. (a) Abundance estimates for adult and juvenile North Atlantic right whales. Estimates are the median
values of a posterior distribution from modeled capture histories. Also shown are sex-specific abundance estimates,
including estimates for both adult females and females of all ages. (b) Annual population growth rates from the

abundance values. (c) Sex-specific survival rate estimates. All graphs show associated 95% credible intervals.
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Figure 3. Estimated recapture probability and associated 95% credible intervals of North Atlantic right whales
1990-20218 based on a Bayesian mark-resight/recapture model allowing random fluctuation among years for
survival rates, treating capture rates as fixed effects over time, and using both observed and known states as data
(from Pace et al. 2017). Males are shown in blue with squares; females are shown in red with circles.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
During-1980-1992 at-least 145 calves were born to 65

identified females —Fthe number of calves born annually
ranged from 5 to 17, with a mean of 11.2(SE=0.90}. The rep i | 3 as-static-ata a
51 individuals-during-1987-1992Mmean calving interval, based on 86 records , was 3.67 years
There was an indication that calving intervals may have been increasing over time, although the trend was not
statistically significant (P=0.083)

(Knowlton et al. 1994). Since 1993, calf production has been more variable than a simple stochastic model would
predict.

During 1990-202109, at least 49181 calves were born into the population . The

number of calves born annually ranged from 0 to 39 and-averaged-15-but-was-highly variable
(SD=8.99-1). No calves were born in the winter of 2017-2018.

than-measuring-p opulatlon product|V|ty wwhwemdex by d|V|d|ng the number of detected calves by the
estimated adult and juvenile abundance each year (Apparent Productivity Index [API]). Productivity for this stock has
been highly variable over time and has been characterized by periodic swings in per capita birth rates (Figure 4).
Notwithstanding the high variability observed, as expected for a small population, productivity in North Atlantic right
whales lacks a definitive trend. Corkeron et al. (2018) found that during 19902016, calf count rate increased at 1.98%
per year with outlying years of very high and low calf production. This is approximately a third of that found for
three different southern right whale (Eubalaena australis) populations during the same time period (5.3-7.2%

). Based on the most recent population estimate, there are approximately 638 females known to
have calved that are likely (>50% probability) still alive.
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Figure 4. North Atlantic right whale per capita
with associated 95% credible intervals, 1990-20

birth rate (red line, closed circles) and-death-rate
19.

The available evidence suggests that at least some of the observed variability in the calving rates of North Atlantic

9



right whales is related to variability in nutrition (Fortune et al. 2013 ). There is also clear evidence

that North Atlantic right whales are growing to shorter adult lengths than in earlier decades (Stewart et al. 2021) and
are in poor body condition compared to southern right whales (Christiansen et al. 2020, Miller et al. 2011)

All these changes may result from a combination of

documented regime shifts in primary feeding habitats (Meyer-Gutbrod and Greene 2014; Meyer-Gutbrod et al. 2021;

Record et al. 2019) and increased energy expenditures related to non-lethal entanglements

(Rolland et al. 2016; Pettis et al. 2017; van der Hoop 2017). Despite management actions, overall entanglement

rates as measured by the rate at which scars are acquired by living North Atlantic right whales (Hamilton et al. 2020;

Figure 5) remain high. As such, entanglement will continue to impact calving rates, and the declining trend in
abundance will likely continue.

45
40
35 -
30 -
29 4
20 4
15 4

A

Percent

10 -
5 4

0 T r r r ' - r
2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

Figure 5. North Atlantic right whale entanglement rates estimated by monitoring scars on living whales. The crude
entanglement rate (blue line) is the proportion of whales seen with newly discovered entanglement scars; the year
the scar was detected may not represent the year the entanglement occurred. The annual entanglement rate (red
line) is the minimum rate of entanglement, derived from proportion of whales with new scars that were
adequately photographed in both years of sequential combinations (e.g., 2017/2018; data from Hamilton et al.
2020).

An analysis of the age structure of this population suggested that it contained a smaller proportion of

juvenile whales than expected —(Hamiton—-et-ak-1998: WWC-2001), which may reflect lowered
recruitment and/or high juvenile mortality

Calf and perinatal mortality was estimated by
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Browning et al. (2010) to be between 17 and 45 animals during the period 1989 and 2003. | t is possible
that the apparently low reproductive rate is due in part to an unstable age structure or to reproductive
dysfunction in some females. However, few data are available on either factor, and senescence has not been
documented for any baleen whale.

The maximum net productivity rate is unknown for this stock. For purposes of this assessment, the maximum net
productivity rate was assumed to be the default value of 0.04. This value is based on theoretical modeling showing
that cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995). Projection models suggest that this rate could be 4% per year if female survival was the
highest recorded over the time series from Pace et al. (2017). Reviewing the available literature, Corkeron et al. (2018)
showed that female mortality is primarily anthropogenic and concluded that anthropogenic mortality has limited the
recovery of North Atlantic right whales. In a similar effort, Kenney (2018) back-projected a series of scenarios that
varied entanglement mortality from observed to zero. Using a scenario with zero entanglement mortality, which
included 15 “surviving” females, and a five-year calving interval, the projected population size including 26 additional
calf births would have been 588 by 2016. Single-year production has exceeded 0.04 in this population several times,
but those outputs are not likely sustainable given the 3-year minimum interval required between successful calving
events and the small fraction of reproductively active females. This is likely related to synchronous calving that can
occur in capital breeders under variable environmental conditions. Hence, uncertainty exists as to whether the default
value is representative of maximum net productivity for this stock, but it is unlikely that it is much higher than the
default.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) is the product of minimum population size, one-half the maximum net
productivity rate and a recovery factor for endangered, depleted, or threatened stocks, or stocks of unknown status
relative to OSP (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The recovery factor for right whales is 0.1
because this species is listed as endangered under the Endangered Species Act (ESA). The minimum population size
of adults and juveniles is 3372. The maximum productivity rate is 0.04, the default value for cetaceans. PBR for the
western North Atlantic stock of the North Atlantic right whale is 0.7 (Table 1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period 20176 through 20216, the annual detected (i.e., observed) human-caused mortality and serious
injury to right whales averaged 78.1 individuals per year (Table 2). This is derived from two components: 1) incidental
fishery entanglement records at per year and 2) vessel strike records averaging 2.54 per year.

Injury determinations are made based upon the best available information; these determinations may change with
the availability of new information (Henry et al. ). Only records considered to be confirmed human-
caused mortalities or serious injuries are reported in the observed mortality and serious injury (M/SI) rows of Table
2.

Annual rates calculated from detected mortalities are a negatively-biased accounting of human-caused mortality;
they represent a definitive lower bound. Detections are irregular, incomplete, and not the result of a designed sampling
scheme. Research on other cetaceans has shown the actual number of deaths can be several times higher than observed
(Wells et al. 2015; Williams et al. 2011). The hierarchical Bayesian, state-space model used to estimate North Atlantic
right whale abundance (Pace et al. 2017) can also be used to estimate total mortality for adults and juveniles

. The estimated
rate of total mortality using this modeling approach is animals (non-calves) per year, or
animals total, for the period 20165-20 (Pace et al. 2021). This estimated total mortality accounts for detected
mortality and serious injury (injuries likely to lead to death), as well as undetected (cryptic) mortality within the
population. Figure 6 shows the estimates of total mortality for 199020 theis state-space model. The

’ total mortality for the 5-year period 20165-20

is times higher than the detected mortality and serious injury value reported
for the same period in the previous stock assessment report. The estimated mortality for 20210 is not yet available
because it is derived from a comparison with the population estimate for 20222, which, in turn, is contingent on the
processing of all photographs collected through 202221 for incorporation into the state-space
model of the sighting histories of individual whales. An analysis of right whale mortalities between 2003 and 2018
found that of the 33 examined non-calf carcasses for which cause of death could be determined, all mortality was
human-caused (Sharp et al. 2019). Based on these findings, 100% of the estimated mortality of animals (non-
calves) per year is assumed to be human-caused. Sharp et al. (2019) found that 5 of 10 (50%) calf mortalities were
from natural causes.
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There is currently insufficient information to apportion the estimated total right whale mortality to that occurring
in U.S. waters. To apportion the estimated total right whale mortality by cause, e.g., entanglement versus vessel
collision, we used the proportion of observed mortalities and serious injuries from entanglement compared to those

from vessel collision for the period 20176-20216. During this period, % of the observed mortality and serious
injury was the result of entanglement and % was from vessel collisions. Applying these proportions to the
estimated total mortality of adults and juveniles provides an estimate of total entanglement deaths and

total vessel collision deaths during 20176-20216 (Table 2). These estimates may be biased if there is significant bias
in the detection of entanglement versus vessel collision serious injuries. From 1990 to 2017, NMFS determined a total
of 62 right whales were seriously injured, and of these, 54 (87%) were due to entanglement. However, during the same
period, of 41 right whale carcasses examined for cause of death, 21 (51%) were attributed to vessel collision and 20
(49%) to entanglement. Moore et al. (2004) and Sharp et al. (2019) theorized that the underrepresentation of
entanglement deaths in examined carcasses may be the result of weight loss in chronically entangled whales, who can
become negatively buoyant and sink at the time of death, whereas whales killed instantly by vessel collision may
remain available for detection for a longer period and are more likely to be recovered for examination. However,
floating carcasses of whales wind and currents, may not be carried into areas
where detection is likely, whereas entangled whales may continue to swim
and move into areas patrolled by survey teams.

of serious injur maintained by the NMFS Greater Atlantic and Southeast
Regional Offices between 2001-2020 59% of all right whale serious injuries were first documented by
survey teams, only 19% of right whale carcasses were first discovered by survey teams. The visibility of

some entanglements may add to the likelihood of serious injury detection, whereas blunt trauma from a vessel collision
may not be externally detectable. Both Pace et al. (2021) and Moore et al. (2020) recommend continued research into
the potential mechanisms creating the disparity between apparent causes of serious injuries and necropsy results.

Table 2. Annual estimated and observed human-caused mortality and serious injury for the North Atlantic right

whale (Eubalaena glacialis). Estimated total
mortality is derived from annual population estimates for adults and juveniles from 20165-20 (Pace et al.
2017; Pace et al. 2021).

Years Source Total f\‘\?er:':g:a

Estimated total adult and juvenile mortality
581 - Estimated adult and juvenile incidental fishery-related mortality
Estimated adult and juvenile vessel collision mortality
Observed total human-caused M/SI? 1
20176 Observed incidental fishery-related M/SI3® 2
202 Observed vessel collision M/SI? 12 2.
Fishery-related S| prevented® 1.

a. Observed serious injury events with decimal values were counted as 1 for this comparison.
b. The observed incidental fishery interaction count does not include fishery-related serious injuries that were prevented by disentanglement.
c. Fishery-related serious injuries prevented are a result of successful disentanglement efforts.
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Figure 6. Time series of estimated total right whale mortalities, 1990-202019.

The small population size and low annual reproductive rate of right whales suggest that human sources of
mortality have a greater effect relative to population growth rates than for other whale species (Corkeron et al. 2018).
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The principal factors preventing growth and recovery of the population are entanglement and vessel strikes. Between
1970 and 2018, 124 right whale mortalities were recorded (Knowlton and Kraus 2001; Moore et al. 2005; Sharp et al.
2019). Of these, 18 (14.5%) were calves that were believed to have died from perinatal complications or other natural
causes. Of the remainder, 26 (21.0%) resulted from vessel strikes, 26 (21.0%) were related to entanglement in fishing
gear, and 54 (43.5%) were of unknown cause. At a minimum, therefore, 42% of the observed total for the period and
43% of the 102 non-calf deaths were attributable to human impacts (calves accounted for six deaths from vessel strikes
and two from entanglements). However, when considering only those cases where cause of death could be determined,
100% of non-calf mortality was human-caused.

The details of a particular mortality or serious injury record often require a degree of interpretation (Moore et al.
2005; Sharp et al. 2019). The cause of death is based on analysis of the available data; additional information may
result in revisions. When reviewing Table 3 below, several factors should be considered: 1) a vessel strike or
entanglement may have occurred at some distance from the location where the animal is detected/reported; 2) the
mortality or injury may involve multiple factors (e.g., whales that have been both vessel struck and entangled are not
uncommon); 3) the actual vessel or gear type/source is often uncertain; and 4) entanglements may involve several
types of gear. Beginning with the 2001 Stock Assessment Report, Canadian records have been incorporated into the
mortality and serious injury rates to reflect the effective range of this stock. However, because whales have been
known to carry gear for long periods of time and travel great distances before being detected

, and recovered gear is often not adequately marked, it difficult to assign
entanglements to the country of origin.

It should be noted that entanglement and vessel collisions may not seriously injure or kill an animal directly but
may weaken or otherwise affect a whale’s reproductive success (van der Hoop et al. 2017; Corkeron et al. 2018;
Christiansen et al. 2020; Stewart et al. 2021). The NMFS serious injury determinations for large whales commonly
include animals carrying gear when these entanglements are constricting or are determined to interfere with foraging
(Henry et al. 2022). Successful disentanglement and subsequent resightings of these individuals in apparent good
health are criteria for downgrading an injury to non-serious. However, these and other non-serious injury
determinations should be considered to fully understand anthropogenic impacts to the population, especially in cases
where females’ fecundity may be affected.

Fishery-Related Mortality and Serious Injury

Not all mortalities are detected, but reports of known mortality and serious injury relative to PBR, as well as total
human impacts, are contained in the records maintained by the New England Aquarium and the NMFS Greater
Atlantic and Southeast Regional Offices. ecords were reviewed, and those determined to be human-caused
are detailed in Table 3. Information from an entanglement event often does not include the detail necessary to assign
the entanglements to a particular fishery or location.

Although disentanglement is often unsuccessful or not possible for many cases, there are several documented
cases of entanglements for which the intervention by disentanglement teams averted a likely serious-injury
determination. See Table 2 for the annual average of serious injuries prevented by disentanglement.

Whales often free themselves of gear following an entanglement event, and as such, scarring may be a better
indicator of fisheries interaction rates than entanglement records. Scarring rates suggest that entanglements occur at
about an order of magnitude more often than detected from observations of whales with gear on them. Knowlton et
al. (2012) reviewed scarring on identified individual right whales over a period of 30 years (1980-2009), documenting
1,032 definite, unique entanglement events on the 626 individual whales. Most individual whales (83%) were
entangled at least once, and over half of them (59%) were entangled more than once. About a quarter of the individuals
identified in each year (26%) were entangled in that year. Juveniles and calves were entangled at higher rates than
were adults. Moore et al. (2021) reported that between 1980 and 2017, 86.1% (642 of 746) individual whales identified
had evidence of entanglement interactions. Analysis of whales carrying entangling gear also suggest that entanglement
wounds have become more severe since 1990, possibly due to increased use of stronger lines in fixed fishing gear
(Knowlton et al. 2016).

Knowlton et al. (2012) concluded from their analysis of
entanglement scarring rates from 1980-2009 that efforts of the prior decade reduced right
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whale encounters with gear, and that the rate of serious entanglements (whales bearing gear or with a cut deeper than
8cm) had increasednet-werked. Using a-completely-different-data-seurce-{observed mortalities of eight large whale
species_from; 1970-20093, van der Hoop et al. (20132) found an increasing trend in entanglement mortality despite
requlatory effortsarrived-at-a-similar-conelusion. Similarhy-Pace et al. (20145), analyzing entanglement rates and
serious injuries due to entanglement of four large whale species during 1999-2009, found an increase in annual
entanglement rates but no significant trend in entanglement-related mortality, indicating re-suppert-that mitigation
measures implemented prior to 2009 had not been effective at reducing large whale mortality takes-due to commercial
fishing. Since 2009, new entanglement mitigation measures (72 FR 193, 05 October 2007; 79 FR 124, 27 June 2014;
86 FR 51970, 17 September +7-2021; 87 FR 11590,; 02 March-2; 2022) have been implemented as part of the Atlantic
Large Whale Take Reduction Plan, but their effectiveness has yet to be formally evaluated. One difficulty in assessing
mitigation measures is the need for a statistically significant time series to determine effectiveness.

Other Mortality

Vessel strikes are a major cause of mortality and injury to right whales (Kraus 1990; Knowlton and Kraus 2001,
van der Hoop et al. 2012). Records of vessel strike mortality and serious injury to right whales from 20176 through
20210 are have-been-summarized in Table 3. Researchers have identified increasing vessel speed as a factor in lethal
vessel strike events involving whales (VVanderlaan and Taggart 2007) and inferred a strong relationship between vessel
speed and the likelihood of interactions (Conn and Silber, 2013). Using simple biophysical models, Kelley et al. (2020)
determined that whales can be seriously injured or killed by vessels of all sizes and that a collision with a 50-ton vessel
transiting at sevenZ knots has a probability of lethality greater than 50%.

In 2008, NOAA Fisheries implemented finatizee-the North Atlantic right whale vessel speed regulations (50 CFR
224.105) in an effort to reduce vessel strike mortality. Since this rule was established, there have been several
evaluations of vessel compliance with the rule and its effectiveness at reducing vessel strikes of right whales (Silber
and Bettridge 2012, Laist et al. 2014, van der Hoop et al. 2015). Most recently, NMFS (2020) found that vessel

compliance with the speed rule varied across Seasonal Management Areas with apparent compliance during the 2018-
2019 season reaching 81% coastwide. In August 2022, NMFS proposed substantial changes to the speed rule to further
reduce ongoing lethal vessel strikes of right whales inU.S. waters WhICh was supported by a coast Wlde vessel strike
rlsk assessment (Garrlson et al. 2022). Early , y ,

An Unusual Mortality Event was established for North Atlantic right whales in June 2017 due to elevated
strandings along the Northwest Atlantic Ocean coast, especially in the Gulf of St. Lawrence region of Canada. There
were 343 dead whales documented through December 20210, with 1119 whales having evidence of vessel strike and
or-entanglement as the preliminary cause of death. Additionally, 172 free-swimming whales were documented as
being seriously injured (15% due to entanglements and 24 due to vessel strike) and 364 more were documented with
sublethal injuries and/or illness (267 due to entanglements, 51 due to vessel strike, and 56 of unknown cause) during
the time period. Therefore, through December 20219, the number of whales included in the UME was 8778, including
343 dead, 1712 seriously injured, and 364 sublethally injured and/or ill. UME updates are available at
(https://www.fisheries.noaa.gov/national/marine-life-distress/2017-20210-north-atlantic-right-whale-unusual-
mortality-event)*.



https://www.fisheries.noaa.gov/national/marine-life-distress/2017-2020-north-atlantic-right-whale-unusual-mortality-event
https://www.fisheries.noaa.gov/national/marine-life-distress/2017-2020-north-atlantic-right-whale-unusual-mortality-event

Table 3. Observed human-caused mortality and serious injury records of right whales: 20176-202162

DateP

Fate

1D

Location®

Assigned
Cause

Value
against
PBR®

Countryd

Gear
Type®

Description
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08/28/2016 o 2608 land NS EN 1 ple NR ectoral Line frails 5C t_alt:g HES
Hury Sigrificant health-dechne—heavy
i Beeg_. PO Sed-carcass with-mult pte
0813112616 y 4320 land. NS EN 1 CN PT . g WiapsoR-pecte & :
eS [ eati g ea.eass DU‘IF e} te S-Vev
constreting-entanglement—Fhin
19/23/2016 Mertaht 269 off-Seguin blubberlayerand-otherfindings
¥ Island-MA BN * N ot consistentwith-prolonged-stress-due
to-chronicentanglement-Gear
and-ene-Hne-over-back—Full
12/04/2016 i 3405 N EN 075 X NE conﬁgunaﬂ_on whlknewn—Caltnot
copedodos bl
Cape Cod Carcass with deep hemorrhaging and
04/13/2017 | Mortality | 4694 P VS 1 us - muscle tearing consistent with blunt
Bay, MA P
orce trauma.
Gulf of St Carcass with acute internal
06/19/2017 | Mortality | 1402 Lawrence, VS 1 CN - hemorrhaging consistent with blunt
QC force trauma.
Fresh carcass found anchored in at
Gulf of St least 2 sets of gear. Multiple lines
06/21/2017 | Mortality | 3603 Lawrence, EN 1 CN PT through mouth and constricting wraps
QC on left pectoral. Glucorticoid levels
support acute entanglement as COD.
Gulf of St Carcass with acute internal
06/23/2017 | Mortality | 1207 Lawrence, VS 1 CN - hemorrhaging consistent with blunt
QC force trauma.
off No gear present, but evidence of
07/04/2017 | SEMOUS | 3139 | Nantucket | EN 1 XU NP recent extensive, constricting
Injury MA entanglement and health decline. No
' resights.
07/06/2017 | Mortality - Lawrence, VS 1 CN - o ging.
Qc Glucorticoid levels support acute
blunt force trauma as COD.
Line exiting right mouth, crossing
Serious Gulf of st ™ ks, No-sonsiricing
07/19/2017 - 4094 | Lawrence, EN 1 CN PT S ricting
Injury Qc configuration, but evidence of
significant health decline. No
resights.
Gulf of st hemorthaging, Glucortcoid lovels
07/19/2017 | Mortality | 2140 | Lawrence, VS 1 CN - ging.
Qc support acute blunt force trauma as
COD.
No gear present, but evidence of
Martha’s constricting wraps around both
08/06/2017 | Mortality - Vineyard, EN 1 XU NP pectorals and flukes with associated
MA tissue reaction. Histopathology results

support entanglement as COD.
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Gulf of St Anchored in gear with extensive
09/15/2017 | Mortality | 4504 Lawrence, EN 1 CN PT constricting wraps with associated
QC hemorrhaging.
No gear present, but evidence of
extensive ent involving pectorals,
Nashawen mouth, and body. Hemorrhaging
10/23/2017 | Mortality - a Island, EN 1 XU NP A e .
MA assoc_la_teo_l Wlth_body and right
pectoral injuries. Histo results support
entanglement as COD.
Extensive, severe constricting
entanglement including partial
01/22/2018 | Mortality | 3893 | . of EN 1 CN PT amputation of right pectoral
irginia accompanied by severe proliferative
Beach, VA bone growth. COD - chronic
entanglement.
No gear present, but extensive recent
injuries consistent with constricting
Serious gear on right flipper, peduncle, and
02/15/2018 Injury 3296 off Jekyll EN 1 XU NP leading fluke edges. Large portion of
Island, GA right lip missing. Extremely poor
condition - emaciated with heavy
cyamid load. No resights.
Free swimming with line through
Prorated mouth and trailing both sides. Full
07/13/2018 Injury 3312 EN 0.75 CN NR configuration unknown - unable to
confirm extent of flipper
involvement. No resights.
Free-swimming with buoy trailing 70
ft behind whale. Attachment point(s)
unknown. Severe, deep, raw injuries
on peduncle & head. Partial
Prorated off Grand disentanglement. Resighted with line
07/30/2018 . 3843 EN 0.75 XC GU exiting left mouth and no trailing
Injury Manan, .
NB gear. Possible rostrum and Ieft_
pectoral wraps, but unable to confirm.
Improved health, but final
configuration unclear. No additional
resights.
Martha’s No gear present. Evidence o_f
08/25/2018 | Mortality | 4505 | Vineyard, EN 1 XU NP constricting pectoral wraps with
MA associated hemorrhaging. COD -
acute entanglement
No gear present, but evidence of
. of constricting wraps across ventral
10/14/2018 | Mortality 3515 Nantucket, EN 1 XU NP surface and at pectorals. COD - acute,
MA severe entanglement.
Free-swimming with open bridle
through mouth. Resight in Apr2019
12/20/2018 Pro_rated 2310 Nantucket, EN 0.75 XU NR shows configuration c_hanged, but
Injury MA unable to determine full

configuration. Health appears
stable.No additional resights
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6/4/2019

Mortality

4023

VS

CN

Abrasion, blubber hemorrhage, and
muscle contusion caudal to blowholes
consistent with pre-mortem vessel
strike

6/20/2019

Mortality

1281

VS

CN

Sharp trauma penetrating body cavity
consistent with vessel strike. Vessel
>65 ft based on laceration dimensions.

6/25/2019

Mortality

1514

VS

CN

Fractured ear bones, skull
hemorrhaging, and jaw contusion
consistent with blunt trauma from

vessel strike.

6/27/2019

Mortality

3450

VS

CN

Hemothorax consistent with blunt force
trauma.

7/4/2019

Serious
Injury

3125

EN

CN

PT

Free-swimming with extensive
entanglement involving embedded head
wraps, flipper wraps, and trailing gear.

Baleen damaged and protruding from
mouth. Partially disentangled: 200-300
ft of line removed. Embedded rostrum

and blowhole wraps remain, but now
able to open mouth. Significant health
decline. No resights.

8/6/2019

Mortality

1226

EN

CN

NR

Constricting rostrum wraps, in anchored
or weighted gear. Carcass found with
no gear present but evidence of
extensive constricting entanglement
involving rostrum, gape, both flippers.
COD - probable acute entanglement

1/8/2020

Serious
Injury

off
Altamaha
Sound, GA

VS

us

Dependent calf with deep lacerations to
head and lips, exposing bone. No
resights post 15Jan2020.

2/24/2020

Serious
Injury

3180

off
Nantucket,
MA

EN

XU

NR

Free-swimming with bullet buoy lodged
in right mouthline, far forward. Line
seen exiting left gape. No trailing gear
visible. Poor condition - emaciated with
heavy cyamid load. No resights.

3/16/2020

Prorated
Injury

Georges
Bank

EN

0.75

XU

NR

Free-swimming with 2 polyballs
trailing approximately 30 ft aft of
flukes. Attachment point(s) and full
configuration unknown. No resights

6/24/2020

Mortality

5060

off
Elberon, NJ

VS

us

Dependent calf with deep lacerations
along head and peduncle from 2
separate vessel strikes. Head lacerations
were chronic and debilitating while the
laceration to peduncle was acutely fatal.
Proximate COD - sharp and blunt
vessel trauma. Ultimate COD -
hemorrhage and paralysis.
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Free-swimming with 2 lines embedded
in rostrum, remaining configuration

Serious 2.7nm E of unknown. Extremely poor condition -
10/11/2020 - 4680 | Sea Bright, EN 1 XU NR . : ; :
Injury emaciated with greying skin. Large,
NJ A -
open lesion on left side of head. No
resights.
Free-swimming with deeply embedded
rostrum wrap. Partial disentanglement -
removed 100 ft of trailing line and
attached telemetry. Health deteriorated
. off over subsequent sightings - emaciation,
10/19/2020 | Mortality | 3920 Nantucket, EN 1 CN PT increased cyamid load, sloughing skin.
MA Carcass documented on 27Feb2021 off
Florida. No necropsy conducted but
COD from chronic entanglement most
parsimonious.
Free-swimming with constricting wraps
Serious off . at peduncle and fluke insertion and
1/11/2021 - 1803 | Fernandina EN 1 XU NR -
Injury Beach. FL around left fluke blade. No resights post
' 12Jan2021.
Dependent calf. 54 ft vessel traveling at
St. 21 kts self-reported strike. Calf stranded
2/12/2021 | Mortality | 5130 | Augustine, VS 1 us - on 13Feb2021. Deep lacerations across
FL back and head with associated fractured
ribs and skull.
54 ft vessel traveling at 21 kts self-
. St Ireported strifke. Ilzactatirljg ferr]nale V\gthd
Prorate " acerations of unknown depth resighte
2/12/2021 Injury 3230 AUQEEtme‘ Vs 52 US ) on 16Feb2021. Dependent calf died
from injuries received (see 12Feb2021
mortality event). No additional resights.
Free-swimming with constricting
rostrum wrap and trailing gear 300 ft.
Partial disentanglements on 3 separate
occasions removed sections of trailing
gear. Successful calving event in
Dec2021. Stable health until 23Jul2022
Serious off_ When appeared_thinner, increased
3/10/2021 Injury 3560 | Sandwich, EN 1 XU GU lesions & cyamids, and discolored
MA rostrum. Dependent calf (see
02Dec2021 event) last sighted on
26Apr2022, not present at 23Jul2022 or
22Sep2022 sightings. (Carrying new
entanglement and in significant health
decline at 22Sep2022 sighting.) No
additional resights.
Recent (within hours) entanglement -
Line through mouth and over rostrum
leading down towards right flipper and
Serious Gulf of St back towards flukes. Constricting line
7/13/2021 Injury 4615 Lawrence, EN 1 CN NR over peduncle and down to weighted
QC gear. Resighted on 14Jul2021 with
rostrum wrap leading down to weighted
gear, no gear on fluke or peduncle area.
No additional resights.
Serious 2022 off Dependent calf of seriously injured
12/2/2021 Injury calf of | Cumberland EN 1 XU - lactating female (see 10Mar2021
3560 | Island, GA event). No resights post 26Apr2022.

Assigned Cause

Observed five-year mean (US/CN/XU/XC)

Vessel strike

(0.98/1.6/0/0)
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Entanglement 4.65-7 (0/1.752:45/2.765/0.159)

a. For more details on events, see Henry et al. 20232022.

b. The date sighted and location provided in the table are not necessarily when or where the serious injury or mortality occurred; rather, this
information indicates when and where the whale was first reported beached, entangled, or injured.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS guidelines (NOAA 2012).

d. CN=Canada, US=United States, XC=Unassigned 1st sight in CN, XU=Unassigned 1st sight in US.

e. H=hook, GN=gillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none recovered/received, PT=pot/trap, WE=weir.

STATUS OF STOCK

This is a strategic stock because the average annual human-related mortality and serious injury exceeds PBR, and
also because the North Atlantic right whale is listed as an endangered species under the ESA. The size of this stock is
extremely low relative to OSP and has been declining since 2011 (see Pace et al. 2017). The North Atlantic right whale
is considered one of the most critically endangered populations of large whales in the world (Clapham et al. 1999;
NMES 2017; IUCN 2020). The observed (and clearly biased low, Pace et al. 2021) human-caused mortality and
serious injury was 7.1 right whales per year from 2017 through 2021. Using the refined methods of Pace et al. (2021),
the estimated annual rate of total mortality of adults and juveniles for the period 2016—2020 was 27.2, which is 3.4
times larger than the 8.1 total derived from reported mortality and serious injury for the same period. Given that PBR
has been calculated as 0.7, human-caused mortality or serious injury for this stock must be considered significant.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK

Habitat IssuesHABIFATISSUES

Beyond human-caused mortality and serious injury, there are other factors that may be causing a decline or
impeding right whale recovery, or may become factors in the future. These include potential effects of climate change
and impacts of emerging industries such as offshore wind energy and aquaculture development.

Baumgartner et al. (2017) discussed that ongoing and future environmental and ecosystem changes may displace
C. flnmarchlcus or disrupt the mechanlsms that create very dense copepod patches upon WhICh rlght whales depend

ef—Mameen#tedtsmbutteneﬁnght—whalesand—tkwpre%Ocean Ihewarmlng eendtttensm the Gulf of Maine has

ve-altered the availability of late stage C. finmarchicus to right whales, resulting in a sharp decline in sightings in the
Bay of Fundy and Great South Channel over the last decade (Record et al. 2019; Davies et al. 2019; Meyer-Gutbrod
et al. 2021) and an increase in sightings in Cape Cod Bay (Mayo et al. 2018; Ganley et al. 2019).

Climate change is also affecting the seasonal timing of the whales’ presence in traditional habitats, leading to a
mismatch with static management measures designed to reduce anthropogenic threats (Ganley et al. 2022; Pendleton
et al. 2022). The Gulf of St. Lawrence has become an important habitat for a large portion of the population since at
least 2015 (Simard et al. 2019; Crowe et al. 2021; Durette-Morin et al. 2022), which resulted in a substantial increase
in_anthropogenic_mortality before management measures could be implemented (Davies and Brillant 2019). An
Unusual Mortality Event was declared for the species as a result (https://www.fisheries.noaa.gov/national/marine-life-
distress/2017-20210-north-atlantic-right-whale-unusual-mortality-event).>-G Gavrilchuk et al. (2021) suggested that
ocean warming in the Gulf of St. Lawrence may eventually compromise the suitability of this foraging area for right
whales, potentially displacing them further to the shelf waters east of Newfoundland and Labrador in search of dense
Calanus patches.

Food limitation may be contributing to the decline in the population’s health and reproduction. Meyer-Gutbrod
et al. (2022) found that the right whales’ increased use of the Gulf of St. Lawrence over the last 10 years was driven
by a decline in prey in the Gulf of Maine, and not an increase in prey in Canada. Knowlton et al. (2022) found that the
apparent health of all whales in the population had declined significantly since the 1980s, including those not
documented as injured.

Declining body sizes are a potential contributor to low birth rates over the past decade. Stewart et al. (2022)
found that larger whales had shorter inter-birth intervals and produced more calves per potential reproductive year. A
whale born in 2019 is now expected to reach a body length 1 m shorter than a whale born in 1981. Smaller whales
may be the result of poor nutrition or sublethal injury, either to the whale or to their mother (Stewart et al. 2021). Reed
et al. (2022) show that it is both the failure of the pre-breeding females to transition to reproducing females, as smaller




tnaddition-offshore wind energy development along the east coast of the U.S. will introduce stressors
to North Atlantic right whales and their habitat, such as noise and/or pressure, entanglement hazards, vessel traffic,
and changes in oceanographic conditions. Potential impacts to North Atlantic right whales, depending on the stressors,
include: hearing impairment; behavioral disturbance; avoidance of wind areas; injury and mortality (i.e., from
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FIN WHALE (Balaenoptera physalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Fin whales have a global
distribution, with populations found from T
temperate to polar regions in all ocean
basins (Edwards et al. 2015). Within the :
Northern Hemisphere, populations in the =~ a8 .
North Pacific and North Atlantic oceans e
can be considered at least different ~
subspecies, if not different species
(Archer et al. 2019). The Scientific
Committee of the International Whaling
Commission (IWC) has proposed stock - Yy
boundaries for North Atlantic fin whales. = fD o 0 O (4>

ff the eastern United ¥ ~ ‘
States, Nova Scotia, and the southeastern
coast of Newfoundland are
believed to constitute a single stock
under the present IWC scheme (Donovan
1991). Although the stock identity of
North Atlantic fin whales has received
much recent attention from the
IWC,
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of stock boundaries
remains uncertain. The existence of a
subpopulation structure was suggested
by local depletions that resulted from
commercial overharvesting (Mizroch et
al. 1984).

A genetic study conducted by 7 .
Bérubé et al. (1998) using both " / Fin Whale
mitochondrial and nuclear DNA '
provided strong support for an earlier W W 6 o s
population model proposed by Kellogg
(1929) and others. This postulates the
existence of several subpopulations of fin
whales in the North Atlantic and
Mediterranean with limited gene flow
among them. Bérubé et al. (1998) also
proposed that the North Atlantic
population showed recent divergence due
to climatic changes (i.e., postglacial
expansion), as well as substructuring over even relatively short distances. The genetic data are consistent with the idea
that different subpopulations use the same feeding ground, a hypothesis that was also originally proposed by Kellogg
(1929). More recent genetic studies have called into question conclusions drawn from early allozyme work (Olsen et
al. 2014) North Atlantic fin whales show a very low rate of genetic diversity throughout their range excluding
the Mediterranean (Pampoulie et al. 2008).

Figure 1. Distribution of fin whale sightings from NEFSC and
SEFSC shipboard and aerial surveys during the summers of 1995,
1998, 1999, 2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016, and 2021
and DFO’s 2007 TNASS and 2016 NAISS surveys. Isobaths are the
100-m, 1,000-m and 4000-m depth contours. Circle symbols represent
shipboard sightings and squares are aerial sightings.

Fin whales are common in waters of the U.S. Atlantic Exclusive Economic Zone (EEZ), principally from Cape
Hatteras northward (Figure 1). In a globally-scaled review of sightings data, Edwards et al. (2015) found evidence to
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confirm the presence of fin whales in every season throughout much of the U.S. EEZ north of 30° N; however, densities
vary seasonally. Fin whales accounted for 46% of the large whales and 24% of all cetaceans sighted over the
continental shelf during aerial surveys between Cape Hatteras and Nova Scotia during 1978-1982

. While much remains unknown, the magnitude of the ecological role of the fin whale is impressive.
In this region fin whales are the dominant large cetacean species during all seasons, having the largest standing stock,
the largest food requirements, and therefore, the largest influence on ecosystem processes of any cetacean species
(Hain et al. 1992; Kenney et al. 1997). Acoustic detections of fin whale singers augment and confirm these visual
sighting conclusions for males. Recordings from the Atlantic Continental Shelf, and deep-ocean areas detected some
level of fin whale singing year round (Watkins et al. 1987; Clark and Gagnon 2002; Morano et al. 2012; Davis et al
2020). These acoustic observations from both coastal and deep-ocean regions support the conclusion that male fin
whales are broadly distributed throughout the western North Atlantic for most of the year.

New England and Gulf of St. Lawrence waters represent major feeding grounds for fin whales. There is evidence
of site fidelity by females, and perhaps some segregation by sexual, maturational, or reproductive class in the feeding
area (Agler et al. 1993; Schleimer et al. 2019). Seipt et al. (1990) reported that 49% of identified fin whales sighted
on the Massachusetts Bay area feeding grounds were resighted within the same year, and 45% were resighted in
multiple years. The authors suggested that fin whales on these grounds exhibited patterns of seasonal occurrence and
annual return that in some respects were similar to those shown for humpback whales. This was reinforced by Clapham
and Seipt (1991), who showed maternally-directed site fidelity for fin whales in the Gulf of Maine.

ased on an analysis of neonate stranding data, suggested that calving takes place during October
to January in latitudes of the U.S. mid-Atlantic region; however, it is unknown where calving, mating, and wintering
occur for most of the population. Results from the Navy’s SOSUS program (Clark 1995; Clark and Gagnon 2002)
indicated a substantial deep-ocean distribution of fin whales. It is likely that fin whales occurring in the U.S. Atlantic
EEZ undergo migrations into Canadian waters, open-ocean areas, and perhaps even subtropical or tropical regions
(Edwards et al. 2015; Silve et al. 2019). However, the popular notion that entire fin whale populations make distinct
annual migrations like some other mysticetes has questionable support in the data.; Iin the North Pacific, year-round
monitoring of fin whale calls found no evidence for large-scale migratory movements (Watkins et al. 2000).

POPULATION SIZE

The best available current abundance estimate for fin whales in the North Atlantic stock is 6,802 (CV=0.24),
sum of the 2016 NOAA shipboard and aerial surveys and the 2016 NEFSC and Department of Fisheries and Oceans
Canada (DFO) surveys (“Florida to Newfoundland/Labrador (COMBINED)” in Table 1). Because the survey areas
did not overlap, the estimates from the two surveys were added together and the CVs pooled using a delta method to
produce a species abundance estimate for the stock area.

Earlier Abundance Estimates

Please see Appendix IV for earlier abundance estimates.

Recent Surveys and Abundance Estimates

An abundance estimate for western North Atlantic fin whales was generated from vessel surveys conducted in
U.S. waters of the western North Atlantic during the summer of 2016 (Table 1; Garrison 2020; Palka 2020). One
survey was conducted from 27 June to 25 August in waters north of 38°N latitude and consisted of 5,354 km of on-
effort trackline along the shelf break and offshore to the outer limit of the U.S. EEZ (NEFSC and SEFSC 2018). The
second vessel survey covered waters from Central Florida to approximately 38°N latitude between the 100-m isobaths
and the outer limit of the U.S. EEZ during 30 June—19 August. A total of 4,399 km of trackline was covered on effort
(NEFSC and SEFSC 2018). Both surveys utilized two visual teams and an independent observer approach to estimate
detection probability on the trackline (Laake and Borchers 2004). Mark-recapture distance sampling was used to
estimate abundance.

DFO generated fin whale estimates from a large-scale aerial survey of Atlantic Canadian shelf and shelf break
habitats extending from the northern tip of Labrador to the U.S. border off southern Nova Scotia in August and
September of 2016 (Table 1; Lawson and Gosselin 2018). A total of 29,123 km of effort was flown over the Gulf of
St. Lawrence/Bay of Fundy/Scotian Shelf stratum and 21,037 over the Newfoundland/Labrador stratum. The Bay of
Fundy/Scotian shelf portion of the fin whale population was estimated at 2,235 (CV=0.41) and the
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Newfoundland/Labrador portion at 2,177 (CV=0.47). The Newfoundland estimate was derived from Twin Otter data
using two-team mark-recapture multi-covariate distance sampling methods. The Gulf of St. Lawrence estimate was
derived from the Skymaster data using single team multi-covariate distance sampling with left truncation (to
accommodate the obscured area under the plane) where size-bias was also investigated, and the Otter-based perception
bias correction was applied. An availability bias correction factor, which was based on the cetaceans’ surface intervals,
was applied to both abundance estimates.

Table 1. Summary of recent abundance estimates for western North Atlantic fin whales with month, year, and area
covered during each abundance survey, and resulting abundance estimate (Nest) and coefficient of variation (CV).
The estimate considered best is in bold font.

Month/Year Area Nest Cv
Jun—Sep 2016 Florida to lower Bay of Fundy 2,390 0.40
Aug—Sep 2016 Bay of Fundy/Scotian Shelf 2,235 0.413
Aug—Sep 2016 Newfoundland/Labrador 2,177 0.465
Jun—Sep 2016 Florida to Newfoundland/Labrador (COMBINED) 6,802 0.24

( )

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for fin whales is 6,802 (CV=0.24). The minimum
population estimate for the western North Atlantic fin whale is 5,573 (Table 2).

Current Population Trend

A trend analysis has not been conducted for stock. The statistical power to detect a trend in abundance
for this stock is poor due to the relatively imprecise abundance estimates and variable survey design. For example, the
power to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision
(e.g., CVv>0.30) remains below 80% (alpha=0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007).

There is current work to standardize the stratuma-specific previous
abundance estimates to consistently represent the same regions and include appropriate corrections for perception and
availability bias. These standardized abundance estimates will be used in state-space trend models that incorporate
environmental factors that could potentially influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Based on photographically identified fin
whales, Agler et al. (1993) estimated that the gross annual reproduction rate was 8%, with a mean calving interval of
2.7 years.

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based

31



on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is £5,573. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery factor
is 0.10 because the fin whale is listed as endangered under the Endangered Species Act (ESA). PBR for the western
North Atlantic fin whale is 11.

Table 2. Best and minimum abundance estimates for the western North Atlantic fin whale (Balaenoptera physalus)
with Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR.

Nest CVv Nmin Fr Rmax PBR

6,802 0.24 5,573 0.1 4 11

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

For the period 2017 through 2021, the annual detected (i.e., observed) human-caused mortality and serious
injury to fin whales averaged 2.05 individuals per year (Table 3). This is derived from two components: 1) incidental
fishery entanglement records at 1.45 per year and 2) vessel strike records averaging 0.60 per year.

Injury determinations are made based upon the best available information; these determinations may change with
the availability of new information (Henry et al. 2023). Only records considered to be confirmed human-caused
mortalities or serious injuries are reported in the observed mortality and serious injury (M/SI) rows of Table 4.

Table 3. The total annual observed average human-caused mortality and serious injury for the western North
Atlantic fin whale (Balaenoptera physalus).

Years Source Annual Avg.
20175-202149 Fishery entanglementstacidental-fishery-interactions 1.45
20175-202119 Vessel strikeseelisions 0.600-40

TOTAL 2.05%:85

Fishery-Related Serious Injury and Mortality
United States

U.S. fishery interaction records for large whales are sourced from dedicated fishery observer data, and
opportunistic _reports compiled in the Greater Atlantic Regional Fisheries Office (GARFO)/NMFS
entanglement/stranding database. No confirmed fishery-related mortalities or serious injuries of fin whales have been
reported in the NMFS Sea Sampling bycatch database (fishery observers) during this reporting period. Records of
stranded, floating, or injured fin whales for the reporting period with substantial evidence of fishery interactions

causing serious injury or mortality are presented |n Table 4 (Henry et al. 2023) These records likely underestlmate
entanqlements for the stock.U-S: A




in Table 4.

serious injuries from the current reporting period

onfirmed mortalities and
are

Table 4. Confirmed human-caused mortality and serious injury records of fin whales (Balaenoptera physalus)
where-the cause-was-assighed-as-eitheran-entanglement (EN) or a-vessel strike (VS): 20175-2021192,

Date®

Fate

1D

Location®

Value
against
PBR®

Assigned
Cause

Country?

Gear
Type®

Description

Serious
rjury

eepniod
Hapuay

SOt e e e R et
potRts-and-configtration

Prorated

hjury

of\VrgHia
Beach; VA

aleng-lefthpperarea—Attachment

Prorated
hjury

off
Provincetown;
MA

6-8ft-aftof flukes-Attachment

30May17

Mortality

Port Newark,
NJ

VS 1

us

Fresh carcass on bow of 656 ft
vessel. Speed at strike unknown.

25Aug17

Mortality

off Miscou
Island, QC

EN 1

CN

PT

Fisher found fresh carcass when
hauling gear. Entangled at 78m
depth, 51m from trap. Full
configuration unknown, but
unlikely to have drifted post-
mortem into gear.

22Jun18

Mortality

16:5nm-E
of Gaspe, QC

EN 1

CN

NP

No gear present. Fresh carcass with
evidence of constricting
entanglement across ventral pleats
and peduncle with raw injuries to
fluke. Evidence of associated
bruising. No necropsy, but COD
due to entanglement most
parsimonious.

140ct18

Mortality

Ladders

Cape Cod Bay

VS 1

us

Floating carcass with great white
shark actively scavenging. Landed
on 18 Oct. Necropsied on 19 Oct.

Left side not examined due to
remote location & no heavy
equipment. Additional exam

conducted on 30 Oct. Evidence of
blunt force trauma - fractured
mandibles and rostrum with
associated hemorrhaging.

Histopathology results support

findings.

19Jun19

Mortality

20nm-Eof
Miscou, QC

EN 1

CN

NR

No necropsy and no gear present
but evidence of extensive
constricting entanglement injuries
across ventral surface, peduncle
and fluke insertion. Entanglement
as COD is most parsimonious.

33




Carcass anchored in gear with line
Portugal Cove through mouth. No necropsy but
180ul19 | Mortality - South, EN 1 CN PT COD%mm ntanalement E’Si’nost
Avalon, NL tangle
parsimonious.
Assigned Cause 5-Year mean (US/CN/XU/XC)
Vessel Strike (0.604/0/0/0)
Entanglement 1.45 (0/0.8/ /0.50)

a. For more details on events please see Henry et al. 2023

b. The date sighted and location provided in the table are not necessarily when or where the serious injury or mortality occurred; rather, this
information indicates when and where the whale was first reported beached, entangled, or injured.

¢. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS guidelines (NOAA 2012).

d. US=United States, XU=Unassigned 1st sight in US, CN=Canada, XC=Unassigned 1st sight in CN.

e. H=hook, GN=gillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none recovered/received, PT=pot/trap, WE=weir

Other Mortality

or injury as a result of vessel collision
has an impact on this stock (Schleimer et al. 2019).

AFFECTING THE STOCK
H

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic stock of fin
whales is lacking.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al.
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean
species (e.g., MacLeod 2009; Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population
size of this species will respond to these changes and how the ecological shifts will affect human impacts to the species.
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spring transition date (Friedland et al. 2015) in the eastern Gulf of Maine. These studies suggest that fin whales are
adapting to long-term changes in temperature, although the mechanisms behind these relationships and effects on the
population are not known at this time.

Chavez-Rosales et al. (2022) documented an overall 178 km northeastward spatial distribution shift of the
seasonal core habitat of Northwest Atlantic cetaceans that was related to changing habitat/climatic factors. Results
varied by season and species. This study used sightings data collected during seasonal aerial and shipboard line
transect abundance surveys during 2010 to 2017. During this time frame, the weighted centroid of the fin whale core
habitat moved towardsthe-northeastinal-seasons—wherethe-farthest was-during fall (223 km towards the northeast)
and the-least was-during winter (33 km). There is uncertainty in how, if at all, the changes in distribution and population
size of cetacean species may interact with changes in distribution of prey species and how the ecological shifts will
affect human impacts to the species.
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SEl WHALE (Balaenoptera borealis borealis):
Nova Scotia Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Mitchell and Chapman (1977) reviewed
the sparse evidence on stock identity of western
North Atlantic sei whales, and suggested two  46°N -
stocks—a Nova Scotia stock and a Labrador
Sea stock. The range of the Nova Scotia stock
includes the continental shelf waters of the
northeastern U.S., and extends northeastward to
south of Newfoundland. The Scientific — 42°N-
Committee of the International Whaling
Commission (IWC), while adopting these  40°N -
general boundaries, noted that the stock identity
of sei whales (and indeed all North Atlantic
whales) was a major research problem
(Donovan 1991). Telemetry evidence indicates
a migratory corridor between animals foraging
in the Labrador Sea and the Azores, based on
seven individuals tagged in the Azores during 34N
spring migration (Prieto et al. 2014). These data
support the idea of a separate foraging ground ~ 32°N-
in the Gulf of Maine and Nova Scotia.
However, recent genetic work 30°N -

N

+

did not reveal stock structure in the 28°N A
North Atlantic

w)w Sei Whale

- &
80°W 75°W T0°W 65°W

though the  26°N-
authors acknowledge that they cannot rule out
the presence of multiple stocks (Huijser et al.
2018). Therefore, in the absence of clear
evidence to the contrary, the proposed IWC
stock definition is provisionally adopted, and
the “Nova Scotia stock” is used

management

Figure 1. Distribution of sei whale sightings from NEFSC and
SEFSC shipboard and aerial surveys during the summers of
1995, 1998, 1999, 2002, 2004, 2006, 2007, 2008, 2010, 2011,

"The 2016 and 2021 and DFO’s 2007 TNASS and 2016 NAISS
IWC boundaries thisstock  Surveys. Isobaths are the 100-m, 200-m, 1000-m and 4000-m

from the U.S. east coast to Cape  deoth contours.
Breton, Nova Scotia, thence east to longitude
42° W. A key uncertainty in the stock structure definition is due to the sparse availability of data to discern the
relationship between animals from the Nova Scotia stock and other North Atlantic stocks and to determine if the Nova
Scotia stock contains multiple demographically independent populations.

Habitat suitability analyses suggest that the recent distribution patterns of sei whales in U.S. waters appear to be
related to waters that are cool (<10°C), with high levels of chlorophyll and inorganic carbon, and where the mixed
layer depth is relatively shallow (<50m; Palka et al. 2017; Chavez-Rosales et al. 2019). Sei whales have often been
found in the deeper waters characteristic of the continental shelf edge region (Mitchell 1975; Hain et al. 1985). During
the spring/summer feeding season, existing data indicate that a major portion of the Nova Scotia sei whale stock is
centered in northerly waters, perhaps on the Scotian Shelf (Mitchell and Chapman 1977). Based on analysis of records

the Blandford, Nova Scotia whaling station,
Mitchell (1975) described two “runs” of sei whales, in June—July and in
September—October. He speculated that the sei whale stock migrates from south of Cape Cod and along the coast of
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eastern Canada in June and July, and returns on a southward migration again in September and October; however, the
details of such a migration remain unverified.

The southern portion of the species’ range during spring and summer includes the northern portions of the U.S.
Atlantic Exclusive Economic Zone (EEZ)—the Gulf of Maine and Georges Bank. NMFS aerial surveys since 1999
have found concentrations of sei whales along the northern edge of Georges Bank in the spring.

greatest abundance in U.S. waters , with sightings concentrated along
the eastern margin of Georges Bank, into the Northeast Channel area, south of Nantucket, and along the southwestern
edge of Georges Bank, for example in the area of Hydrographer Canyon (CETAP 1982; Kraus et al. 2016; Roberts et
al. 2016; Palka et al. 2017; Cholewiak et al. 2018).

Passive acoustic monitoring (PAM) conducted along the Atlantic Continental Shelf and Slope 20042014,
detected sei whales calls from south of Cape Hatteras to the Davis Strait with evidence of distinct seasonal and
geographic patterns. Davis et al 2020 detected peak call occurrence in northern latitudes during summer, indicating
feeding grounds ranging from Southern New England through the Scotian Shelf. Sei whales were recorded in the
southeast on Blake’s Plateau in the winter months, but only on the offshore recorders indicating a more pelagic
distribution in this region. Persistent year-round detections in Southern New England and the New York Bight
highlight this as an important region for the species. The general offshore pattern of sei whale distribution is disrupted
during episodic incursions into shallower, more inshore waters.

,-North Atlantic sei whales are largely planktivorous, feeding primarily on euphausiids and copepods (Flinn

et al. 2002) . A review of prey preferences by
Horwood (1987) showed that, in the North Atlantic, sei whales seem to prefer copepods over all other prey species.
In Nova Scotia, sampled stomachs from sei whales showed a clear preference for copepods between
June and October, euphausiids were taken only in May and November (Mitchell 1975).

ei whales reported in more inshore locations, such as the Great South Channel (in 1987 and
1989) and Stellwagen Bank (in 1986) (Payne et al. 1990). An influx of sei whales into the southern Gulf of

Maine occurred in the summer of 1986 (Schilling et al. 1993). Such episodes, often punctuated by years or even
decades of absence from an area, have been reported for sei whales from various places worldwide (Jonsgard and
Darling 1977).

POPULATION SIZE

The average spring 2010-2013 abundance estimate of 6,292 (CV=1.015) is the best available for the
Nova Scotia stock of sei whales was derived from surveys
covering the largest proportion of the range (Halifax, Nova Scotia to Florida), during the season when they are the
most prevalent in U.S. waters (i3-spring), and aerial survey data

for availability bias. However, this estimate must be considered uncertain
known range of this stock was not surveyed uncertainties regarding
population structure and whale movements between surveyed and unsurveyed areas,
data collection ambiguous identification between fin and sei whales} and 4) analy
how best to the ambiguous sightings low encounter rates, and

defin the most appropriate species-specific availability bias correction factor).

Recent Surveys and Abundance Estimates

he springtime (March—May) average abundance estimate generated from
spatially- and temporally-explicit density models derived from visual two-
team abundance survey data collected between 2010 and 2013 (Table 1; Palka et al. 2017). This estimate is for waters
between Halifax, Nova Scotia and Florida, where the highest densities of animals were predicted to be on the
shelf outside of U.S. waters. ver 25,000 km of shipboard and over 99,000 km of

aerial visual line-transect data collected in all seasons in Atlantic waters from Florida to Nova Scotia
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were divided into 10x10 km spatial grid cells and 8-day temporal periods. Mark-recapture
covariate Distance sampling was used to estimate abundance in each spatial-temporal cell, which was corrected for
perception bias. These density estimates and spatially- and temporally-explicit static and dynamic environmental data
were used in Generalized Additive Models (GAMSs) to develop spatially- and temporally-explicit animal density-
habitat statistical models. These estimates platform- and species-specific
availability bias correction factors that were based on dive time patterns.

An abundance estimate of 28 (CV=0.55) sei whales was generated from a summer shipboard and aerial survey
conducted during 27 June—28 September 2016 (Table 1; Palka 2020) 425,192 km?.
The estimate is only for waters along the continental shelf break from New Jersey to south of Nova Scotia. The aerial
portion included 11,782 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m
depth contour, throughout U.S. waters. The shipboard portion included 4,351 km of tracklines that were in waters
offshore of central Virginia to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond
the outer limit of the EEZ). Both platforms used a two-team data collection procedure, which allows
estimation of abundance to correct for perception bias of the detected species (Laake and Borchers 2004). The
estimates were also corrected for availability bias.

Comprehensive aerial surveys of Canadian east coast waters in 2007 and 2016 identified only 7 sei
whales, suggesting a population of a few hundred animals or less, a substantial reduction from pre-whaling
numbers. The population is currently thought to number fewer than 1,000 in eastern Canadian waters
(https:/iwww.canada.ca/en/environment-climate-change/services/committee-status-endangered-wildlife.html).

Table 1. Summary of recent abundance estimates for Nova Scotia sei whales with month, year, and area covered
during each abundance survey, and resulting abundance estimate (Nest) and coefficient of variation (CV).

Month/Year Area Nest CV

Mar—May 2010-2013 Halifax, Nova Scotia to Florida 6,292 1.02

Continental shelf break waters from New Jersey to
south of Nova Scotia

Jun—Aug 2016 28 0.55
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Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by (Wade and Angliss 1997). The best estimate of abundance for the Nova Scotia stock sei whales is 6,292 (CV=1.02).
The minimum population estimate is 3,098.

Current Population Trend

The statistical power to detect a trend in abundance for this stock is poor due to the relatively imprecise
abundance estimates and long survey interval. For example, the power to detect a precipitous decline in
abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV>0.30) remains below 80%
(alpha=0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There is current work to standardize
the strata-specific previous abundance estimates to consistently represent the same regions and include appropriate
corrections for perception and availability bias. These standardized abundance estimates will be used in state-space
trend models that incorporate environmental factors that could potentially influence the process and observational
errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is 3,098. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery factor
is 0.10 because the sei whale is listed as endangered under the Endangered Species Act (ESA). PBR for the Nova
Scotia stock of the sei whale is 6.2 (Table 2).

Table 2. Best and minimum abundance estimates for Nova Scotia sei whales (Balaenoptera borealis borealis) with
Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR.

Nest Ccv Nmin Fr Rmax PBR

6,292 1.02 3,098 0.1 0.04 6.2

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

2023
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Table 3. The total annual observed average human-caused mortality and serious injury for Nova Scotia sei whales
(Balaenoptera borealis borealis).

Years Source Annual Avg.

20175- 20 ishery 0.40

20175- 20 Vessel 0

20175- 20 Other human-caused mortality 0.20

TOTAL 0.680

Fishery-Related Serious Injury

No confirmed fishery-related mortalities or serious injuries of sei whales have been reported in the NMFS Sea
Sampling bycatch database. ecords of stranded, floating, or injured sei whales for the period 201
through 20 on file at NMFS with substantial evidence of fishery
interaction caus serious injury (Table 4), an annual

serious injury rate of 0.455 sei whales from fishery interactions.

Table 4. Confirmed human-caused mortality and serious injury records of sei whales (Balaenoptera borealis
borealis) where the cause was assigned as either an entanglement (EN) or a vessel strike (VS): 20175-20 a

Value

against | Country? Elals

Injury D L ocation® Assigned
PBR® Ty

b
DRl Determination Cause

Description

Free-swimming, emaciated, and
Cape carrying a large mass of he_avily
11May17 | Serious Injury | - Lookout EN 1 XU ; fouled gear consisting of line &
Bight, NC buoys crossing over back. Full
' configuration unknown, but evidence
of significant health decline.

Carcass with line exiting left side of
mouth, across rostrum, and entering
right side. Bundle of frayed line
lodged in baleen mid-rostrum.

12Mar18 Mortality ) Fanny Keys, EN 1 XU NR Severely_emaciatt_ad, extensive
FL scavenging. Partial necropsy
conducted. Partial healing of lesions
+ epibiotic growth on line +
emaciation = chronic entanglement.
Gear not recovered

Assigned Cause Five-year Mean (US/CN/XU/XC)

Vessel Strike 0 (0-26/0/0/0)

Entanglement 0.40 (0/0/0.40/0)

a. For more details on events please see Henry et al. 2023 .

b. The date sighted and location provided in the table are not necessarily when or where the serious injury or mortality occurred; rather, this
information indicates when and where the whale was first reported beached, entangled, or injured.

c. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS guidelines (NOAA 2012).

d. US=United States, XU=Unassigned 1st sight in US, CN=Canada, XC=Unassigned 1st sight in CN.

e. H=hook, GN=gillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none recovered/received, PT=pot/trap, WE=weir.

Other Mortality

vessel collision

. One sei whale in 2019 was reported with cause of death as
starvation due to plastic ingestion (see Table 3 - other mortality).
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This is a strategic stock because the sei whale is listed as an endangered species under the ESA. The total U-S-
fishery-related mortality and serious injury for this stock derived from the available records was less than 10% of the
calculated PBR, and therefore could be considered insignificant and approaching a zero mortality and serious injury
rate. However, evidence for fisheries interactions with large whales are subject to imperfect detection, and caution
should be used in interpreting these results. The status of this stock relative to Optimum Sustainable Population (OSP)
inthe U S_Atlantic EEZ is unknown. There are insufficient data to determine population trends for sei whales.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK

Habitat Issues
HABIFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the Nova Scotia stock of sei whales is
lacking.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g.,
MacLeod 2009; Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population size of this
species will respond to these changes and how the ecological shifts will affect human impacts to the species.

Chavez-Rosales et al. (2022) documented an overall 178 km northeastward spatial distribution shifts of the
seasonal core habitat of Northwest Atlantic cetaceans that was related to changing habitat/climatic factors. Results
varied by season and species. This study used sightings data collected during seasonal aerial and shipboard line
transect abundance surveys during 2010 to 2017. During this time frame, the weighted centroid of the sei whale core
habitat moved towards-the-southwest-in-all-seasons—wherethefarthest was-during winter (179 km towards the
southwest) and the-least was-during spring (70 km). There is uncertainty in how, if at all, the changes in distribution
and population size of cetacean species may interact with changes in distribution of prey species and how the
ecological shifts will affect human impacts to the species.SFATUS OF STOCK
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COMMON MINKE WHALE (Balaenoptera acutorostrata acutorostrata):
Canadian East Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Minke whales have a cosmopolitan
distribution in temperate, tropical and high-latitude
waters. They are common and widely distributed
within the U.S. Atlantic Exclusive Economic Zone
(EEZ; CETAP 1982). There appears to be a strong
seasonal component to minke whale distribution on
both the continental shelf and in deeper, off-shelf
waters. Spring to fall are times of relatively
widespread and common acoustic occurrence on
the shelf (e.g., Risch et al. 2013), while September
through April is the period of highest acoustic
occurrence in deep-ocean waters throughout most
of the western North Atlantic (Clark and Gagnon
2002; Risch et al. 2014). In New England waters
the whales are most abundant during the spring-to-
fall period. Records based on visual sightings and
summarized by Mitchell (1991) hinted at a possible
winter distribution in the West Indies, and in the
mid-ocean south and east of Bermuda.,
suggestion that has been validated by acoustic
detections throughout broad ocean areas off the
Caribbean from late September through early June
(Clark and Gagnon 2002; Risch et al. 2014).

L%
/,? Minke Whale

In the North Atlantic, there are four recognized )
populations—Canadian ~ East  Coast,  west s -7 " 60

Greenland, central North  Atlantic, and . I . A
' . ' Figure 1. Distribution of minke whale sightings from
pr%rtheaségrp_North Atla;t]'f SjDobnovan 1991). NEFSC and SEFSC shipboard and aerial surveys during the
ese divisions ‘were detined By examining g mmers of 1995, 1998, 1999, 2002, 2004, 2006, 2007, 2008,
segregation by sex and length, catch distributions, 5414 "5911 2016 and 2021 and DFO’s 2007 TNASS and
Zf:r:h”a%?ésmﬂ(‘)‘\;\:‘g\/e‘:mﬁﬁef:‘f,vs:js’;s“?gw'ﬁaEti 2016 NAISS surveys. Isobaths are the 100-m, 200-mm 1000-
' : y m and 4000-m depth contours. Circle symbols represent

from the Canadian East Coast population. : S N
Anderwald et al. (2011) found no evidence for shipboard sightings and squares are aerial sightings.

geographic structure comparing these putative

populations , using individual genotypes and likelihood assignment methods, identif two
cryptic stocks distributed across the North Atlantic. Until better information is available, common minke whales off
the eastern coast of the United States are considered to be part of the Canadian East Coast stock, which inhabits the
area from the western half of the Davis Strait (45°W) to the Gulf of Mexico.

In summary, key uncertainties about stock structure are due to the limited understanding of the distribution,
movements, and genetic structure of this stock. It is unknown whether the stock may contain multiple demographically
independent populations that should be separate stocks. To date, no analyses of stock structure within this stock have
been performed.

POPULATION SIZE

The best available current abundance estimate for common minke whales in the Canadian East Coast stock is the
sum of the 2016 NEFSC and Department of Fisheries and Oceans Canada (DFO) surveys: 21,968 (CVV=0.31). Because
the survey areas did not overlap, the estimates from the two surveys were added together and the CVs pooled using a
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delta method to produce a species abundance estimate for the stock area. This is assumed to be the majority of the
Canadian East Coast stock. The 2016 estimate is

from
Newfoundland to Florida

A key uncertainty in the population size estimate is the precision and accuracy of the availability
bias correction factor that was applied. More information on the spatio-temporal variability of the species’ dive profile
is needed.

Earlier Abundance Estimates

Please see Appendix IV for abundance estimates

Recent Surveys and Abundance Estimates

An abundance estimate of 2,802 (CV=0.81) minke whales was generated from a shipboard and aerial survey
conducted during 27 June-28 September 2016 (Palka 2020) in a region covering 425,192 km?. The aerial portion
included 11,782 km of tracklines over waters north of New Jersey from the coastline to the 100-m depth
contour, throughout the U.S. waters. The shipboard portion consisted of 4,351 km of tracklines in waters
offshore of central Virginia to Massachusetts (waters that were deeper than the 100-m depth contour out to beyond
the U.S. EEZ). Both platforms used a two-team data collection procedure, which allows estimation of
abundance to correct for perception bias of the detected species (Laake and Borchers 2004). The estimates were also
corrected for availability bias.

Abundance estimates of 6,158 (CV=0.40) minke whales from the Canadian Gulf of St. Lawrence/Bay of
Fundy/Scotian shelf region and 13,008 (CV=0.46) minke whales from the Newfoundland/Labrador region were
generated from an aerial survey conducted by the Department of Fisheries and Oceans, Canada (DFO). This survey
covered Atlantic Canadian shelf and shelf-break waters extending from the northern tip of Labrador to the U.S. border
off southern Nova Scotia in August and September of 2016 (Lawson and Gosselin 2018). A total of 29,123 km were
flown over the Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf stratum using two Cessna Skymaster 337s and 21,037
km were flown over the Newfoundland/Labrador stratum using a DeHavilland Twin Otter. The Newfoundland
estimate was derived from the Twin Otter data using two-team mark-recapture multi-covariate distance sampling
methods . The Gulf of St. Lawrence estimate was
derived from the Skymaster data using single-team multi-covariate distance sampling with left truncation (to
accommodate the obscured area under the plane) where size-bias was also investigated, and the Otter-based perception
bias correction was applied. An availability bias correction factor, which was based on the cetaceans’ surface intervals,
was applied to both abundance estimates.

Table 1. Summary of recent abundance estimates for the Canadian East Coast stock of common minke whales

(Balaenoptera acutorostrata acutorostrata) by month, year, and area covered during each survey, and

resulting estimate (Nest) and coefficient of variation. (CV). The estimate considered best is in bold font.
Month/Year Area Nest CVv
Jun—Sep 2016 Central Virginia to lower Bay of Fundy 2,802 0.81
Aug-Sep 2016 Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf 6,158 0.40
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Aug-Sep 2016 Newfoundland/Labrador 13,008 0.46

Jun-Sep 2016 Central Virginia to Labrador (COMBINED) 21,968 0.31

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for the Canadian East Coast stock of common minke
whales is 21,968 animals (CV=0.30). The minimum population estimate is 17,022 animals.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and variable survey design (see Appendix 1V
for a survey history of this stock). For example, the power to detect a precipitous decline in abundance (i.e., 50%
decrease in 15 years) with estimates of low precision (e.g., CV>0.30) remains below 80% (alpha=0.30) unless surveys
are conducted on an annual basis (Taylor et al. 2007). There is current work to standardize the strata-specific previous
abundance estimates to consistently represent the same regions and include appropriate corrections for perception and
availability bias. These standardized abundance estimates will be used in state-space trend models that incorporate
environmental factors that could potentially influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.
ife history parameters
and pregnancy rates
0.86 to 0.93). Based on these parameters, the mean calving interval is between 1 and 2 years. Calves are probably
born during October to March after 10 to 11 months gestation ursing lasts for less than 6 months. Maximum
ages are not known, but for Southern Hemisphere minke whales maximum age appears to be about 50 years (IWC
1991).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995). Key uncertainties about the maximum net
productivity rate are due to the limited understanding of the stock-specific life history parameters; thus the default
value was used.

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is 17,022. The maximum productivity rate is 0.04, the default value for cetaceans. The recovery factor
is 0.5, the default value for stocks of unknown status relative to Optimum Sustainable Population (OSP) and with the
CV of the average mortality estimate less than 0.3 (Wade and Angliss 1997). PBR for the Canadian East Coast
common minke whale is 170 (Table 2).

Table 2. Best and minimum abundance estimates for the Canadian East Coast stock of common minke whales with
Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR.

Nest Ccv Nmin Fr Rmax PBR

21,968 0.31 17,022 0.5 0.04 170

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
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For the period 2017 through 2021, the annual detected (i.e., observed) human-caused mortality and serious
injury to common minke whales averaged 9.40 individuals per year (Table 3. This is derived from two components:
1) incidental fishery entanglement records at 8.60 per year, and 2) vessel strikes averaging 0.80 per year.

Injury determinations are made based upon the best available information; these determinations may change with
the availability of new information (Henry et al. 2023). Only records considered to be confirmed human-caused

mortalltres or serlous |n|ur|es are reported in the observed mortalltv and serious injury (I\/I/SI) rows of Table 4. Datato

Table 3. The total annual estimated average human-caused mortality and serious injury for the Canadian East
Coast stock of common minke whales.

Years Source Annual Avg.
2017145-202119 Fishery entanglementineidental-fishery-interactions non-observed 8.609.55
2017145-202119 U.S. fisheries using observer data 002
201745-202119 Vessel strikeseellisions 0.8

TOTAL 9.4016:55

Fishery-Related Serious Injury and Mortality
United States

U.S. fishery interaction records for large whales are sourced from dedicated fishery observer data and opportunistic
reports compiled in the Greater Atlantic Regional Fisheries Office (GARFO)/NMEFES entanglement/stranding database.
No confirmed fishery-related mortalities or serious injuries of minke whales have been reported in the NMFS Sea
Sampling bycatch database (fishery observers) during this reporting period. Records of stranded, floating, or injured
minke whales forthereporting—period-with substantial evidence of fishery interactions causing serious injury or
mortality for the reporting period, are presented in Table 4 (Henrv et al. 2023) These records likely underestrmate
entanqlements for the stock. 3 A

Confirmed mortalities and serious injuries of common minke whales in the last five years as recorded in the
audited Greater Atlantic Regional Office/NMFS entanglement/stranding database are reported in Table 45. Most cases
in which gear was recovered and identified involved gillnet or pot/trap gear.
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Canada

Read (1994) reported irteractions-between-common minke whales interactions with aré-gillnets in Newfoundland
and Labrador, withia cod traps in Newfoundland, and withia herring weirs in the Bay of Fundy. Hooker et al. (1997)
summarized bycatch data from a Canadian fisheries observer program whereby thatplaced-ebserversobservers were
deploved on all foreign fishing vessels operating in Canadian waters, onbetween 25% - and40% of large Canadian
fishing vessels (greater than 100 feet long), and on approximately 5% of smaller Canadian fishing vessels. FromBuring
1991 -threugh-1996, no observed common minke whales bycatch interactions were reportedebserved-taken, More
current observer data are not available. \Wimmer and Maclean (2021) reported that 34% of the live entanglements
documented in Eastern Canada between 2004 and 2019 involved minke whales.OtherFisheries

Mortalities and serious injuries that were likely a result of an interaction with Canadian fisheries are detailed in
Table 45.

Table 45. Confirmed human-caused mortality and serious injury records of common minke whales (Balaenoptera
acutorostrata acutorostrata): 201745-202119a.

] . Value
Date® d etelrr:#ilrgti on | P Location® Aézggeid aggilggt Country® .(I-B;sgf Description
26Marls Serigus-njury - Canaveral EN 1 XU NR wrap-butunable to-determine if-gear
- -
Lol o
constricting-wraps.-No-gear-present.
L6ApHiS Mortality . Island; EN 1 oN NP | Robust-pregnant fish-in-stomach-and
e coinik
09Mayl15 Mortality - Duck, NC EN 1 XU GU Embedded gear cutting into bone of
- -
CeoplE e - ? e 1 us - e e b b e o
143uni5 | Prorateddnjury | - | ° QMAHE & EN 075 XU NR | trailing-20-30-fAttachmentpoint(s)
232unls Prorated-Hjry - ng EN 075 N P disentangled-by-fisherman—Original
%éme@{m%%@m } j T
fF Pt et b
O7duls Mortatity | EN 1 N P pots-Cearthrough-meuth-and
wrapped around peduncle.
R podopsoope s Plocoor
18Augls Mortality pEL EN 1 CN NP present. No necropsy but robust body
i
SOt
01Septts Mortatity - MA EN 1 Us NP gearwith-assoclated-hemorrhaging:
No-gear-present:
Lloieds Ploralies E; EFEE’ ER 1 R RLR >4 e 7Y
06Decl5 Mortality © Nge 0 EN 1 cN py | Hiveanimalanchored gea'..Ga eass
- 5. -
03Mayd6 Mortality Bmﬁgm EN 1 us PT const G‘G. aGFoss ventral pleats and
21Julle Serious-njury - Dighy NS EN 1 xXC GY embedded-n-rostrum-Disentangled:
15Augl6 Mortality - QI Seg;"lg EN 1 us NR Line exiting mouth leadi 9l ©
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Evidence of bruising on dorsal and
right scapular region. Histopathology

247-Apr- Mortality Staten Vs 1 us - results support blunt trauma from
17 Island, NY . . -
vessel strike most parsimonious as
COD).
Live animal anchored in gear.
Witnessed becoming entangled in
. Manomet second set. Gear hauled and animal
06-Jul-17 Mortality Point, MA EN 1 us PT found deceased with line through
mouth and constricting wraps on
peduncle.
Evidence of multiple
L . Piscataqua constricting wraps on lower jaw and
22-Jul-17 Mortality River, NH EN ! Us NP ventral pleats with associated
hemorrhaging.
Evidence of
constricting entanglement at fluke
09-Aua- off insertion, across fluke blades and
17 g Mortality Plymouth, EN 1 us NP ventral pleats. No necropsy but fresh
MA carcass with extensive injuries
supports COD of entanglement as
most parsimonious.
11-Aug- . off York, Partially disentangled from anchoring
17 Prorated Injury ME EN 0.75 Us NR gear. Final configuration unknown.
Fresh carcass of a pregnant female in
12-Aug- . off Tremont, gear. Constricting wrap injuries with
17 Mortality ME EN ! us cu associated hemorrhaging on dorsal
and ventral surfaces and flukes.
Evidence of constricting entanglement
along left side with associated
14-Aug- . . hemorrhaging. Found floating in
17 Mortality Pt Judith, R EN ! Us NP stationary offshore fishing trap, but
not entangled in trap gear. No gear
present on animal.
Evidence of constricting wraps on
fluke blades and peduncle.
Documented with line in baleen, but
17-Aug- not present at time of necropsy.
17 g Mortality Rye, NH EN 1 us NR Limited necropsy, but extent of
injuries and robust animal with
evidence of recent feeding supports
COD of entanglement as most
parsimonious.
Fresh carcass anchored in gear.
28-Aug- . off Portland, Endline wrapped around mouth and
17 Mortality ME EN ! Us PT laceration from constricting gear on
peduncle.
Fresh carcass in gear. Full
30-Aug- . off North configuration unclear, but complex
17 Mortality Cape, PEI EN ! CN NR enough to not have drifted into post-
mortem.
st. Carroll’s Alive in herring net. Found dead the
04-Sep-17 Mortality ' NL ' EN 1 CN NE next day. Fisher pulled carcass ashore
and removed the net.
Hemorrhaging at left pectoral, left
06-Sep-17 Mortality Newport, RI VS 1 us - body, and aft of blowholes.

Histopathology results support blunt
trauma from vessel strike as COD.




Fresh carcass with gear in mouth and
around flukes. Evidence of

. Henr’ constricting wrap on dorsum. No
17-Sep-17 Mortality Island, )II\IS EN 1 CN NR necropsy, bugtJ confr;guration complex
enough that unlikely to have
drifted into gear post-mortem.
Animal initially anchored in gear then
off - L
26-Sep-17 | Prorated Injury Richbuctou, EN 0.75 CN NR not resighted. Qnable to confirm if
NB gear free, partially entangled, or
drowned.
27-Sep-17 Mortality ) off EN 1 CN NP No gear present. Fre§h carcass with
Richbuctou, evidence of constricting wraps.
NB
off Entang_le(_i in 2 different sets of gear.
10-Oct-17 Mortality Rockland, EN 1 us pr | Constricting wrap around lower jaw.
ME Found at depth when fisher hauled
gear.
No gear present. Evidence of
Tiverton, constricting body, flipper, and
09-Feb-18 Mortality Long Island, EN 1 XC NP peduncle wraps. No necropsy
NS conducted, but COD from
entanglement most parsimonious.
Fresh carcass in harbor with large area
25-May- ) ) of hemo!’rhage aft of blowholes.
18 Mortality Digby, NS VS 1 CN - Necropsy did not state CO_D, but blunt
trauma from vessel strike most
parsimonious.
11-Jun-18 Mortality Daugane \S EN 1 CN PT Fresh, pregnamgceegrcass anchored in
No gear present. Fresh, pregnant
19-Jun-18 Mortality East Point, EN 1 CN NP carcass with evidence of extensive
PEI constricting body and peduncle wraps
with associated hemorrhaging.
Full configuration unclear - line across
back, one buoy under left pectoral and
22-Jun-18 | Prorated Injury Grand EN 0.75 xc NR | @nother trailing 30 40ft aft. Reported
Manan, NB as anchored but unable to confirm.
Response team was not able to
relocate.
Evidence of extensive constricting
body and mouth wraps with associated
. Wellfleet, hemorrhaging. Deep lacerations at
24-Jun-18 Mortality MA EN ! XU GN fluke insert?ongfrom fonstricting gear.
COD - peracute underwater
entrapment.
Anchored in gear with line through
mouth and wrapping around body.
07-Jul-18 Mortality Newcastle EN 1 us PT Associated bruising at right corner of
NH ' mouth. COD - peracute underwater
entrapment.
No necropsy, but evidence of
Cape constricting wrap at fluke insertion
22-Jul-18 Mortality Neddick. ME EN 1 XU NP with associated hemorrhaging.
' Histopathology confirms pre-mortem
human-induced trauma.
No gear present, but evidence of
. Biddeford, constricting gear with associated
28-Jul-18 Mortality ME EN ! XU NP bruising at mouth, around body and
peduncle.
Free-swimming towing net with float
06-Aug- . Fish Cove attached. Member of public cut off
18 ’ Prorated Injury Point, NL EN 0.75 CN NE float. Original and fina?configuration
unknown.
29-AUG- | brorated Injury Chatham, EN 0.75 XU NR | Free-swimming with buoy near flukes,
18 MA full configuration unknown.
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Live animal entrapped. Failed attempt

Nancy Head, - ; . .
03-Sep-18 Mortality Campobello, EN 1 CN WE, by flsher to remove anlmal_ W'th SEIne.
NB SE Animal became entangled in seine and
drowned.
Fresh carcass anchored in gear.
. Constricting body, jaw, peduncle, and
16-Sep-18 Mortality Ngyev EN 1 us PT fluke wraps with associated
hemorrhaging.
Constricting gear with associated
07-Nov- . Tangier hemorrhaging partly amputating tip of
18 Mortality Islandg VA EN ! XU NE rostrum. googr Fl))od)>/<:on(rj)ition. gCOFI)J -
chronic entanglement.
No gear present. Evidence of
constricting entanglement on head,
25-Dec- Mortality Yarmouth EN 1 XC NP ventral pleats, peduncle and flukes.
18 Bar, NS
No necropsy, but COD from
entanglement most parsimonious.
Carcass with line through mouth when
first documented, but not present at
exam. No COD determined, but mouth
27-Mar-19 Mortality Duxbury, MA EN 1 us NR abrasion with associated hemorrhaging
in muscle and staining of bone is
consistent with pre-mortem
entanglement.
No necropsy, but evidence of multiple
) Queensland constricting body and pe_duncle wraps.
05-Jun-19 Mortality Beach. NS EN 1 CN NP Fluke cleanly severed. Likely removed
' post-mortem. COD = EN most
parsimonious.
Free-swimming with line crossing over
. back just in front of dorsal fin. Line
04-Aug-19 | Prorated Injury Montauk, NY EN 0.75 XU NR | fouled with growth. Attachment point(s)
and full configuration unknown.
Anchored with line around rostrum and
. Rigolet, constricting peduncle wraps. Partially
09-Aug-19 | Prorated Injury Labrador EN 0.75 CN NE disentangled. Final configuration
unknown.
Free-swimming with line over back and
. Mer et Monde, possibly through mouth. Full
21-Aug-19 | Prorated Injury QC EN 0.75 xC NR configuration and attachment point(s)
unknown.
Free-swimming with buoy trailing from
01-Sep-19 | Prorated Injury Chatham, EN 0.75 XU NR | fluke area. Attachment point(s) and full
MA configuration unknown.
Unable to confirm if anchored or free-
10-Sep-19 | Prorated Injury Maitinicus EN 0.75 XU NR swimming. Full configuration and
Rock, ME attachment point(s) unknown.
No gear present, but evidence of
. off Burnt constricting body, peduncle, and fluke
19-Sep-19 Mortality Island, ME EN ! us ) wraps. No necropsy, but COD due to

EN is most parsimonious.
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Assigned Cause 5-Year mean (US/CN/XU/XC)

Vessel strike 0.8 (0.6/ 0.2/0/0)

Entanglement

a. For more details on events please see Henry et al. 2023 .

b. The date sighted and location provided in the table are not necessarily when or where the serious injury or mortality occurred; rather, this
information indicates when and where the whale was first reported beached, entangled, or injured.

c. Assigned cause: EN=entanglement, VVS=vessel strike, ET=entrapment (summed with entanglement).

d. Mortality events are counted as 1 against PBR. Serious injury events have been evaluated using NMFS guidelines (NOAA 2012).

e. US=United States, XU=Unassigned 1st sight in U.S., CN=Canada, XC=Unassigned 1st sight in CN.

f. H=hook, GN=gillnet, GU=gear unidentifiable, MF=monofilament, NP=none present, NR=none recovered/received, PT=pot/trap,

WE=weir.

United States

Common minke whales inhabit coastal waters during much of the year and are thus susceptible to collision with
vessels. Vessel strike interactions in U.S. and Canadian waters are reported in Table 45. In January 2017, a minke
whale Unusual Mortality Event (UME) was declared for the U.S. Atlantic coast due to elevated numbers of mortalities.
From January 2017 to December , minke whales stranded between Maine and South Carolina.
Preliminary findings in several of the whales have shown evidence of human interactions or infectious disease. This
most recent UME is ongoing (https://www.fisheries.noaa.gov/national/marine-life-distress/2017-2021-minke-whale-
unusual-mortality-event-along-atlantic-coast#minke-whale-strandings;  accessed 27Jan2021).  Anthropogenic
mortalities and serious injuries that occurred in 2017-20 as part of this UME are included in Table

Canada
The Nova Scotia Stranding Network documented whales and dolphins stranded on the coast of Nova Scotia
between 1991 and 1996 (Hooker et al. 1997). Researchers with the Department of Fisheries and Oceans, Canada
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documented strandings on the beaches of Sable Island (Lucas and Hooker 2000). Common minke whales stranded on
the coast of the Canadian Maritime ProvmcesNevaéeeHa were recorded by the Marine Anlmal Response Somety
(MARS) (Wimmer and Maclean 2021) loy :

SoRAT
The Whale Release and Strandings program reports common minke whale stranding mortalities in Newfoundland

and Labrador (Ledwell and Huntington 2015,-2016,-2017.-2018, 2019, 2020, 2021a, 2021b). Those that have been
determined to be human-caused serious injury or mortality are included in Table 45.

STATUS OF STOCK

Common minke whales are not listed as threatened or endangered under the Endangered Species Act, and the
Canadian East Coast stock is not considered strategic under the Marine Mammal Protection Act because the estimated
average annual human-related mortality does not exceed PBR. The total J-S—fishery-related mortality and serious
injury for this stock (8.6) is less than 10% of the calculated PBR and, therefore, can be considered to be insignificant
and approaching zero mortality and serious injury rate. The status of common minke whales relative to OSP -the
U.S-Atlantic EEZ-is unknown.

It is expected that the uncertainties described above will have little effect on the designation of the status of the
entire stock. Even-theugh-TiThe estimate of human-caused mortality and serious injury in this assessment (89.4
animals annually, Table 3) is negatively biased due to reliance on te-using-strandings and entanglement data as the
primary data sources.—#-is-wel-Human-caused mortality is below the PBR calculated from the abundance estimate
for the U.S. and Canadian portion of the Canadian East Coast common minke whale stock’s habitat.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK

Habitat Issues

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in and predicted for a range of plankton species and commercially important fish stocks (Nye et al. 2009;
Head et al. 2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018)
and cetacean species (e.g., MacLeod 2009; Sousa et al. 2019). There is uncertainty in how, if at all, the distribution
and population size of this species will respond to these changes and how the ecological shifts will affect human
impacts to the species.
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SPERM WHALE (Physeter macrocephalus):
North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The distribution of the sperm whale in the U.S.
Exclusive Economic Zone (EEZ) occurs on the
continental shelf edge, over the continental slope, and
into mid-ocean regions (Figure 1). Waring et al. (1993,
2001) suggested that this offshore distribution is more
commonly associated with the Gulf Stream edge and
other features. However, the sperm whales that occur in
the eastern U.S. Atlantic EEZ likely represent only a
fraction of the total stock. The nature of linkages of the
U.S. habitat with those to the south, north, and offshore
is unknown. Historical whaling records compiled by
Schmidly (1981) suggested an offshore distribution off
the southeast U.S., over the Blake Plateau, and into
deep ocean waters. In the southeast Caribbean, both
large and small adults, as well as calves and juveniles
of different sizes are reported (Watkins et al. 1985).
Whether the northwestern Atlantic population is
discrete from northeastern Atlantic is currently
unresolved. The International Whaling Commission
recognizes one stock for the North Atlantic. Based on
reviews of many types of stock studies (i.e., tagging,
genetics, catch data, mark-recapture, biochemical
markers, etc.), Reeves and Whitehead (1997), and
Dufault et al. (1999) suggested that sperm whale
populations have no clear geographic structure. Ocean- oo I S
wide genetic studies (Lyrholm and Gyllensten 1998;  Figure 1. Distribution of sperm whale sightings from

Sperm Whale

Lyrholm et al. 1999) indicated low genetic diversity; but
strong  differentiation  between potential  social
(matrilineally related) groups. Further, Englehaupt et al.
(2009) found no differentiation mtDNA

samples from the western North Atlantic and

NEFSC and SEFSC shipboard and aerial surveys
during the summer in 1998, 1999, 2002, 2004, 2006,
2011, 2016 and 2021 and Department of Fisheries and
Oceans Canada 2007 TNASS and 2016 NAISS surveys.
Isobaths are the 100m, 1,000m, and 4,000m depth

contours. Circle symbols represent shipboard sightings

from the North Sea, but significant differentiation OIS TEL
and squares are aerial sightings.

between samples from the Gulf of Mexico and from the
Atlantic Ocean just outside the Gulf of Mexico. These
ocean-wide findings, combined with observations from
other studies, indicate stable social groups, site fidelity, and latitudinal range limitations in groups of females and
juveniles (Whitehead 2002). In contrast, males migrate to polar regions to feed and move among populations to breed
(Whitehead 2002, Englehaupt 2009). There exists one tag return of a male tagged off Browns Bank (Nova Scotia) in
1966 and returned from Spain in 1973 (Mitchell 1975). Another male taken off northern Denmark in August 1981 had
been wounded the previous summer by whalers off the Azores (Reeves and Whitehead 1997). Steiner et al. (2012)
reported on resightings of photographed individual male sperm whales between the Azores and Norway. In U.S.
Atlantic EEZ waters, there appears to be a distinct seasonal cycle (CETAP 1982; Scott and Sadove 1997). In winter,
sperm whales are concentrated east and northeast of Cape Hatteras. In spring, the center of distribution shifts
northward to east of Delaware and Virginia; and is widespread throughout the central portion of the mid-Atlantic

ight and the southern portion of Georges Bank. This is supported by acoustic studies in which detection of sperm
whale vocalizations had a winter peak off Cape Hatteras, with the peak shifting farther north in the spring (Stanistreet
et al. 2018). In summer, the distribution is similar but now also includes the area east and north of Georges Bank and
into the Northeast Channel region, as well as the continental shelf (inshore of the 100-m isobath) south of New
England. In the fall, sperm whales occur south of New England
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shelfisatits-highestlevel, and are alsothereremainsa-present along the continental shelf edge occurrenee-in the mid-
Atlantic 5Bight. Similar inshore (<200 m) observations have been made on the southwestern (R.D. Kenney, pers.
comm.) and eastern Scotian Shelf, particularly in the region of “the Gully” (Whitehead et al. 1991).

Geographic distribution of sperm whales may be linked to their social structure and their low reproductive rate.;
and Bboth of these factors have management implications. Several basic groupings or social units are generally
recognized—nursery schools, harem or mixed schools, juvenile or immature schools, bachelor schools, bull schools
or pairs, and solitary bulls (Best 1979; Whitehead et al. 1991; Christal et al. 1998). These groupings have distinct
geographical distributions, with females and juveniles generally based in tropical and subtropical waters, and males
more wide-ranging and occurring at ia-higher latitudes. Male sperm whales are present off and sometimes on the
continental shelf along the entire east coast of Canada south of Hudson Strait; whereas; females rarely migrate north
of the southern limit of the Canadian EEZ (Reeves and Whitehead 1997; Whitehead 2002). Off the northeastern U.S.,
Cetacean and Turtle Assessment Program (CETAP) and NEFSC sightings in shelf-edge and off-shelf waters included
many social groups with calves/juveniles (CETAP 1982; Waring et al. 1992, 1993). The basic social unit of the sperm
whale appears to be a the-mixed group seheol-of adult females plus their calves and some juveniles of both sexes,
normally numbering a total of 2040 animals-in-atl. There is evidence that some social bonds persist for many years
(Christal et al. 1998).

POPULATION SIZE

Several estimates from selected regions of sperm whale habitat exist for select time periods;; however, at present
there is no reliable estimate of total sperm whale abundance for the entire North Atlantic. Sightings have been almost
exclusively in the continental shelf edge and continental slope areas (Figure 1):; however, there has been little or no
survey effort beyond the slope. The best recent abundance estimate for sperm whales is the sum of the 2021 2016
surveys described below—5,8954.349 (CV=0.2928).

2999)— Abundance estlmates of 3 321 (Cv=0. 35) and 1, 028 (CV 0 35) sperm Whales Were generated from vessel
surveys conducted in U.S. waters of the western North Atlantic during the summer of 2016 (Table 1; Garrison 2020;
Palka 2020). One survey was conducted from 27 June to 25 August in waters north of 38°N latitude (Central Virginia)
and consisted of 5,354 km of on-effort trackline along the shelf break and offshore to the outer limit of the U.S. EEZ
(NEFSC and SEFSC 2018). The second vessel survey covered waters from Central Florida to approximately 38°N
latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June-19 August. A total of 4,399
km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized two visual teams and an
independent observer approach to estimate detection probability on the trackline (Laake and Borchers 2004). Mark-
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recapture distance sampling was used to estimate abundance. Estimates from the two surveys were combined and CVs
pooled to produce a species abundance estimate for the stock area.

Table 1. Summary of abundance estimates for the western North Atlantic sperm whale (Physeter macrocephalus).
Month, year, and area covered during each abundance survey, and resulting abundance estimate (Nbest) and
coefficient of variation (CV).

Month/Year Area Nbest CV

Central Virginia to lower Bay

Jun—-Aug 2016 of Fundy 3,321 0.35
Jun—Aug 2016 Central Florida to Virginia 1,028 0.35
Jun—Aug 2016 Central Florida to lower Bay 4.349 0.28

of Fundy (COMBINED)

C

C

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for sperm whales is (Cv=0. ). The
minimum population estimate for the western North Atlantic sperm whale is .

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV
> 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There
is current work to standardize the strata-specific previous abundance estimates to consistently represent the same
regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.
ome life history and vital rates information is available for the Northwest
Atlantic. These include: calving interval is 4-6 years; lactation period is 24 months; gestation period is 14.5-16.5
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months; births occur mainly in July to November; length at birth is 4.0 m; length at sexual maturity 11.0-12.5 m for
males and 8.3-9.2 m for females; mean age at sexual maturity is 19 years for males and 9 years for females; and mean
age at physical maturity is 45 years for males and 30 years for females (Best 1974; Best et al. 1984; Lockyer 1981;
Rice 1989).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is . The maximum productivity rate is 0.04, the default value for cetaceans. The
recovery factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to
optimum sustainable population (OSP) is assumed to be 0.10 because the sperm whale is listed as endangered under
the Endangered Species Act (ESA). PBR for the western North Atlantic sperm whale is

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

There are no documented reports of fishery-related mortality or serious injury to this stock during
- , though one stranding mortality in Florida in 2021 was attributed to ingestion of plastics
including fishing net.

Table 3. The total annual observed average human-caused mortality and serious injury for the western North
Atlantic sperm whale (Physeter macrocephalus).

Years Source Annual Avg.
2017-2021 Fishery entanglements 0
2017-2021 Vessel strikes 0
2017-2021 Other (plastic ingestion ) 0.

TOTAL 0.

Fishery Information
Detailed fishery information is reported in Appendix I11.
Other Mortality
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be insignificant and approaching a zero mortality and serious injury rate. The status of this stock relative to OSP-ra
U.S-Atlantic EEZ is unknown. There are insufficient data to determine population trends. The current stock abundance
estimate was based upon a small portion of the known stock range. A Recovery Plan for sperm whales was finalized
in 2010 (NMFS 2010).

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK

Strandings

During 2017-2021, 10 sperm whale strandings were documented along the U.S. Atlantic coast within the EEZ
(NOAA National Marine Mammal Health and Stranding Response Database unpublished data, accessed 15 October
2022: Table 4). Two of these strandings were classified as human interactions, both due to plastic ingestion (Table
3);; however, in only one case was the plastic clearly the cause of death.

Table 42. Sperm whale (Physeter macrocephalus) reported strandings along the U.S. and Canada Atlantic coast
20173-202117,

Stranding State or Province 20172643 20182014 | 20192015 | 20202016 | 20212017 Total

Newfoundland/Labrador? 011 12 21 11 30 75
Nova Scotia® 11 09 09 20 10 31
Massachusetts 60 10 09 0o 0% 21

New York 0 1 0 0 0 1
Marylandc 0 0 1 0 0 1
Virginia 0 0 0 10 0 01
North Carolina 11 00 00 00 0% 12
South Carolina 0 1 0 0 0 1
Florida® 11 15 00 11 1 48
TOTAL U.S. 2 45 30 21 31 1132

a. Data provided by Whale Release and Strandings, Tangly Whales Inc. Newfoundland, Canada (Ledwell et al. 2018, Ledwell et al. 2021a,
o ot lopdE i agep il DO D0 S0 S0 2,

b. Data supplied by Nova Scotia Marine Animal Response Society (pers. comm.).

¢. Maryland 2019 animal coded as HI due to plastic ingestion, although not clearly the cause of death.

d. Florida 2021 animal coded as HI due to ingestion of fishing net and other plastic as well as FI entanglement.

Mass strandings have been reported in many oceanic regions (Rice et al. 1986; Kompanje and Reumer 1995;
Evans et al. 2002; Fujiwara et al. 2007; Pierce et al. 2007; Mazzariol et al. 2011). Reasons for the strandings are
unknown, although multiple causes (e.g., topography, changes in geomagnetic field, solar cycles, vessel ship-strikes,

global changes in water temperature and prey distribution, and pollution) have been suggested (Kirschvink et al. 1986;

Brabyn and Frew 1994 HoIsbeek etal. 1999 Mazzarlol et aI 2011) Ju«mp—stm-zes—am—anemer—seume—ef—haman-

HabitatABITFAT IssuesSSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the Nwestern-rorth Atlantic stock of
sperm whales is lacking.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
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waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018).

The long-term and population consequences of these impacts are less
well-documented and likely vary by species and other factors. Impacts on marine mammal prey from sound are also
possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine mammals are unknown.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al.
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean
species (e.g., MacLeod 2009; Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population
size of this species will respond to these changes and how the ecological shifts will affect human impacts to the species.
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DWARF SPERM WHALE (Kogia sima):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia sima)
is distributed worldwide in temperate to
tropical waters (Caldwell and Caldwell
1989; McAlpine 2009). Pygmy sperm
whales and dwarf sperm whales (K. sima)
are difficult to differentiate at sea
(Caldwell and Caldwell 1989; Bloodworth
and Odell 2008; McAlpine 2009), and
sightings of either species are often
categorized as Kogia sp. Sightings of
Kogia whales in the western North
Atlantic occur in oceanic waters along the
continental shelf break and slope from
Canada to Florida (Figure 1; Mullin and
Fulling 2003; Roberts et al. 2015). In
addition, stranding records for Kogia spp.
are common from Canada to Florida
(Bloodworth and Odell 2008; Berini et al.
2015). Based on the results of passive
acoustic monitoring, Hodge et al. (2018)
reported that Kogia are common in the
western North Atlantic in continental shelf
break and slope waters between Virginia
and Florida, and more common than
suggested by visual surveys.

In addition to similarities in
appearance, dwarf sperm whales and
pygmy sperm whales demonstrate
similarities in their foraging ecology as well
as their acoustic signals. Staudinger et al.
(2014) conducted diet and stable isotope
analyses on stranded pygmy and dwarf
sperm whales from the mid-Atlantic coast
and found that the two species shared the
same primary prey (cephalopods, primarily
squid) and fed in similar habitats. The
acoustic signals of dwarf and pygmy sperm

80°W 75°W 70°W 65°W

Figure 1. Distribution of Kogia spp. sightings from NEFSC and
SEFSC shipboard and aerial surveys during 1995, 1998, 1999,
2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016 and 2021. Black
circles represent sightings of dwarf sperm whales; white circles
represent sightings of pygmy sperm whales; and gray circles
represent sightings of unidentified Kogia. Isobaths are the 200-
m, 1,000-m, and 4,000-m depth contours. The darker line
indicates the U.S. EEZ.

whales cannot be distinguished from each other at this time because the signals of the two species are too similar to
each other and to other species with narrow-band, high-frequency clicks (Merkens et al. 2018).

Across its geographic range, including the western North Atlantic, the population biology of dwarf sperm whales
is inadequately known (Staudinger et al. 2014). Dwarf sperm whales in the western North Atlantic are managed
separately from those in the northern Gulf of Mexico. Although there have been no directed studies of the degree of
demographic independence between the two areas, this management structure is consistent with the fact that the
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western North Atlantic and Gulf of Mexico belong to distinct marine ecoregions (Spalding et al. 2007; Moore and
Merrick 2011). Within the western North Atlantic, the range of Kogia sightings traverses multiple marine ecoregions
(Spalding et al. 2007) and crosses Cape Hatteras, a known biogeographic break for other marine species, so it is
possible that multiple demographically independent populations exist within the western North Atlantic stock.
Additional morphological, acoustic, genetic, and/or behavioral data are needed to further delineate population
structure within the western North Atlantic and across the broader geographic area.

POPULATION SIZE

Total numbers of dwarf sperm whales off the U.S. Atlantic coast are unknown. Because K. sima and K. breviceps
are difficult to differentiate at sea, the reported abundance estimates are for both species of Kogia combined. The best
estimate for Kogia spp. in the western North Atlantic is 9,4747,750 (CV=0.3638; Table 1; Garrison and Dias
20232020; Palka 20232020). This estimate is from summer 20212016 surveys covering waters from central Florida
to the lower Bay of Fundy. This estimate is almost certainly negatively biased. One component of line transect
estimates is g(0), the probability of seeing an animal on the transect line. Estimating g(0) is difficult because it consists
of accounting for both perception bias (i.e., at the surface but missed) and availability bias (i.e., below the surface
while in range of the observers), and many uncertainties (e.g., group size and diving behavior) can confound both
(Marsh and Sinclair 1989; Barlow 1999). The long dive times of Kogia spp. contribute to a lower probability that
animals will be available at the surface and therefore more negative bias. Data on dive-surface behaviors for Kogia
spp. were used to estimate and correct for availability bias (Palka et al. 2017), and a two-team approach was used to
estimate perception bias (see below). However, Kogia spp. are very difficult to see when at the surface in even
moderate Sea states, so it is probable that some unquantified negative bias remains in the best abundance estimates.Fhe

Earlier Abundance Estimates

Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions.

Recent Surveys and Abundance Estimates

Abundance estimates of 4,548 (CV=0.49) and 3,202 (CV=0.59) Kogia spp. were generated from two non-
overlapping vessel surveys conducted in the western North Atlantic during the summer of 2016 (Table 1; Garrison
2020; Palka 2020). One survey was conducted from 27 June to 25 August in waters north of 38°N latitude and
consisted of 5,354 km of on-effort trackline along the shelf break and offshore to the U.S. EEZ (NEFSC and SEFSC
2018). The second vessel survey covered waters from Central Florida to approximately 38°N latitude between the
100-m isobaths and the U.S. EEZ during 30 June—19 August. A total of 4,399 km of trackline was covered on effort
(NEFSC and SEFSC 2018). Both surveys utilized two visual teams and an independent observer approach to estimate
detection probability on the trackline (Laake and Borchers 2004). Mark-recapture distance sampling was used to
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estimate abundance. Estimates from the two surveys were combined and CVs pooled to produce a species abundance
estimate for the stock area.

Table 1. Summary of abundance estimates for the western North Atlantic Kogia spp. with month, year, and area
covered during each abundance survey, and resulting abundance estimate (Nvest) and coefficient of variation (CV).
The estimate considered best is in bold font.

Month/Year Area Npest CV
Jun—-Aug 2016 New Jersey to lower Bay of Fundy 4,548 0.49
Jun—-Aug 2016 central Florida to New Jersey 3,202 0.59

central Florida to lower Bay of Fundy
Jun-Aug 2016 (COMBINED) 7,750 0.38

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log- normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for Kogia spp. is (Cv=0. ). The
minimum population estimate for Kogia spp. is animals

Current Population Trend

There are three available coastwide abundance estimates for Kogia spp. from the summers of 2011,
2016 . Each of these is derived from vessel surveys with similar survey designs and all three used the two-
team independent observer approach to estimate abundance.

The resulting estimates were

generalized linear model did not indicate a statistically significant (p=0. ) trend
The high level of uncertainty in these estimates limits the ability to detect a statistically significant trend. In addltlon
interpretation of trends is complicated by two methodological factors. First, the ability to detect Kogia spp. visually is
highly dependent upon weather and visibility conditions which may contribute to differences between estimates.
Second, during 2016 the surveys did not use scientific echosounders during some survey periods. Changing
the use of echosounders may affect the surfacing/diving patterns of the animals and thus have an influence on the
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availability of animals to the visual survey teams. Finally, a key uncertainty in this assessment of trend is that
interannual variation in abundance may be caused by either changes in spatial distribution associated with
environmental variability or changes in the population size of the stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for Kogia spp. is . The maximum productivity rate is 0.04, the default value for cetaceans.
The recovery factor is 0.4 because the CV of the average mortality estimate is greater than 0.8 (Wade and Angliss
1997). PBR for western North Atlantic Kogia spp. is .

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

etal

Fishery Information

The commercial fisheries that interact, or that could potentially interact, with this stock in the Atlantic
Ocean are the Category | Atlantic Highly Migratory Species longline and the Atlantic Ocean, Caribbean, Gulf
of Mexico large pelagics longline fisheries (Appendix I11). Percent observer coverage (percentage of sets observed)
for these longline fisheries for each year during was ,

respectively

The Atlantic Highly Migratory Species longline fishery operates outside the U.S. EEZ. No takes of dwarf sperm
whales or Kogia sp. within high seas waters of the Atlantic Ocean have been observed or reported thus far.

The large pelagics longline fishery operates in the U.S. Atlantic (including Caribbean) and Gulf of Mexico EEZ
elagic swordfish, tunas and billfish

Garrison and Stokes
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Table 3. Summary of the incidental mortality and serious injury of Kogia spp. by the U.S. commercial large pelagics
longline fishery including the years sampled (Years), the number of vessels active within the fishery (Vessels), the
type of data used (Data Type), the annual observer coverage (Observer Coverage), the annual observed mortality
and serious injury using on-board observer data, the annual estimated mortality and serious injury, the combined
annual estimates of mortality and serious injury (Estimated Combined Mortality), the estimated CV of the combined
annual mortality estimates (Est. CVs) and the mean of the combined mortality estimates (CV in parentheses).

: Data Observer _Observed Observed _Estlmated Estimated _Estlmated Est. ean
Fishery | Years | Vessels® S e Serious Mortality Serious ‘Mortality Combined CVs Annual
Injury ~ortality Injury ~ortaliy Mortality = | Mortality

2017 65 11 0 0 0 0 0 -

Pelagic 2018 57 Obs. 10 0 0 0 0 0 -
Lonaline 2019 50 Data, 10 0 0 0 0 0 - 0.8 (1.00)

2020 50 Logbook 9 1 0 4 0 4 1

2021 49 8 0 0 0 0 0 -

a. Number of vessels in the fishery is based on vessels reporting effort to the pelagic longline logbook.

b. Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries Observer Program (NEFOP)
and the Southeast Pelagic Longline Observer Program.

c. Percentage of sets observed

STATUS OF STOCK

Dwarf sperm whales are not listed as threatened or endangered under the Endangered Species Act, and the western
North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. While there is some
uncertainty in estimating fishery-related mortality and serious injury for this stock alone, it is believed that U.S.
fishery-related mortality and serious injury of Kogia spp. is less than 10% of the calculated PBR of Kogia spp. and,
therefore, can be considered to be insignificant and approaching the zero mortality and serious injury rate. The status
of dwarf sperm whales —the—U-S—Atlantic EEZ relative to optimum sustainable population is unknown. No
statistically significant trend in abundance was detected for Kogia spp. over the years 2011-2021; however, there are
key methodological issues and uncertainty that limit the ability to evaluate trend.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCKOtherMaortality

Strandings

During 2017-20212643-2017, 3746 dwarf sperm whales were reported stranded along the U.S. East
CoastAtlanticcoast-from-New-York-to-Florida (Table 42; N A

Seutheast—Regmnal—Maﬁne—Mammalétranmng—Netwem—NOAA Natlonal Marlne Mammal Health and Strandlng
Response Database unpublished data, accessed 13 October 202243 -June-2048 (Southeast Region [SER]) and 18
September 20228-June-2018 (Northeast Region [NER])). Evidence of human interaction was detected for four of the
strandings (all were pushed out to sea by members of the public). No evidence of human interaction was detected for
17 strandrnqs and for the remalnrnq 16 strandrnqs it could not be determrned if there was evidence of human

unldentlfled stranded Kogla EV|dence of human |nteract|on was detected for four of the strandings (all were pushed

out to sea by members of the public). For the remalnlnq 12 strandings, it could not be determlned whether there was
evidence of human mteractron A

antmal—lt should be noted that evrdence of human mteractron does not necessarrlv mean the mteractron caused the

animal’s stranding or death.

Stranding data prebabhysunderestimate the extent of human and fishery-related mortality and serious injury
because not all of the marine mammals that die or are seriously injured in human interactions wash ashore, or, if they
do, they are not all recovered (Peltier et al. 2012; Wells et al. 2015; Carretta et al. 2016). In particular, shelf and slope
stocks in the western North Atlantic are less likely to strand than nearshore coastal stocks. Additionally, not all
carcasses will show evidence of human interaction, entanglement or other fishery-related interaction due to
decomposition, scavenger damage, etc. (Byrd et al. 2014). Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of human interaction.

Table 42. Dwarf and pygmy sperm whale (Kogia sima (Ks), Kogia breviceps (Kb) and Kogia sp. (Sp)) strandings
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along the Atlantic coast, 2017

Strandings that were not reported to species have been reported as Kogia sp. The level of technical expertise among
stranding network personnel varies, and given the potential difficulty in correctly identifying stranded Kogia
whales to species, reports to specific species should be viewed with caution.

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
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2016; Hall et al. 2018). Bryan et al. (2012) examined liver and kidney samples from stranded pygmy sperm whales
from the U.S. Atlantic and Gulf of Mexico and found that all samples contained mercury concentrations in excess of
the USEPA action limits, potentially levels hazardous to the health of whales and putting them at greater risk of
disease. Because animals are exposed to mercury through the consumption of their prey, and the foraging ecology of
dwarf sperm whales is similar to that of pygmy sperm whales (Staudinger et al. 2014), dwarf sperm whales are likely
also experiencing potentially hazardous levels of mercury. Reed et al. (2015) examined metal concentrations in dwarf
sperm whales stranded along the South Carolina coast, and found that levels of mercury for all adults and cadmium
for most adults, exceeded FDA historical levels of concern, while concentrations of some metals were low.

Harmful algal blooms have been responsible for large-scale marine mammal mortality events as well as chronic,
harmful health effects and reproductive failure (Fire et al. 2009). Diatoms of the genus Pseudo-nitzschia produce
domoic acid, a neurotoxin. Fire et al. (2009) sampled pygmy and dwarf sperm whales stranded along the U.S. East
Coast from Virginia to Florida, and more than half (59%) of the samples tested positive for domoic acid, indicating
year-round, chronic exposure, whereas other cetaceans stranded in the same area had no detectable domoic acid.
Harmful algal blooms may be occurring in offshore areas not currently being monitored, and the detection only in
Kogia species suggests a possible unknown, unique aspect of their foraging behavior or habitat utilization (Fire et al.
2009).

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009;
Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population size of this-

species wirespend-to-these-changes-and how the ecological

shifts will affect human impacts to the species.
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PYGMY SPERM WHALE (Kogia breviceps):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whale (Kogia
breviceps) is distributed worldwide in
temperate and tropical waters (Caldwell and
Caldwell 1989; McAlpine 2009). Pygmy
sperm whales and dwarf sperm whales (K.
sima) are difficult to differentiate at sea
(Caldwell and Caldwell 1989; Bloodworth
and Odell 2008; McAlpine 2009), and
sightings of either species are often
categorized as Kogia sp. Sightings of the
two Kogia species in the western North
Atlantic occur in oceanic waters along the
continental shelf break and slope from
Canada to Florida (Figure 1; Mullin and
Fulling 2003; Roberts et al. 2015). In
addition, stranding records for Kogia spp.
are common from Canada to Florida
(Bloodworth and Odell 2008; Berini et al.
2015). Based on the results of passive
acoustic monitoring, Hodge et al. (2018)
reported that Kogia are common in the
western North Atlantic in continental shelf
break and slope waters between Virginia
and Florida, and more common than
suggested by visual surveys.

In addition to similarities in
appearance, dwarf sperm whales and pygmy
sperm whales demonstrate similarities in
their foraging ecology as well as their  Figure 1. Distribution of Kogia spp. sightings from NEFSC and
acoustic signals. Staudinger et al. (2014)  SEFSC shipboard and aerial surveys during 1995, 1998, 1999,
conducted diet and stable isotope analyses 2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016 and 2021. Black
on stranded pygmy and dwarf sperm whales  circles represent sightings of dwarf sperm whales; white circles
from the mid-Atlantic coast and found that  represent sightings of pygmy sperm whales; and gray circles
the two species shared the same primary prey  represent sightings of unidentified Kogia. Isobaths are the 200-
and fed in similar habitats. The acoustic ~ m, 1,000-m, and 4,000-m depth contours. The darker line
signals of dwarf and pygmy sperm whales indicates the U.S. EEZ.
cannot be distinguished from each other at
this time because the signals of the two
species are too similar to each other and to other species with narrow-band, high-frequency clicks (Merkens et al.
2018).

80°W 75°W 70‘ w 65°W

Across its geographic range, including the western North Atlantic, the population biology of pygmy sperm whales
is inadequately known (Staudinger et al. 2014). Pygmy sperm whales in the western North Atlantic Ocean are managed

80



separately from those in the northern Gulf of Mexico. Although there have been no directed studies of the degree of
demographic independence between the two areas, this management structure is consistent with the fact that the
western North Atlantic and Gulf of Mexico belong to distinct marine ecoregions (Spalding et al. 2007; Moore and
Merrick 2011). Within the western North Atlantic, the range of Kogia sightings traverses multiple marine ecoregions
(Spalding et al. 2007) and crosses Cape Hatteras, a known biogeographic break for other marine species, so it is
possible that multiple demographically independent populations exist within the western North Atlantic stock.
Additional morphological, acoustic, genetic, and/or behavioral data are needed to further delineate population
structure within the western North Atlantic and across the broader geographic area.

POPULATION SIZE

Total numbers of pygmy sperm whales off the U.S. Atlantic coast are unknown. Because K. breviceps and K.
sima are difficult to differentiate at sea, the reported abundance estimates are for both species of Kogia combined. The
best abundance estimate for Kogia spp. in the western North Atlantic is 9,4747,756 (CV=0.3638; Table 1; Garrison
and Dias 20232020; Palka 20232620). This estimate is from summer 20212016 surveys covering waters from central
Florida to the lower Bay of Fundy. This estimate is almost certainly negatively biased. One component of line transect
estimates is g(0), the probability of seeing an animal on the transect line. Estimating g(0) is difficult because it consists
of accounting for both perception bias (i.e., at the surface but missed) and availability bias (i.e., below the surface
while in range of the observers), and many uncertainties (e.g., group size and diving behavior) can confound both
(Marsh and Sinclair 1989; Barlow 1999). The long dive times of Kogia spp. contribute to a lower probability that
animals will be available at the surface and therefore more negative bias. Data on dive-surface behaviors for Kogia
spp. were used to estimate and correct for availability bias (Palka et al. 2017), and a two-team approach was used to
estimate perception bias (see below). However, Kogia spp. are very difficult to see when at the surface in even
moderate sea states, so it is probable that some unquantified negative bias remains in the best abundance estimates.

ha ha a) ma \Wa 0 ad a nercention—bh e helow a) no vaHab —Dla aTala nharefore an

Earlier Abundance Estimates

Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions.

Recent Surveys and Abundance Estimates

Abundance estimates of 4,548 (CV=0.49) and 3,202 (CV=0.59) Kogia spp. were generated from two non-
overlapping vessel surveys conducted in U.S. waters of the western North Atlantic during the summer of 2016 (Table
1; Garrison 2020; Palka 2020). One survey was conducted from 27 June to 25 August in waters north of 38°N latitude
and included 5,354 km of on-effort trackline along the shelf break and offshore to the outer edge of the U.S. EEZ
(NEFSC and SEFSC 2018). The second vessel survey covered waters from Central Florida to approximately 38°N
latitude between the 100-m isobaths and the outer edge of the U.S. EEZ from 30 June to 19 August. A total of 4,399
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km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized two visual teams and an
independent observer approach to estimate detection probability on the trackline (Laake and Borchers 2004). Mark-
recapture distance sampling was used to estimate abundance (Thomas et al. 2009). Estimates from the two surveys
were combined and CVs pooled to produce a species abundance estimate for the stock area.

et al

Table 1. Summary of abundance estimates for the western North Atlantic Kogia spp. with month, year, and area
covered during each abundance survey, and resulting abundance estimate (Nvest) and coefficient of variation (CV).
The estimate considered best is in bold font.

Month/Year Area Noest cvVv
Jun—Aug 2016 New Jersey to lower Bay of Fundy 4,548 0.49
Jun—-Aug 2016 Central Florida to New Jersey 3,202 0.59

Central Florida to lower Bay of Fundy
Jun—-Aug 2016 (COMBINED) 7,750 0.38
C
C

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log- normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for Kogia spp. is (Cv=0. ). The
minimum population estimate for Kogia spp. is animals

Current Population Trend

There are three available coastwide abundance estimates for Kogia spp. from the summers of 2011,
2016 . Each of these is derived from vessel surveys with similar survey designs and all three used the two-
team independent observer approach to estimate abundance.

et al

The resulting estimates were

generalized linear model did not indicate a statistically significant
(p=0. ) trend . The high level of uncertainty in these estimates limits the ability to detect a
statistically significant trend. In addition, interpretation of trends is complicated by two methodological factors. First,
the ability to detect Kogia spp. visually is highly dependent upon weather and visibility conditions which may
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contribute to differences between estimates. Second, during 2016 the surveys did not use scientific
echosounders during some survey periods. Changing the use of echosounders may affect the surfacing/diving patterns
of the animals and thus have an influence on the availability of animals to the visual survey teams. Finally, a key
uncertainty in this assessment of trend is that interannual variation in abundance may be caused by either changes in
spatial distribution associated with environmental variability or changes in the population size of the stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for Kogia spp. is . The maximum productivity rate is 0.04, the default value for cetaceans.
The recovery factor is 0.4 because the CV of the average mortality estimate is greater than 0.8 (Wade and Angliss
1997). PBR for western North Atlantic Kogia spp. is

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fishery Information

The commercial fisheries that interact, or that could potentially interact, with this stock in the Atlantic
Ocean are the Category | Atlantic Highly Migratory Species longline and the Atlantic Ocean, Caribbean, Gulf
of Mexico large pelagics longline fisheries (Appendix I11). Percent observer coverage (percentage of sets observed)
for these longline fisheries for each year during was ,

respectively

The Atlantic Highly Migratory Species longline fishery operates outside the U.S. EEZ. No takes of pygmy sperm
whales or Kogia sp. within high seas waters of the Atlantic Ocean have been observed or reported thus far.

The large pelagics longline fishery operates in the U.S. Atlantic (including Caribbean) and Gulf of Mexico
EEZ. Pelagic swordfish, tunas and billfish are the target s .

Garrison and Stokes
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Table 3. Summary of the incidental mortality and serious injury of Kogia spp. by the U.S. commercial large pelagics

longline fishery including the years sampled (Years), the number of vessels active within the fishery (Vessels), the
type of data used (Data Type), the annual observer coverage (Observer Coverage), the annual observed mortality
and serious injury using on-board observer data, the annual estimated mortality and serious injury, the combined
annual estimates of mortality and serious injury (Estimated Combined Mortality), the estimated CV of the combined
annual mortality estimates (Est. CVs) and the mean of the combined mortality estimates (CV in parentheses).

- . Data Observer _Obse_rved Observed —Estrrr_rated Estimated —Estrmeted Est. Mean
Fishery | Years | Vessels Type® e Serious Mortalit Serious Mortalit Combined Cvs Annual
Injury Mortality Injury ~ortality Mortality | =—— | Mortality

2017 65 11 0 0 0 0 0 -

Pelagic 2018 57 Obs. 10 0 0 0 0 0 -
ﬁngnne 2019 50 Data, 10 0 0 0 0 0 - 0.8 (1.00)

2020 50 Logbook 9 1 0 4 0 4 1

2021 49 8 0 0 0 0 0 -

a. Number of vessels in the fishery is based on vessels reporting effort to the pelagic longline logbook.

b. Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries Observer Program (NEFOP)
and the Southeast Pelagic Longline Observer Program.

c. Percentage of sets observed

Other Mortality

One pygmy sperm whale stranded during 2021 in New Jersey with evidence of human interaction in the form of
ingested debris (cloth/fabric). This human interaction was believed to contribute to the stranding and death of the
animal (Northeast Regional Marine Mammal Stranding Network; NOAA National Marine Mammal Health and
Stranding Response Database unpublished data, accessed 18 September 2022). Therefore, this mortality was included
within the annual human-caused mortality and serious injury total for this stock.

STATUS OF STOCK

Pygmy sperm whales are not listed as threatened or endangered under the Endangered Species Act, and the
western North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. While there is
some uncertainty in estimating fishery-related mortality and serious injury for this stock alone, it is believed that U.S.
fishery-related mortality and serious injury of Kogia spp. is less than 10% of the calculated PBR of Kogia spp. and,
therefore, can be considered to be insignificant and approaching the zero mortality and serious injury rate. The status
of pygmy sperm whales in the U.S. Atlantic EEZ relative to optimum sustainable population is unknown. No
statistically significant trend in abundance was detected for Kogia spp. over the years 2011-2021; however, there are
key methodological issues and uncertainty that limit the ability to evaluate trend.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK

Strandings

During 2017-20212013-20%7, 72120 pygmy sperm whales were reported stranded along the U.S. East
coastAtlantic-coastfrom-Massachusetts-to-Florida (Table 42; N A
Seutheast-Regional-Marine-Mammal-Stranding-Network-NOAA Natronal Marrne Mammal Health and Strandrng
Response Database unpublished data, accessed 13 October 202243-June-2048 (Southeast Region [SER]) and 18
egtember 202 8—June—294:8 (Northeast Reqron [NER])) Lteeeuid—net—bedetemned—whethemherewa&ewdene&ef

mteractron was detected for eight of the strandrnqs three of WhICh were pushed out to sea by members of the public

and five had ingested plastic or other debris. For one of the cases of ingested debris, this interaction was believed to
contribute to the stranding and death of the animal (see Annual Human-Caused Mortality and Serious Injury and Other
Mortality sections). No evidence of human interaction was detected for 25 strandings, and for the remaining 39
strandings, it could not be determined if there was evidence of human interaction. Six-efthe-ten-with-evidence-of
human-interaction-hadingested-plastic-debris—In addition, there were 1612 records of unidentified Kogia. Evidence of
human interaction was detected for four of the strandings (all were pushed out to sea by members of the public). For
the remaining 12 strandings,} it could not be determined whether there was evidence of human interaction. fortenof
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)

Stranding data underestimate the extent of human and fishery-related mortality and serious injury
because not all of the marine mammals that die or are seriously injured in human interactions wash ashore, or, if they
do, they are not all recovered (Peltier et al. 2012; Wells et al. 2015 ). In particular, shelf and slope
stocks in the western North Atlantic are less likely to strand than nearshore coastal stocks. Additionally, not all
carcasses will show evidence of human interaction, entanglement or other fishery-related interaction due to
decomposition, scavenger damage, etc. (Byrd et al. 2014). Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of human interaction.

Table 42. Dwarf and pygmy sperm whale (Kogia sima (Ks), Kogia breviceps (Kb) and Kogia sp. (Sp)) strandings
along the Atlantic coast, 2017 .

Strandings that were not reported to species have been reported as Kogia sp. The level of technical expertise among
stranding network personnel varies, and given the potential difficulty in correctly identifying stranded Kogia
whales to species, reports to specific species should be viewed with caution.
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Flosh-core nn 3 4 0 3 4 11 4 0 2 2 0 0 2 1120 16 2
Soudsorenn 2 2 0 0 3 0 1 8 0 0 2 0 1 3 0 4 18 0
Coorgin 0 5 1 5 1 0 0 3 0 0 3 0 0 2 0 5 14 1
Eloda 0 9 6 0 9 0 5 2 2 4 9 0 3 7 112 46 9
TOTALS + 27 7 9 25 1 18 29 2 6 19 0 6 20 2 46 120 12
HABIFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
2016; Hall et al. 2018). Bryan et al. (2012) examined liver and kidney samples from stranded pygmy sperm whales
from the U.S. Atlantic and Gulf of Mexico and found that all samples contained mercury concentrations in excess of
the USEPA action limits, potentially levels hazardous to the health of whales and putting them at greater risk of
disease.

Harmful algal blooms have been responsible for large-scale marine mammal mortality events as well as chronic,
harmful health effects and reproductive failure (Fire et al. 2009). Diatoms of the genus Pseudo nitzschia produce
domoic acid, a neurotoxin. Fire et al. (2009) sampled pygmy and dwarf sperm whales stranded along the U.S. east
coast from Virginia to Florida, and more than half (59%) of the samples tested positive for domoic acid, indicating
year-round, chronic exposure, whereas other cetaceans stranded in the same area had no detectable domoic acid.
Harmful algal blooms may be occurring in offshore areas not currently being monitored, and the detection only in
Kogia species suggests a possible unknown, unique aspect of their foraging behavior or habitat utilization (Fire et al.
2009).

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009;
Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population size of this-

species witlrespend-to-thesechanges-and how the ecological

shifts will affect human impacts to the species.
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PYGMY KILLER WHALE (Feresa attenuata):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy killer whale is distributed worldwide in
tropical and subtropical waters (Jefferson et al. 1994).
However, sightings of this species in the western North
Atlantic are extremely rare and stranding records are
also sparse, probably due to the natural rarity of the
species (Baird 2018; Braulik 2018). In the western
North Atlantic, strandings are recorded from primarily
South Carolina and Georgia, with two from North
Carolina and one from Massachusetts, and there have
been two sightings during NMFS vessel surveys from
1992 to 2016. In the Hawaiian Islands, there is evidence
for limited movement of individuals and for island-
associated populations (Baird 2018), and the author
suggested it is likely that there is population structure
within the species elsewhere. Pygmy killer whales in the
western North Atlantic are managed separately from
those in the northern Gulf of Mexico. Although there y ‘% /
have been no directed studies of the degree of N /
demographic independence between the two areas, this =
management structure is consistent with evidence for
population structure in other areas (Baird 2018) and is
further supported because the two stocks occupy distinct
marine ecoregions (Spalding et al. 2007; Moore and
Merrick 2011). Due to the paucity of sightings in the
western North Atlantic, there are insufficient data to
determine whether the western North Atlantic stock ,
comprises multiple demographically independent ) ‘
populations.  Additional morphological, acoustic, < <'g f

, ) =%

genetic, and/or behavioral data are needed to further 5
M‘ 1 \Pygmy Killer Whale
2 9

delineate population structure within the western North
Atlantic and across the broader geographic area.
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Figure 1. Distribution of pygmy killer whale sightings
from NEFSC and SEFSC shipboard (circles) and

POPULATION SIZE

The number of pygmy Kkiller whales off the U.S.
Atlantic coast is unknown since rarely
seen in any surveys. A single group of six pygmy Killer

aerial (squares) surveys during 1992, 1995, 1998,
1999, 2002, 2004, 2006, 2007, 2008, 2010, 2011, 2013,
2016, and 2021. Isobaths are the 100-m, 200-m, 1,000-
m and 4,000-m depth contours. The darker line
indicates the U.S. EEZ.

whales was sighted in waters ~1500 m deep off Georgia
during a 1992 NMFS winter vessel survey (Hansen et al. 1994), and a single pygmy Killer whale was sighted in waters
~4000 m deep far offshore of Long Island, New York, during a 2013 NMFS summer vessel survey (NEFSC and
SEFSC 2013). Abundances have not been estimated from these single sightings.
Several cruises—a

, @ summer 2005 cruise , a summer 2016 cruise

—each had one or two sightings of pygmy killer
or melon-headed whales (identity was not confirmed), and these groups were recorded off Cape Hatteras or off the

winter 2002 cruise
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North Carolina/South Carolina border.
Minimum Population Estimate

Present data are insufficient to calculate a minimum population estimate for this stock
Current Population Trend

There are insufficient data to determine the population trends for this stock because no estimates of population
size are available.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal level (PBR) is the product of the minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3.16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is unknown. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP), is assumed to be 0.5 because this stock is of unknown status. PBR for the western North
Atlantic stock of pygmy killer whales is unknown

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total annual estimated mortality and serious injury to this stock during
was presumed to be zero, as there were no reports of mortalities or serious injuries to pygmy Killer
whales in the western North Atlantic.

Fishery Information

The commercial fishery that could potentially interact with this stock in the Atlantic Ocean the
Category | Atlantic Ocean, Caribbean, Gulf of Mexico large pelagics longline fishery (Appendix Il1). Pelagic
swordfish, tunas and billfish are the target of the longline fishery. Percent observer coverage (percentage of
sets observed) for this fishery for each year during was ,

respectively. There were no observed mortalities or serious injuries to pygmy killer whales by this
fishery in the Atlantic Ocean during (Garrison and Stokes 2023b

). Detailed fishery information is reported in Appendix I11.

There has historically been some take of this species in small cetacean fisheries in the Caribbean (Caldwell and
Caldwell 1971).
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OTHER FACTORS THAT MAY BE AFFECTING THE STOCKOtherMaortality

R pygmy Killer whales were reported along the U.S. East
Coast during-2013-2017-(NOAA National Marine Mammal Health and Stranding Response Database unpublished
data, accessed Lo dune 202 (S ER ) and 8-June-2018 (N

ER )). All-three strandings-oceurred-in-\Virginia-during-2013-

Stranding data prebabhy-underestimate the extent of human and fishery-related mortality and serious injury
because not all of the marine mammals that die or are seriously injured in human interactions wash ashore, or, if they
do, they are not all recovered (Peltier et al. 2012; Wells et al. 2015 ). In particular, shelf and slope
stocks in the western North Atlantic are less likely to strand than nearshore coastal stocks. Additionally, not all
carcasses will show evidence of human interaction, entanglement or other fishery-related interaction due to
decomposition, scavenger damage, etc. (Byrd et al. 2014). Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of human interaction.

HABITATISSUES

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
2016; Hall et al. 2018), but research on contaminant levels for this stock is lacking.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009;
Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population size of this-

species wrespend-to-these-changes-and how the ecological

shifts will affect human impacts to the species.
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FALSE KILLER WHALE (Pseudorca crassidens):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The false killer whale is distributed worldwide
throughout warm temperate and tropical oceans
(Jefferson et al. 2008). This species is usually sighted
in offshore waters but in some cases inhabits waters
closer to shore, particularly around oceanic islands
(e.g., Hawaii, Baird et al. 2013). While sightings from
the U.S. western North Atlantic have been uncommon
(Figure 1), the combination of sighting, stranding and
bycatch records indicates that this species routinely
occurs in the western North Atlantic. False killer
whales have been sighted in U.S. Atlantic waters from
southern Florida to Maine (Schmidly 1981). There are
periodic records (primarily stranding) from southern
Florida to Cape Hatteras dating back to 1920
(Schmidly 1981). Most of the records are from the
southern half of Florida and include a mass stranding
in 1970 that may have numbered as many as 175
individuals (Caldwell et al. 1970; Schmidly 1981).

Genetic analyses (Chivers et al. 2007; Martien et
al. 2014) indicate false killer whales exhibit significant
population structuring in the Pacific, with restricted
gene flow among whales sampled near the main
Hawaiian Islands, the Northwestern Hawaiian Islands,
and pelagic waters of the eastern and the central North
Pacific. Martien et al. (2014) also found their two

Atlantic samples to be genetically divergent from those Bo°W 5w 70w 65w

in the Pacific. False killer whales in the western North Figure 1. Distribution of false Killer whale
Atlantic are managed separately from those in the sightings from NEFSC and SEFSC shipboard
northern Gulf of Mexico. Although there have been no (circles) and aerial (squares) surveys during 1995,
directed studies of the degree of demographic 1998, 1999, 2002, 2004, 2006, 2007, 2008, 2010,
independence between the two areas, this management 2011, 2016, and 2021. Isobaths are the 200-m,
structure is consistent with evidence for strong 1,000-m, and 4,000-m depth contours. The darker
population structuring in other areas (Martien et al. line indicates the U.S. EEZ.

2014) and further supported because the two stocks

occupy distinct marine ecoregions (Spalding et al. 2007; Moore and Merrick 2011). Given the paucity of sightings,
there are insufficient data to determine whether the western North Atlantic stock comprises multiple demographically
independent populations. Additional morphological, acoustic, genetic, and/or behavioral data are needed to further
delineate population structure within the western North Atlantic and across the broader geographic area.

POPULATION SIZE

The best available abundance estimate for western North Atlantic false killer whales is (Cv=0. ;
Table 1; Garrison ; Palka ). This estimate is from summer surveys covering
waters from central Florida to the lower Bay of Fundy.
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Earlier Abundance Estimates

Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions.

Recent Surveys and Abundance Estimates

Abundance estimates of 1,182 (CV=0.63) and 609 (CV=1.08) false killer whales were generated from vessel
surveys conducted in U.S. waters of the western North Atlantic during the summer of 2016 (Table 1; Garrison 2020;
Palka 2020). One survey was conducted from 27 June to 25 August in waters north of 38°N latitude and consisted of
5,354 km of on-effort trackline along the shelf break and offshore to the U.S. EEZ (NEFSC and SEFSC 2018). The
second vessel survey covered waters from Central Florida to approximately 38°N latitude between the 100-m isobaths
and the U.S. EEZ during 30 June-19 August. A total of 4,399 km of trackline was covered on effort (NEFSC and
SEFSC 2018). Both surveys utilized two visual teams and an independent observer approach to estimate detection
probability on the trackline (Laake and Borchers 2004). Mark-recapture distance sampling was used to estimate
abundance. It should be noted that the abundance estimate from the second vessel survey was based on a single sighting
and therefore has a very high uncertainty.

More recent abundance estimates of 753 (CVV=1.13) and 545 (CVV=0.68) false killer whales were generated from
vessel surveys conducted in U.S. waters of the western North Atlantic during the summer of 2021 (Table 1; Garrison
and Dias 2023; Palka 2023). One survey was conducted from 16 June to 23 August in waters north of 36°N latitude
and consisted of 5,871 km of on-effort trackline along the shelf break and offshore to the outer edge of the U.S. EEZ
(NEFSC and SEFSC 2022). The second vessel survey covered waters from central Florida (25°N latitude) to
approximately 38°N latitude between the 200-m isobaths and the outer edge of the U.S. EEZ during 12 June—-31
August. A total of 5,659 km of trackline was covered on effort (NEFSC and SEFSC 2022). Both surveys utilized two
visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce a species abundance estimate for the stock area.

Table 1. Summary of abundance estimates for the western North Atlantic false killer whale (Pseudorca crassidens)
by month, year, and area covered during each abundance survey, and resulting abundance estimate (Npest) and
coefficient of variation (CV). The estimate considered best is in bold font.

Month/Year Area Nbest Cv
Jun-Aug 2011 central-Virginia to-lower Bay of Fundy 0 6-
Jun-Aug-2011 central-Florida-to-lower Bay-of Furdy (COMBINED) 442 1.06
Jun—-Aug 2016 New Jersey to lower Bay of Fundy 1,182 0.63
Jun—Aug 2016 Central Florida to New Jersey 609 1.08
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Month/Year Area Nbest CV

Jun—-Aug 2016 Central Florida to lower Bay of Fundy (COMBINED) 1,791 0.56

C

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for false killer whales is (Cv=0. ). The
minimum population estimate for false killer whales is .

Current Population Trend

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one--half the maximum net
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is . The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the western North
Atlantic false killer whale stock is

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total annual estimated mortality and serious injury to this stock during
was presumed to be zero, as there were no reports of mortalities or serious injuries to false killer
whales in the western North Atlantic.
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Fishery Information

There are two commercial fisheries that interact, or that could potentially interact, with this stock in the Atlantic
Ocean. These are the Category | Atlantic Highly Migratory Species longline and the Atlantic Ocean, Caribbean, Gulf
of Mexico large pelagics longline fisheries (Appendix I11). Percent observer coverage (percentage of sets observed)
for these longline fisheries in the Atlantic for each year during 2017-20212013-2017 was 910,12 15 and-1211, 10,
10, 9, and 8, respectively.

The Atlantic Highly Migratory Species longline fishery operates outside the U.S. EEZ. No takes of false killer
whales within high seas waters of the Atlantic Ocean have been observed or reported thus far.

The Atlantic Ocean, Caribbean, Gulf of Mexico large pelagics longline fishery operates in the U.S. Atlantic
(including Caribbean) and Gulf of Mexico EEZ, and pelagic swordfish, tunas and billfish are the target species. There
were no observed mortalities or serious injuries to false killer whales by this fishery in the Atlantic Ocean during
2017-20212643-2017 (Garrison and Stokes 2020a; 2020b; 2021; 2023a; 2023b2014:-2016: 20172019 in-press).

STATUS OF STOCK

False killer whales are not listed as threatened or endangered under the Endangered Species Act and the western
North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. No fishery-related mortality
or serious injury has been observed in recent years; therefore, total fishery-related mortality and serious injury can be
considered insignificant and approaching the zero mortality and serious injury rate. The status of false Killer whales
in the U.S. EEZ relative to optimum sustainable population is unknown. There was no statistically significant trend in
population size for this species; however, the high level of uncertainty in the estimates limits the ability to detect a
statistically significant trend.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCKOtherMortality

Strandings

Historically, there have been intermittent false Killer whale strandlnqs alonq the u. S East Coast, however durmq
20172021, none were reported A

during-2013-2017-(NOAA National Marrne Mammal Health and Strandlng Response Database unpubllshed data
accessed 13 October 2022134%(94_204:8 (Southeast ERemon) and 18 September 20228—Jeee4918 (Northeast

ERM))

Habitat IssuesHABITFATISSUES

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
2016; Hall et al. 2018), but research on contaminant levels for this stock is lacking.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
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documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009;
Sousa et al. 2019). There is uncertainty in how, if at all, the changes in distribution and population size of this-cetacean
species may interact with changes in distribution of prey species wit-respend-te-these-changes-and how the ecological
shifts will affect human impacts to the species.
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CUVIER’S BEAKED WHALE (Ziphius cavirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The distribution of Cuvier’s beaked whales is
poorly known; and is based mainly on stranding
records (Leatherwood et al. 1976). Strandings have
been reported from Nova Scotia along the eastern U.S.
coast south to Florida, around the Gulf of Mexico, and
within the Caribbean (Leatherwood et al. 1976;
CETAP 1982; Heyning 1989; Houston 1990;
MacLeod et al. 2006; Jefferson et al. 2008). Acoustic
presence has been demonstrated from recordings
collected from North Carolina to Nova Scotia

(Stanistreet 2018).

b

Stock structure in the North Atlantic is
unknown. A study of 20 Cuvier’s beaked whales
satellite-tagged offshore of Cape Hatteras, North
Carolina, between 2014 and 2017 suggested that these
animals have very restricted movements and could be
a resident population (Foley 2018). Because the
current stock spans multiple eco-regions (Longhurst
2007; Spalding et al. 2007), it is plausible that the stock
could actually contain multiple demographically
independent populations—that—sheuld—themselves—be

steeksﬁeaweps—bealéed—whale—ygmmgs—have

= -
»/
o ¢ / aﬁ{»“fg
RN . o]
Y o Ee °
s ‘é"""‘ 4 vﬂ. @, ° 90
-32 c °® W
¢ 0" ge
~ = o
3% 0
< g e
"f:"' o
¥ 2 e
£} - g o
4
g
- >
2 4 ©
4
{ _
&)
2 &
3 A ‘( 7 Sl
. 2N
¥

“ 4 ") Beaked Whales

v
{
«

X s -8 7% 74 x - 68 -66 64 -62

Figure 1. Distribution of beaked whale sightings (includes
Ziphius and Mesoplodon spp.) from NEFSC and SEFSC
shipboard and aerial surveys during the summers of 1995,
1998, 1999, 2002, 2004, 2006, 2007, 2008, 2010, 2011 and
2016, 2021 and Depatment of Fisheries and Oceans Canada
2007 TNASS and 2016 NAISS surveys. Isobaths are the 200-
m, 1000-m and 4000-m depth contours. Circle symbols
represent shipboard sightings and squares are aerial
sightings. Black symbols are sightings identified as Cuvier’s
beaked whales.

POPULATION SIZE

The best abundance estimate for >sundifferentiated beaked whales is sum-of-the northeast and-southeast
2016-surveys — 5744 (CV=0.2436). ThIS estlmate derlved from shlpboard end-aeral

surveys covers most of this stock’s known range. Becs
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Recent Surveys and Abundance Estimates

Abundance estimates of 3,897 (CV=0.47) and 1,847 (CV=0.49) Cuvier’s beaked whales (not including
Mesoplodon spp.) were generated from vessel surveys conducted in U.S. waters of the western North Atlantic during
the summer of 2016 (Table 1; Garrison 2020; Palka 2020). One survey was conducted from 27 June to 25 August in
waters north of 38°N latitude and consisted of 5,354 km of on-effort trackline along the shelf break and offshore to
the outer limit of the U.S. EEZ (NEFSC and SEFSC 2018). The second vessel survey covered waters from Central
Florida to approximately 38°N latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June—
19 August. A total of 4,399 km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized
two visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce an abundance estimate for the stock area, yielding an combined total of
5,744 Cuvier’s beaked whales (CVV=0.36). These estimates are known to be biased low due to the fact that unidentified
Ziphiidae abundance was estimated at 3,755 (CV=0.42) in the NE and at 2,812 (CV=0.43) in the SE, and these
numbers likely include an unknown number of Cuvier’s beaked whales.

6@4«919&592—?#&94%5%&4@09} More recent abundance estlmates of 1742 (CV 039) and 2 928 (CV 031)

Cuvier’s beaked whale were generated from vessel surveys conducted in U.S. waters of the western North Atlantic
during the summer of 2021 (Table 1; Garrison and Aichinger-Dias 2023; Palka 2023). One survey was conducted
from 16 June to 23 August in waters north of 36°N latitude and consisted of 5,871 km of on-effort trackline along the
shelf break and offshore to the outer edge of the U.S. EEZ (NEFSC and SEFSC 2022). The second vessel survey
covered waters from central Florida (25°N latitude) to approximately 38°N latitude between the 200-m isobaths and
the outer edge of the U.S. EEZ during 12 June—31 August. A total of 5,659 km of trackline was covered on effort
(NEFSC and SEFSC 2022). Both surveys utilized two visual teams and an independent observer approach to estimate
detection probability on the trackline (Laake and Borchers 2004). Mark-recapture distance sampling was used to
estimate abundance. Estimates from the two surveys were combined and CVs pooled to produce a species abundance
estimate for the stock area.

Table 1. Summary of abundance estimates for the western North Atlantic stock of Cuvier’s beaked whales. Month,
year, and area covered during each abundance survey, and resulting abundance estimate (Nrest) and coefficient of
variation (CV). The estimate considered best is in bold font.
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Month/Year Area Nbest CVv
Jun-Sep 2016 Central Virginia to lower Bay of Fundy 3,897 0.47
Jun—-Aug 2016 Central Florida to Virginia 1,847 0.49
Jun—-Aug 2016 Central Florida to lower Bay of Fundy (COMBINED) 5,744 0.36
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Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for ’ beaked whales is

(Cv=0. ). The minimum population estimate for ’ beaked whales in the
western North Atlantic is .

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV
> 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There
is current work to standardize the strata-specific previous abundance estimates to consistently represent the same
regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Life history parameters that could be
used to estimate net productivity include: length at birth is 2 to 3 m, length at sexual maturity is 6.1m for females, and
5.5 m for males, maximum age growth layer groups (GLG’s)

for males
(Mitchell 1975; Mead 1984; Houston 1990).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for ’ beaked whales is . The maximum productivity rate is 0.04,
the default value for cetaceans. The recovery factor, which accounts for endangered, depleted, threatened stocks, or
stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5. PBR for Cuvier’s
beaked whales is

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The minimum annual rate of human-caused mortality of Cuvier’s beaked whales averaged
0.2 animals per year. This is from 1 stranding record that reported signs of human interaction (plastic ingestion; Table

).

Fishery Information

Detailed U.S. fishery information is reported in Appendix I1I.
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During 2017-2021, 4 Cuvier’s beaked whales stranded along the U.S. Atlantic coast without evidence of human
interaction (Table 3; NOAA National Marine Mammal Health and Stranding Response Database, accessed 15 October

2022).

Table 32. Cuvier’s beaked whale (Ziphius cavirostris) strandings along the U.S. Atlantic coast from 2017-2021.

State 20172643 20184 20195 202016 202117 Total
New York 00 1 1 0 0 2
North Carolina 1 0 00 0 0 21
South Carolina 0 0 0 1 0 1
Florida* 1 1 00 0 0 32
Total 2 1 10 1 0 #4

a. Animal in Florida in 20184 had trashplastic-bags-and-line in first stomach-chamber.
STATUS OF STOCK

The western North Atlantic stock of Cuvier’s beaked whale is not a strategic stock because average annual human-
related mortality and serious injury does not exceed PBR. The total U.S. fishery mortality and serious injury for this
group of species is less than 10% of the calculated PBR and, therefore, can be considered to be insignificant and
approaching zero mortality and serious injury rate. The status of Cuvier’s beaked whale relative to OSP in-the U-S:
Atlantic EEZ is unknown. This species is not listed as threatened or endangered under the Endangered Species Act.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK
Habitat IssuesABIFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic beaked whales
is lacking.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
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surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors.

Several unusual mass strandings of beaked whales throughout their worldwide range have been associated with
naval activities (Cox et al. 2006; D’Amico et al. 2009; Fernandez et al. 2005; Filadelfo et al. 2009). During the mid-
to late 1980s multiple mass strandings of Cuvier’s beaked whales (4 to about 20 per event) and small numbers of
Gervais’ beaked whale and Blainville’s beaked whale occurred in the Canary Islands (Simmonds and Lopez-Jurado
1991). Twelve Cuvier’s beaked whales that live stranded and subsequently died in the Mediterranean Sea on 12-13
May 1996 were associated with low frequency acoustic sonar tests conducted by the North Atlantic Treaty
Organization (Frantzis 1998; D’Amico et al. 2009; Filadelfo et al. 2009). In March 2000, 14 beaked whales live
stranded in the Bahamas; 6 beaked whales (5 Cuvier’s and 1 Blainville’s) died (Balcomb and Claridge 2001; NMFS
2001; Cox et al. 2006). Four Cuvier’s, 2 Blainville’s and 2 unidentified beaked whales were returned to sea. The fate
of the animals returned to sea is unknown, since none of the whales have been resighted. Necropsies of 6 dead beaked
whales revealed evidence of tissue trauma associated with an acoustic or impulse injury that caused the animals to
strand. Subsequently, the animals died due to extreme physiologic stress associated with the physical stranding (i.e.,
hyperthermia, high endogenous catecholamine release) (Cox et al. 2006).

Fourteen beaked whales (mostly Cuvier’s beaked whales but also including Gervais’ and Blainville’s beaked
whales) stranded in the Canary Islands in 2002 (Cox et al. 2006, Fernandez et al. 2005; Martin et al. 2004). Gas bubble-
associated lesions and fat embolism were found in necropsied animals from this event, leading researchers to link
nitrogen supersaturation with sonar exposure (Fernandez et al. 2005).

Impacts on marine mammal prey from sound are also possible (Carroll et al. 2017), but the duration and severity
of any such prey effects on marine mammals are unknown.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al.
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean
species (e.g., MacLeod 2009; Sousa et al. 2019). Chavez-Rosales et al. (2022) documented an overall 178 km
northeastward spatial distribution shift of the seasonal core habitat of Northwest Atlantic cetaceans that was related to
changing habitat/climatic factors. Results varied by season and species. This study used sightings data collected during
seasonal aerial and shipboard line transect abundance surveys during 2010 to 2017. There is uncertainty in how, if at
all, the changes in distribution and population size of this-cetacean species may interact with changes in distribution

of prey species witrespond-to-these—changes-and how the ecological shifts will affect human impacts to the
species.STATUS OFSTOCK
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BLAINVILLE’S BEAKED WHALE (Mesoplodon densirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four species
of beaked whales that reside in the northwest Atlantic.
These include True’s beaked whale, M. mirus; Gervais’
beaked whale, M. europaeus; Blainville’s beaked whale,
M. densirostris; and Sowerby’s beaked whale, M. bidens
(Mead 1989). These species are difficult to identify to
the species level at sea; therefore, much of the available
characterization for beaked whales is to genus level only.
Stock structure for each species is unknown. Thus, it is
plausible that the stock could actually contain multiple
demographically independent populations that-should

because the current stock spans multiple eco-
regions (Longhurst 2007; Spalding et al. 2007).

The distributions of Mesoplodon spp. in the
Northwest Atlantic are known principally from
stranding records (Mead 1989; Nawojchik 1994,
Mignucci-Giannoni et al. 1999; MacLeod et al. 2006;
Jefferson et al. 2008). Off the U.S. Atlantic coast, beaked
whale (Mesoplodon spp.) sightings have occurred
principally along the shelf-edge and in deeper oceanic
waters (Figure 1; CETAP 1982; Waring et al. 1992,
2001; Tove 1995; Hamazaki 2002; Palka 2006). Most

sightings were in late spring and summer,
which—correspondings to survey effort. Blainville’s
beaked whales have
been-reported from southwestern Nova Scotia

to Florida; and are believed to be widely but sparsely
distributed (Leatherwood et al. 1976; Mead 1989;
MacLeod et al. 2006; Jefferson et al. 2008). There are
two records of strandings in Nova Scotia which probably
represent strays from the Gulf Stream (Mead 1989).
They are considered rare in Canadian waters (Houston
1990).

POPULATION SIZE

The best abundance estimate for >

Mesopledon-beaked whales is the sum-ef-the- 2016-survey estimate: s—

30°N

80"W 75'W 70°W 65°W

Figure 1. Distribution of beaked whale (includes
Ziphius and Mesoplodon spp.) sightings from NEFSC
and SEFSC shipboard and aerial surveys during the
summers of 1995, 1998, 1999, 2002, 2004, 2006, and
2007, 2008, 2010, 2011, 2016, and 2021 and
Department of Fisheries and Oceans Canada 2007
TNASS and 2016 NAISS surveys. Isobaths are the 200-
m, 1000-m and 4000-m depth contours. Circle symbols
represent shipboard sightings and squares are aerial
sightings. Black symbols are sightings identified as
Blainsville’s beaked whales.

10,107 (CV=0.2627). This estimate,

derived from shipboard and-aerial-surveys, covers most of this stock’s known range.
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Recent Surveys and Abundance Estimates

Abundance estimates of 6,760 (CV=0.37) and 3,347 (CV=0.29) Mesoplodon spp. beaked whales (nhot including
Ziphius) were generated from vessel surveys conducted in U.S. waters of the western North Atlantic during the
summer of 2016 (Table 1; Garrison 2020; Palka 2020). One survey was conducted from 27 June to 25 August in
waters north of 38°N latitude and consisted of 5,354 km of on-effort trackline along the shelf break and offshore to
the outer limit of the U.S. EEZ (NEFSC and SEFSC 2018). The second vessel survey covered waters from Central
Florida to approximately 38°N latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June—
19 August. A total of 4,399 km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized
two visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce an abundance estimate for the stock area, yielding a combined total of
10,107 Mesoplodon beaked whales (CV=0.27). These estimates are known to be biased low due to the fact that
unidentified Ziphiidae abundance was estimated at 3,755 (CV=0.42) in the NE and at 2,812 (CV=0.43) in the SE. T;
and-these estimatesnumbers likely include an unknown number of Mesoplodon beaked whales.

A more recent abundance estimate of 2,936 (CVV=0.26) Blainville’s beaked whales was generated from vessel
surveys conducted in U.S. waters of the western North Atlantic during the summer of 2021 (Table 1; Garrison and
Dias 2023; Palka 2023). One survey was conducted from 16 June to 23 August in waters north of 36°N latitude and
consisted of 5,871 km of on-effort trackline along the shelf break and offshore to the outer edge of the U.S. EEZ
(NEFSC and SEFSC 2022). The second vessel survey covered waters from central Florida (25°N latitude) to
approximately 38°N latitude between the 200-m isobaths and the outer edge of the U.S. EEZ during 12 June—-31
August. A total of 5,659 km of trackline was covered on effort (NEFSC and SEFSC 2022). Both surveys utilized two
visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce a species abundance estimate for the stock area.

Table 1. Summary of abundance estimates for the Mesoplodon beaked whales (2016 surveys) and Blainsville’s
beaked whales (2021 surveys). Vl;-month, year, and-area covered during each abundance survey, and-resulting
abundance estimate (Nhest) and coefficient of variation (CV) are represented. The estimate considered best is in
bold font.
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Month/Year Area Nbest CVv

Jun-Sep 2016 Central Virginia to lower Bay of Fundy (Mesoplodon spp.) 6,760 0.37

Jun-Aug 2016 Central Florida to Virginia (Mesoplodon spp.) 3,347 0.29

Central Florida to lower Bay of Fundy (COMBINED,

Jun-Aug 2016 (Mesoplodon spp.)

10,107 0.27

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for ’ whales
is (Cv=0. ). The minimum population estimate for ’ beaked whales in
the western North Atlantic is

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV
> 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There
is current work to standardize the strata-specific previous abundance estimates to consistently represent the same
regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Mesoplodon densirostris life history
parameters that could be used to estimate net productivity include: length at birth of up to 1.9 m, maximum reported
adult length of 4.7, and minimum reported age at sexual maturity of 9 growth layer groups (GLG’s), which

(Mead 1984).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for beaked whales is . The maximum productivity rate is
0.04, the default value for cetaceans. The recovery factor, which accounts for endangered depleted, or threatened
stocks, or stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5. PBR for

’ beaked whales in the western North Atlantic is

3,
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The 20173-202117 total average estimated annual human-caused mortality of Blainville’s beaked whales in
fisheries-inthe U.S. Atlantic EEZ is 0.2 based on one stranded animal likely killed in 2017 by plastic ingestion (Table
3).

Table 3. Total annual estimated average human-caused mortality and serious injury for the North Atlantic stock
of Blainville’s beaked whales (Mesoplodon densirostris).

Years Source Annual Avg. CV
2017-2021 U.S. fisheries using observer data 0 NA
2017-2021 Possible non-fishery human-caused stranding mortalities 0.2 NA

TOTAL NA NA

Fishery Information

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale species
because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that any beaked whale stock thatwhich occurred in the U.S. Atlantic
EEZ might have been subject to the observed fishery-related mortality and serious injury.

In 2017-2021, estimated annual averaqe flsherv related mortalltv or serlous injury of this stock in U. S flsherles
was 0 for all beaked Whales

i )

Other Mortality

From 20173-202117, a total of 4 Blainville’s beaked whales stranded along the U.S. Atlantic coast between
Florida and Massachusetts (NOAA National Marine Mammal Health and Stranding Response Database, accessed
1923 October 202218, Table 4). One animal in 2017 that stranded in Florida was classified as a human interaction due
to plastic ingestion.

Table 42. Blainville’s beaked whale (Mesoplodon densirostris) strandings along the U.S. Atlantic coast.
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State Total
North Carolina 0 1
Florida 0 1
Total 1 4
a. Animal in Florida in 2017 is classified as a human interaction due to plastic chips found in forestomach.
STATUS OF STOCK

Blainville’s beaked whales are not listed as threatened or endangered under the Endangered Species Act and the
western North Atlantic stock of Blainville’s beaked whale is not considered strategic under the Marine Mammal
Protection Act, although t-—Fhere are insufficient data to determine the population size or trends.

The permanent closure of the pelagic drift gillnet fishery has eliminated the principal known source of incidental

fishery mortality, and a single 2017 stranding record was the only human-related mortality and serious injury observed

during the recent 5-year (20173-202117) period. Therefore, total U.S. fishery-related mortality and serious injury rate

is considered insignificant and approaching zero. The status of Blainville’s beaked whales relative to OSP
is unknown.

OTHER FACTORS THAT MAY BE

H

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic beaked whales
is lacking.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.
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Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al.
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean
species (e.g., MacLeod 2009; Sousa et al. 2019).

distribution and populatioh size of this- species wi
respend-to-thesechanges-and how the ecological shifts will affect human impacts to the species.
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GERVAIS’ BEAKED WHALE (Mesoplodon europaeus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four species of
beaked whales that reside in the northwest Atlantic. These
include True’s beaked whale, Mesoplodon mirus; Gervais’
beaked whale, M. europaeus; Blainville’s beaked whale, M.
densirostris; and Sowerby’s beaked whale, M. bidens (Mead
1989). These species are difficult to identify to the species level
at sea; therefore, much of the available characterization for
beaked whales is to genus level only. Stock structure for each
species is unknown. Thus, it is plausible the stock could actually
contain multiple demographically independent populations

the current stock spans multiple eco-regions
(Longhurst 1998; Spalding et al. 2007).

The distribution of Mesoplodon spp. in the northwest
Atlantic is known principally from stranding records (Mead
1989; Nawojchik 1994; Mignucci-Giannoni et al. 1999;
MacLeod et al. 2006; Jefferson et al. 2008). Off the U.S. Atlantic
coast, beaked whale (Mesoplodon spp.) sightings have occurred
principally along the shelf-edge and deeper oceanic waters
(Figure 1; CETAP 1982; Waring et al. 1992; Tove 1995;
Waring et al. 2001; Hamazaki 2002; Palka 2006). Most
sightings in late spring and summer,
correspond to survey effort.

Gervais’ beaked whales

believed to be principally oceanic, and strandings have been
reported from Cape Cod to Florida, into the Caribbean and the
Gulf of Mexico (NMFS unpublished data; Leatherwood et al.
1976; Mead 1989; Moore et al. 2005; MacLeod et al. 2006;
Jefferson et al. 2008; McLellan et al. 2018). This is the most
common species of Mesoplodon to strand along the U.S.
Atlantic coast.

POPULATION SIZE

The best abundance estimate for ’
beaked whales is the sum of the survey estimates —
(Cv=0. ). This estimate, derived from
shipboard

Recent Surveys and Abundance Estimates

4 1 Beaked Whales

S \
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-

Figure 1. Distribution of beaked whale (includes
Ziphius and Mesoplodon spp.) sightings from
NEFSC and SEFSC shipboard and aerial surveys
during the summers of 1995, 1998, 1999, 2002,
2004, 2006, and 2007, 2008, 2010, 2011 and 2016
and DFO’s 2007 TNASS and 2016 NAISS surveys.
Isobaths are the 200-m, 1000-m and 4000-m depth
contours. Circle symbols represent shipboard
sightings and squares are aerial sightings. Black
symbols are sightings identified as Gervais’ beaked
whales.

surveys, covers most of this stock’s known range.

Abundance estimates of 6,760 (CV=0.37) and 3,347 (CV=0.29) undifferentiated beaked whales (Ziphius and
Mesoplodon spp.) were generated from vessel surveys conducted in U.S. waters of the western North Atlantic during
the summer of 2016 (Table 1; Garrison 2020; Palka 2020). One survey was conducted from 27 June to 25 August in
waters north of 38°N latitude and consisted of 5,354 km of on-effort trackline along the shelf break and offshore to
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the outer limit of the U.S. EEZ (NEFSC and SEFSC 2018). The second vessel survey covered waters from Central
Florida to approximately 38°N latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June—
19 August. A total of 4,399 km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized
two visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce an abundance estimate for the stock area, yielding a combined total of
10,107 Mesoplodon beaked whales (CV=0.27). These estimates are known to be biased low due to the fact that
unidentified Ziphiidae abundance was estimated at 3,755 (CV=0.42) in the NE and at 2,812 (CV=0.43) in the SE.;
Tand-these estimatesnumbers likely include an unknown number of Mesoplodon beaked whales.

6-0-release2-Thomas-et-al-2009)— A more recent abundance estimate of 8, 595 (CV 0 24) Gervals beaked
whales was generated from vessel surveys conducted in U.S. waters of the western North Atlantic during the summer
of 2021 (Table 1; Garrison and Dias 2023; Palka in prep.). One survey was conducted from 16 June to 23 August in
waters north of 36°N latitude and consisted of 5,871 km of on-effort trackline along the shelf break and offshore to
the outer edge of the U.S. EEZ (NEFSC and SEFSC 2022). The second vessel survey covered waters from central
Florida (25°N latitude) to approximately 38°N latitude between the 200-m isobaths and the outer edge of the U.S. EEZ
during 12 June—31 August. A total of 5,659 km of trackline was covered on effort (NEFSC and SEFSC 2022). Both
surveys utilized two visual teams and an independent observer approach to estimate detection probability on the
trackline (Laake and Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates
from the two surveys were combined and CVs pooled to produce a species abundance estimate for the stock area.

Table 1. Summary of abundance estimates for Mesoplodon beaked whales (2016 surveys) and Gervais’ beaked
whales (2021 surveys), month, year, and area covered during each abundance survey, and resulting abundance
estimate (Npest) and coefficient of variation (CV). The estimate considered best is in bold font.

Month/Year Area Nbest CcVv
Jun—Sep 2016 Central Virginia to lower Bay of Fundy (Vlesoplodon spp.) 6,760 0.37
Jun—-Aug 2016 Central Florida to Virginia (Mesoplodon spp.) 3,347 0.29
Jun-Aug 2016 Central Florida to ,{/cl);/ge); m}g r?fs g;r)ldy (COMBINED, 10,107 0.27
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Month/Year Area Nbest CVv

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance beaked whales is

(CVv=0. ). The minimum population estimate for ’ beaked whales in the
western North Atlantic is

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV
> 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There
is current work to standardize the strata-specific previous abundance estimates to consistently represent the same
regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Mesoplodon europaeus life history
parameters that could be used to estimate net productivity include: estimated mean length at birth of 2.1 m, length at

sexual maturity of up to 5.2 m for females and up to 4.6 m for males, and maximum age of 27 growth layer
groups (GLG’s), (Mead
1984).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for ’ beaked whales is . The maximum productivity rate
is 0.04, the default value for cetaceans. The recovery factor, which accounts for endangered, depleted, threatened
stocks, or stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5. PBR for

beaked whales in the western North Atlantic is

’

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The 2017 total average estimated annual mortality of Gervais’ beaked whales in observed fisheries
in the U.S. Atlantic EEZ is zero. ’

Fishery Information
Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale species
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because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ
might have been subject to the observed fishery-related mortality and serious injury.

In 2017-2021, estimated annual averaqe frshery related mortalrty or serrous injury of this stock in U. S frsherres
was 0 for all beaked whales. v ’
294:13—292—11—7—m—9§—ﬂsheﬁeswa5%ere—Detarled frshery mformatron is reported in Appendrx III

i .
—See-AppendixVTer-more-information-en-histerical-takes-Other Mortality

During 20137202117, 1812 Gervais’ beaked whales stranded along the U.S. Atlantic coast (Table 32; NOAA
Natronal Marrne Mammal Health and Strandrng Response Database accessed 1523 October 202218). Three-of-these

—Table 3 Gervals beaked whale
(Mesoplodon europaeus) strandlngs anng the U.S. Atlantrc coast

State 2017 2018 2019 2020 2021 TotalFetal
North Carolina® 2 8 1 4 0 155
South Carolina 0 0 0 1 0 11

Florida™ 0 0 2 0 0 26

Total 2 8 3 5 0 1812

a. FloridaNerth-Carelina stranding in 20193 deemed human interaction due to plastic ingestion.

Gervais’ beaked whales are not listed as threatened or endangered under the Endangered Species Act and the
western North Atlantic stock of Gervais® beaked whale is not considered strategic under the Marine Mammal
Protectlon Act, although tJhere are |nsuff|C|ent data to determlne the populatlon size or trends;. andwvh#euarpBR

mdepenelentl%The permanent closure of the pelagrc drrft grllnet frshery has ellmlnated the prrncrpal known source of
incidental fishery mortality, and no fishery-related mortality and serious injury has been observed during the recent
5-year (20173-202117) period. Therefore, the total U.S. fishery mortality and serious injury rate can be considered to
be insignificant and approaching zero. The status of Gervais’ beaked whales relative to OSP in-U.S-Atlantic EEZis
unknown.
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OTHER FACTORS THAT MAY BE AFFECTING THE STOCK
Habitat IssuesABITFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic beaked whales
is lacking.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

Several unusual mass strandings of beaked whales in North Atlantic marine environments have been associated
with naval activities (D’Amico et al. 2009; Filadelfo et al. 2009). During the mid- to late 1980°s multiple mass
strandings of Cuvier’s beaked whales (4 to about 20 per event) and small numbers of Gervais’ beaked whale and
Blainville’s beaked whales occurred in the Canary Islands (Simmonds and Lopez-Jurado 1991). Twelve Cuvier’s
beaked whales that live stranded and subsequently died in the Mediterranean Sea on 12-13 May 1996 was associated
with low frequency acoustic sonar tests conducted by the North Atlantic Treaty Organization (Frantzis 1998; A’ Amico
et al. 2009; Filadelfo et al. 2009). In March 2000, 14 beaked whales live stranded in the Bahamas; 6 beaked whales
(5 Cuvier’s and 1 Blainville’s) died (Balcomb and Claridge 2001; NMFES 2001; Cox et al. 2006). Four Cuvier’s, 2
Blainville’s, and 2 unidentified beaked whales were returned to sea. The fate of the animals returned to sea is unknown,
since none of the whales have been resighted. Necropsy of 6 dead beaked whales revealed evidence of tissue trauma
associated with an acoustic or impulse injury that caused the animals to strand. Subsequently, the animals died due to
extreme physiologic stress associated with the physical stranding (i.e., hyperthermia, high endogenous catecholamine
release) (Cox et al. 2006).

Fourteen beaked whales (mostly Cuvier’s beaked whales but also including Gervais’ and Blainville’s beaked
whales) stranded in the Canary Islands in 2002 (Cox et al. 2006, Fernandez et al. 2005; Martin et al. 2004). Gas bubble-
associated lesions and fat embolism were found in necropsied animals from this event, leading researchers to link
nitrogen supersaturation with sonar exposure (Fernandez et al. 2005).

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al.
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean
species (e.g., MacLeod 2009; Sousa et al. 2019). Chavez-Rosales et al. (2022) documented an overall 178 km
northeastward spatial distribution shift of the seasonal core habitat of Northwest Atlantic cetaceans that was related to
changing habitat/climatic factors. Results varied by season and species. This study used sightings data collected during
seasonal aerial and shipboard line transect abundance surveys during 2010 to 2017. There is uncertainty in how, if at
all, the changes in distribution and population size of this-cetacean species may interact with changes in distribution

of prey species with-respond-te-these-changes-and how the ecological shifts will affect human impacts to the species.
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SOWERBY’S BEAKED WHALE (Mesoplodon bidens):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four species
of beaked whales that reside in the northwest Atlantic.
These include True’s beaked whale, M. mirus; Gervais’
beaked whale, M. europaeus; Blainville’s beaked whale,
M. densirostris; and Sowerby’s beaked whale, M. bidens
(Mead 1989). These species are difficult to identify to the
species level at sea; therefore, much of the available
characterization for beaked whales is to genus level only.
Stock structure for each species is unknown. Thus, it is
plausible the stock could actually contain multiple
demographically independent populations

the current stock spans multiple eco-regions
(Longhurst 1998; Spalding et al. 2007).

The distributions of Mesoplodon spp. in the northwest
Atlantic are known principally from stranding records
(Mead 1989; Nawojchik 1994; Mignucci-Giannoni et al.
1999; MacLeod et al. 2006). Off the U.S. Atlantic coast, : !
beaked whale (Mesoplodon spp.) sightings have occurred . ;’5

principally along the shelf-edge and deeper oceanic waters
(Figure 1; CETAP 1982; Waring et al. 1992; Tove 1995; u
Waring et al. 2001; Hamazaki 2002; Palka 2006). Most E T o =

sightings in late spring and summer, ! Figure 1: Distribution of beaked whale sightings
correspond to survey effort. The distributions of ¢ NEESC and SEFSC shipboard and aerial
Sowerby’s beaked whales are also known from acoustical surveys during the summers of 1995, 1998, 1999,
surveys (Cholewiak et al. 2013, Stanistreet et al. 2018) and 2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016, 2021
bycatch confirmed genetically to be M. bidens (Wenzel et .+ nro’s 2007 TNASS and 2016 NAISS survey.

Sowerby's beaked whale

al. 2013). Isobaths are the 1000-m and 4000-m depth contours.
Sowerby’s beaked whales Circle symbols represent shipboard sightings and
reported from New England waters squares are aerial sightings.

north to the ice pack (e.g., Davis Strait), and individuals are

seen along the Newfoundland coast in summer

(Leatherwood et al. 1976; Mead 1989; MacLeod et al. 2006; Jefferson et al. 2008) . Furthermore, a single
stranding occurred off the Florida west coast (Mead 1989). This species is considered rare in Canadian waters (Lien
et al. 1990) and has been designated as “Special Concern” by the Committee on the Status of Endangered Wildlife in
Canada (COSEWIC). Whitehead (2013) reports that in the 23 years of cetacean observations in the Gully Marine
Protected Area, on the edge of the Scotian Shelf, Nova Scotia, Canada, they have observed a significant increase in
sightings of Sowerby’s.

POPULATION SIZE

The best abundance estimate for ’ beaked whales is the sum of the
survey estimates— (CVv=0. ). This estimate, derived from shipboard surveys, covers most of
this stock’s known range.
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Recent Surveys and Abundance Estimates

Abundance estimates of 6,760 (CVV=0.37) and 3,347 (CV=0.29) Mesoplodon spp. beaked whales (not including
Ziphius) were generated from vessel surveys conducted in U.S. waters of the western North Atlantic during the
summer of 2016 (Table 1; Garrison 2020; Palka 2020). One survey was conducted from 27 June to 25 August in
waters north of 38°N latitude and consisted of 5,354 km of on-effort trackline along the shelf break and offshore to
the outer limit of the U.S. EEZ (NEFSC and SEFSC 2018). The second vessel survey covered waters from Central
Florida to approximately 38°N latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June—
19 August. A total of 4,399 km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized
two visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce an abundance estimate for the stock area, yielding a combined total of
10,107 Mesoplodon beaked whales (CV=0.27). These estimates are known to be biased low due to the fact that
unidentified Ziphiidae abundance was estimated at 3,755 (CV=0.42) in the NE and at 2,812 (CV=0.43) in the SE. T
and-these estimates aumbers-likely include an unknown number of Mesoplodon beaked whales.

A more recent abundance estimate of 492 (CV=0.50) Sowerby’s beaked whales was generated from vessel
surveys conducted in U.S. waters of the western North Atlantic during the summer of 2021 (Table 1; Garrison and
Dias 2023; Palka 2023). One survey was conducted from 16 June to 23 August in waters north of 36°N latitude and
consisted of 5,871 km of on-effort trackline along the shelf break and offshore to the outer edge of the U.S. EEZ
(NEFSC and SEFSC 2022). The second vessel survey covered waters from central Florida (25°N latitude) to
approximately 38°N latitude between the 200-m isobaths and the outer edge of the U.S. EEZ during 12 June-31
August. A total of 5,659 km of trackline was covered on effort (NEFSC and SEFSC 2022). Both surveys utilized two
visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce a species abundance estimate for the stock area.

Hhema&epal—zeeg}Table 1. Summarv of abundance estimates for the I\/Iesoplodon beaked Whales (2016

surveys) and Sowerby’s beaked whales (2021 surveys)Summary-of-abundance-estimatesfor-Mesoplodon-spp—,

month, year, and area covered during each abundance survey, and resulting abundance estimate (Nbest) and
coefficient of variation (CV).
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Month/Year Area Nbest CVv

Jun—Sep 2016 Central Virginia to lower Bay of Fundy 6,760 0.37

Jun—-Aug 2016 Central Florida to Central Virginia 3,347 0.29

Central Florida to lower Bay of Fundy (COMBINED

Jun-Sep 2016 10,107 0.27

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for ’ beaked whales is

(Cv=0. ). The minimum population estimate for ’ beaked whales in the
western North Atlantic is

Current Population Trend

The statistical power to detect a trend in abundance for this stock is poor due to the relatively imprecise
abundance estimates and long survey interval. For example, the power to detect a precipitous decline in
abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV > 0.30) remains below 80%
(alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There is current work to
standardize the strata-specific previous abundance estimates to consistently represent the same regions and include
appropriate corrections for perception and availability bias. These standardized abundance estimates will be used in
state-space trend models that incorporate environmental factors that could potentially influence the process and
observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Mesoplodon bidens life history
parameters that could be used to estimate net productivity include: length at birth of up to 2.4 m and maximum length
of 5 m for females and 5.5 m for males (Mead 1984).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for ’ beaked whales is . The maximum productivity rate is 0.04,
the default value for cetaceans. The recovery factor, which accounts for endangered, depleted, threatened stocks, or
stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5. PBR for ’

beaked whales in the western North Atlantic is
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The 20173-202117 total average estimated annual mortality of Sowerby’s beaked whales in observed fisheries
in the U.S. Atlantic EEZ is zero.

Fishery Information

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale species
because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ
might have been subject to the observed fishery-related mortality and serious injury.

In 2017-2021, estimated annual average flshery related mortallty or serlous |n|ury of thls stock in U. S fisheries
was 0 for all beaked whales. y
292—1—1—7—m—U§—ﬁsheHeswasﬁzeF& Detalled flshery mformatlon is reported in Appendlx 1.

Earlier Interactions

See Appendix V for more information on historical takes.

Other Mortality

During 2017-2021 1 Sowerby’s beaked whale stranded along the U.S. Atlantic coast without evidence of human
interaction (Table 3; NOAA National Marine Mammal Health and Stranding Response Database, accessed 15 October

2022).

Table 3. Sowerby’s beaked whale (Mesoplodon bidens) strandings along the U.S. Atlantic coast.

State 2013 ﬁ gg* 2016 | 2017 | 2018 | 2029 | 2020 | 2021 | Total

Maine 0o |20 | o 0 0 0 1 0 1
Massachusetts® 0 0 2 0 0 0 0 0 0 02

Total o 2] 2] o 0 0 0 0 0 13

STATUS OF STOCK
While Sowerby’s beaked whales are not listed as threatened or endangered under the Endangered Species Act,
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they have been listed as a species of Special Concern by both COSEWIC and SARA (the Species at Risk Act) in
Canada due to concerns about potential effects on this species from widespread seismic operations as well as
occasional military sonar use off of Canada’s East Coast (COSEWIC 2006). The western North Atlantic stock of
Sowerby’s beaked whale is not considered strategic under the Marine Mammal Protection Act. There are insufficient
data to determine the population size or trends. The permanent closure of the pelagic drift gillnet fishery has eliminated
the principal known source of incidental fishery mortality, and no fishery-related mortality and serious injury has been
observed during the recent 5-year (2013-2017) period. Therefore, the total U.S. fishery mortality and serious injury
rate can be considered to be insignificant and approaching zero. The status of Sowerby’s beaked whales relative to
OSP is unknown.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK
Habitat IssuesHABITFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic beaked whales
is lacking.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). Questions have been raised regarding potential
effects of human-made sounds on deep-diving cetacean species such as Sowerby’s beaked whales (Richardson et al.
1995). The long-term and population consequences of these impacts are less well-documented and likely vary by
species and other factors. Impacts on marine mammal prey from sound are also possible (Carroll et al. 2017), but the
duration and severity of any such prey effects on marine mammals are unknown.

Several unusual mass strandings of beaked whales throughout their worldwide range have been associated with
naval activities (D’Amico et al. 2009; Filadelfo et al. 2009). During the mid- to late 1980s multiple mass strandings
of Cuvier’s beaked whales (4 to about 20 per event) and small numbers of Gervais’ beaked whale and Blainville’s
beaked whales occurred in the Canary Islands (Simmonds and Lopez-Jurado 1991). Twelve Cuvier’s beaked whales
that live stranded and subsequently died in the Mediterranean Sea on 12-13 May 1996 were associated with low
frequency acoustic sonar tests conducted by the North Atlantic Treaty Organization (Frantzis 1998; D’ Amico et al.
2009; Filadelfo et al. 2009). In March 2000, 14 beaked whales live stranded in the Bahamas; 6 beaked whales (5
Cuvier’s and 1 Blainville’s) died (Balcomb and Claridge 2001; NMFS 2001; Cox et al. 2006). Four Cuvier’s, 2
Blainville’s, and 2 unidentified beaked whales were returned to sea. The fate of the animals returned to sea is unknown,
since none of the whales have been resighted. Necropsy of 6 dead beaked whales revealed evidence of tissue trauma
associated with an acoustic or impulse injury that caused the animals to strand. Subsequently, the animals died due to
extreme physiologic stress associated with the physical stranding (i.e., hyperthermia, high endogenous catecholamine
release) (Cox et al. 2006).

Fourteen beaked whales (mostly Cuvier’s beaked whales but also including Gervais® and Blainville’s beaked
whales) stranded in the Canary Islands in 2002 (Cox et al. 2006, Fernandez et al. 2005; Martin et al. 2004). Gas bubble-
associated lesions and fat embolism were found in necropsied animals from this event, leading researchers to link
nitrogen supersaturation with sonar exposure (Fernandez et al. 2005).

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al.
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean
species (e.g., MacLeod 2009; Sousa et al. 2019). Chavez-Rosales et al. (2022) documented an overall 178 km
northeastward spatial distribution shift of the seasonal core habitat of Northwest Atlantic cetaceans that was related to
changing habitat/climatic factors. Results varied by season and species. This study used sightings data collected during
seasonal aerial and shipboard line transect abundance surveys during 2010 to 2017. There is uncertainty in how, if at
all, the changes in distribution and population size of this-cetacean species may interact with changes in distribution

of prey species with-respond-te-these-changes-and how the ecological shifts will affect human impacts to the species.
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TRUE’S BEAKED WHALE (Mesoplodon mirus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four
species of beaked whales that reside in the Northwest
Atlantic. These include True’s beaked whale, M.
mirus; Gervais’ beaked whale, M. europaeus;
Blainville’s beaked whale, M. densirostris; and
Sowerby’s beaked whale, M. bidens (Mead 1989).
These species are difficult to identify to the species
level at sea; therefore, much of the available
characterization for beaked whales is to genus level
only. Stock structure for each species is unknown.
Thus, it is plausible that the stock could actually
contain multiple demographically independent
populations that-should-themselves—be—classified-as
individual-stocks,— because the current stock
spans multiple eco-regions (Longhurst 2007 S .
Spalding et al. 2007). s

The distributions of Mesoplodon spp. in the ,f
Northwest Atlantic are known principally from 2 °
stranding records (Mead 1989; Nawojchik 1994; [ o ©
Mignucci-Giannoni et al. 1999; MacLeod et al. 2006; 30
Jefferson et al. 2008). Off the U.S. Atlantic coast, ) y
beaked whale (Mesoplodon spp.) sightings have = & LT
occurred principally along the shelf-edge and in T |
deeper oceanic waters (Figure 1; CETAP 1982; 26| {

Waring et al. 1992, 2001; Tove 1995; Hamazaki 5\Beaked Whales
2002; Palka 2006; NEFSC and SEFSC 2018 ol . 3
). Most sightings were in - & -7 7% 1 B ™ 48 %6 64 %2
late spring and summer, which-correspondings to
survey effort.

True’s beaked whale is—a o ) o
temperate-water species-that  Figure 1: Distribution of beaked whale (includes Ziphius and
has been reported from Cape Breton Island, Nova Mesoplodon  spp.) sightings from NEFSC and SEFSC
Scotia, to the Bahamas (Leatherwood et al. 1976; Shipboard and aerial surveys during the summers of 1995,
Mead 1989: MacLeod et al. 2006: Jefferson et al. 1998, 1999, 2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016,
2008). and 2021 and DFO’s 2007 TNASS and 2016 NAISS surveys.
Isobaths are the 200-m, 1000-m and 4000-m depth contours.
POPULATION SIZE Circle symbols represent shipboard sightings and squares are
The best abundance estimate for > aerial sightings. Black symbols are the sightings identified as
undifferentiated-beaked whales is the sum of the True’s beaked whales.
2016—survey  estimates— 10,107
(CV=0.3427). This estimate, derived from shipboard and-aerial-surveys, covers most of this stock’s known range.




Recent Surveys and Abundance Estimates

Abundance estimates of 6,760 (CVV=0.37) and 3,347 (CV=0.29) Mesoplodon spp. beaked whales (not including
Ziphius:) were generated from vessel surveys conducted in U.S. waters of the western North Atlantic during the
summer of 2016 (Table 1; Garrison 2020; Palka 2020). One survey was conducted from 27 June to 25 August in
waters north of 38°N latitude and consisted of 5,354 km of on-effort trackline along the shelf break and offshore to
the outer limit of the U.S. EEZ (NEFSC and SEFSC 2018). The second vessel survey covered waters from Central
Florida to approximately 38°N latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June—
19 August. A total of 4,399 km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized
two visual teams and an independent observer approach to estimate detection probability on the trackline (Laake and
Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. Estimates from the two surveys
were combined and CVs pooled to produce an abundance estimate for the stock area, yielding a combined total of
10,107 Mesoplodon beaked whales (CV=0.27). These estimates are known to be biased low due to the fact that
unidentified Ziphiidae abundance was estimated at 3,755 (CV=0.42) in the NE and at 2,812 (CV=0.43) in the SE, and
these numbers likely include an unknown number of Mesoplodon beaked whales.

A more recent abundance estimate of 4,480 (CVV=0.34) True’s beaked whales was generated from vessel surveys
conducted in U.S. waters of the western North Atlantic during the summer of 2021 (Table 1; Garrison and Dias 2023;
Palka 2023). One survey was conducted from 16 June to 23 August in waters north of 36°N latitude and consisted of
5,871 km of on-effort trackline along the shelf break and offshore to the outer edge of the U.S. EEZ (NEFSC and
SEFSC 2022). The second vessel survey covered waters from central Florida (25°N latitude) to approximately 38°N
latitude between the 200-m isobaths and the outer edge of the U.S. EEZ during 12 June-31 August. A total of 5,659
km of trackline was covered on effort (NEFSC and SEFSC 2022). Both surveys utilized two visual teams and an
independent observer approach to estimate detection probability on the trackline (Laake and Borchers 2004). Mark-
recapture distance sampling was used to estimate abundance. Estimates from the two surveys were combined and CVs
pooled to produce a species abundance estimate for the stock area.

Hhemase%&l%@@gﬁable 1. Summary of abundance estlmates for Mesoplodon spp (2016 survevs) and

True’s beaked whales (2021 surveys)?, month, year, area covered during each abundance survey, and resulting
abundance estimate (Nrest) and coefficient of variation (CV). The estimate considered best is in bold font.

Month/Year Area Nbest CVv
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Month/Year

Area Npest CVv
Jun-Sep 2016 Central Virginia to lower Bay of Fundy 6,760 0.37
Jun-Aug 2016 Central Florida to Virginia 3,347 0.29
Jun-Aug 2016 Central Florida to lower Bay of Fundy (COMBINED 10,107 027
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Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for ’ beaked whales is

(Cv=0. ). The minimum population estimate for ’ beaked whales in the
western North Atlantic is

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV
> 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There
is current work to standardize the strata-specific previous abundance estimates to consistently represent the same
regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Life history parameters that could be
used to estimate net productivity include: length at birth is 2 to 3 m, length at sexual maturity 6.1 m for females, and
5.5 m for males, ’

(Mead 1984).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This value is based
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for ’ beaked whales is . The maximum productivity rate is 0.04,
the default value for cetaceans. The recovery factor, which accounts for endangered, depleted, threatened stocks, or
stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5. PBR for ’

beaked whales in the western North Atlantic is

3,

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The - total average estimated annual mortality of True’s beaked whales in observed fisheries
in the U.S. Atlantic EEZ is zero.

Fishery Information

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale species
because of the uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ
might have been subject to the observed fishery-related mortality and serious injury.

Detailed fishery information is reported in Appendix I11.
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I | I

STATUS OF STOCK

True’s beaked whales are not listed as threatened or endangered under the Endangered Species Act, and the
western North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. There are
|nsuff|C|ent data to determlne the populatlon size or trends—and—wm%—a—PBR—value—has—been—ealeelated—fer
7. The permanent closure of
the pelaglc dnft g|IInet flshery has ellmlnated the pnnupal known source of |nC|dentaI flshery mortallty—andremyene
, seried. Therefore,
total U S. flshery related mortallty and serious |njury rate can be con5|dered to be |n5|gn|f|cant and approaching zero.
The status of True’s beaked whales relative to OSP in-U-S-Atlantic EEZ-is unknown.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK
StrandingsOther-Mortality

During 2017—2021, 1 True’s beaked whale stranded along the U.S. Atlantic coast without evidence of human
interaction (Table 3; NOAA National Marine Mammal Health and Stranding Response Database, accessed 15 October

2022).
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Several unusual mass strandings of beaked whales throughout their worldwide range have been associated with
naval activities (D’Amico et al. 2009; Filadelfo et al. 2009). During the mid- to late 1980’s multiple mass strandings
of Cuvier’s beaked whales (4 to about 20 per event) and small numbers of Gervais’ beaked whale and Blainville’s
beaked whales occurred in the Canary Islands (Simmonds and Lopez-Jurado 1991). Twelve Cuvier’s beaked whales
that live stranded and subsequently died in the Mediterranean Sea on 12-13 May 1996 were associated with low-
frequency sonar tests conducted by the North Atlantic Treaty Organization (Frantzis 1998; D’Amico et al. 2009;
Filadelfo et al. 2009). In March 2000, 14 beaked whales live stranded in the Bahamas; 6 beaked whales (5 Cuvier’s
and 1 Blainville’s) died (Balcomb and Claridge 2001; NMFS 2001; Cox et al. 2006). Four Cuvier’s, 2 Blainville’s,
and 2 unidentified beaked whales were returned to sea. The fate of the animals returned to sea is unknown, since none
of the whales have been resighted. Necropsy of 6 dead beaked whales revealed evidence of tissue trauma associated
with an acoustic or impulse injury that caused the animals to strand. Subsequently, the animals died due to extreme
physiologic stress associated with the physical stranding (i.e., hyperthermia, high endogenous catecholamine release;)

(Cox et al. 2006).

Fourteen beaked whales (mostly Cuvier’s beaked whales but also including Gervais’ and Blainville’s beaked
whales) stranded in the Canary Islands in 2002 (Martin et al. 2004; Fernandez et al. 2005; Cox et al. 2006). Gas
bubble-associated lesions and fat embolism were found in necropsied animals from this event, leading researchers to
link nitrogen supersaturation with sonar exposure (Fernandez et al. 2005).

Table 3. True’s beaked whale (Mesoplodon mirus) strandings along the U.S. Atlantic coast.

State 2017 2018 2019 2020 2021 Total
Virginia 1 0 0 0 0 1
Total 1 0 0 0 0 1

Habitat IssuesHABITFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al. 2008; Jepson et al. 2016;
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic stock of beaked
sperm-whales is lacking.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

3 Climate- related changes in spatial
distribution and abundance mcludlng poleward and depth shifts, have been documented in or predicted for plankton
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species and commercially important fish stocks (Nye et al. 2009; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et
al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009; Sousa et al. 2019).

There is uncertainty in how, if at all, the distribution and population size of
species and how the

ecological shifts will affect human impacts to the species.
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MELON-HEADED WHALE (Peponocephala electra):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The melon-headed whale is distributed
worldwide in tropical and subtropical waters
(Jefferson et al. 1994). However, sightings of this
species in the western North Atlantic are extremely
rare. Most stranding records are from Florida and
South Carolina, with a few from Virginia and one
from New Jersey. There have been two sightings
during NMFS vessel surveys between 1992 and 2016.
Melon-headed whales in the western North Atlantic
are managed separately from those in the northern
Gulf of Mexico. Although there have been no directed
studies of the degree of demographic independence
between the two areas, this management structure is
consistent with evidence for strong population
structuring in other areas (Martien et al. 2014) and is
further supported because the two stocks occupy
distinct marine ecoregions (Spalding et al. 2007;
Moore and Merrick 2011). Due to the paucity of
sightings in the western North Atlantic, there are
insufficient data to determine whether the western
North  Atlantic  stock  comprises  multiple
demographically independent populations. Additional
morphological, acoustic, genetic, and/or behavioral
data are needed to further delineate population
structure within the western North Atlantic and across
the broader geographic area.

80°W 75°W 70°W 65°W

Figure 1. Distribution of melon-headed whale sightings
from NEFSC and SEFSC shipboard and aerial surveys
POPULATION SIZE during 1995, 1998, 1999, 2002, 2004, 2006, 2007, 2008,
2010, 2011, 2016, and 2021. Isobaths are the 200-m,

The number of melon-headed whales off the U.S. 3 400.m, and 4,000-m depth contours. The darker line
Atlantic coast is unknown because they were rarely seen  jndicates the U.S. EEZ.

in any surveys. A single group of melon-headed whales
was sighted off of Cape Hatteras, North Carolina, in
waters >2500 m deep during both a summer 1999 (20 whales) and a winter 2002 (80 whales) vessel survey of the
western North Atlantic (Figure 1; NMFS 1999; NMFS 2002). Abundances have not been estimated from these single
sightings. Therefore the population size of melon-headed whales is unknown. No confirmed sightings of melon-
headed whales have been observed in any other NMFS surveys. Several cruises;——a winter 2002 cruise ,
a summer 2005 cruise , a summer 2016 cruise ,

each had one or two sightings of pygmy killer or melon-headed whales (identity
was not confirmed), and these groups were recorded off Cape Hatteras or off the North Carolina/South Carolina
border.

Minimum Population Estimate

Present data are insufficient to calculate a minimum population estimate for this stock
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Current Population Trend

There are insufficient data to determine the population trends for this stock because no estimates of population
size are available.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal level (PBR) is the product of the minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3.16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is unknown. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP), is assumed to be 0.5 because this stock is of unknown status. PBR for the western North
Atlantic stock of melon-headed whales is unknown because the minimum population size is unknown

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total annual estimated mortality and serious injury to this stock during
was presumed to be zero, as there were no reports of mortalities or serious injuries to melon-headed
whales in the western North Atlantic.

Fishery Information

The commercial fishery that could potentially interact with this stock in the Atlantic Ocean, is-the
Category | Atlantic Ocean, Caribbean, Gulf of Mexico large pelagics longline fishery (Appendix Ill). Pelagic
swordfish, tunas and billfish are the target of the longline fishery. Percent observer coverage (percentage of
sets observed) for this fishery for each year during was ,

respectively. There were no observed mortalities or serious injuries to melon-headed whales by this
fishery in the Atlantic Ocean during (Garrison and Stokes 2023b

).

OTHER FACTORS THAT MAY BE AFFECTING THE STOCK

three reported strand
along the U.S. (NOAA National Marine Mammal Health and
Stranding Response Database unpublished data, accessed (S R ) and
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Stranding data prebabhy-underestimate the extent of human and fishery-related mortality and serious injury
because not all of the marine mammals that die or are seriously injured in human interactions wash ashore, or, if they
do, they are not all recovered (Peltier et al. 2012; Wells et al. 2015 ). In particular, shelf and slope
stocks in the western North Atlantic are less likely to strand than nearshore coastal stocks. Additionally, not all
carcasses will show evidence of human interaction, entanglement or other fishery-related interaction due to
decomposition, scavenger damage, etc. (Byrd et al. 2014). Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of human interaction.

HABH-ATISSUES

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
2016; Hall et al. 2018), but research on contaminant levels for this stock is lacking.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009;
Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population size of this-

species witlrespend-te-these-changes-and how the ecological

shifts will affect human impacts to the species.

REFERENCES CITED

Barlow, J., S. L. Swartz, T. C. Eagle and P. R. Wade. 1995. U.S. Marine mammal stock assessments: Guidelines for
preparation, background, and a summary of the 1995 assessments. U.S. Dep. Commer., NOAA Tech. Memo.
NMFS-OPR-6. 73pp. Available from: https://repository.library.noaa.gov/view/noaa/6219

Byrd, B.L., A.A. Hohn, G.N. Lovewell, K.M. Altman, S.G. Barco, A. Friedlaender, C.A. Harms, W.A. McLellan,
K.T. Moore, P.E. Rosel and V.G. Thayer. 2014. Strandings illustrate marine mammal biodiversity and human
impacts off the coast of North Carolina, USA. Fish. Bull. 112:1-23.

Carroll, A.G., R. Przeslawski, A. Duncan, M. Gunning, B. Bruce. 2017. A critical review of the potential impacts of
marine seismic surveys on fish & invertebrates. Mar. Pollut. Bull. 114:9-24.

149



Garrison, L.P. and L. Stokes. 2020a. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic
longline fleet during 2017. Southeast Fisheries Science Center, Protected Resources and Biodiversity
Division, 75 Virginia Beach Dr., Miami, Florida 33140. PRD Contribution # PRD-2020-05. 61 pp.

Garrison, L.P. and L. Stokes. 2020b. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic
longline fleet during 2018. Southeast Fisheries Science Center, Protected Resources and Biodiversity
Division, 75 Virginia Beach Dr., Miami, Florida 33140. PRD Contribution # PRD-2020-08. 56 pp.

Garrison, L.P. and L. Stokes. 2021. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic
longline fleet during 2019. NOAA Tech. Memo. NMFS-SEFSC-750. 59 pp.

Garrison, L.P. and L. Stokes. 2023a. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic
longline fleet during 2020. NOAA Tech. Memo. NMFS-SEFSC-764. 66 pp.

Garrison, L.P. and L. Stokes. 2023b. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic

Ionqlme fleetdurlnq 2021 NOAA Tech. Memo NI\/IFS SEFSC-765. 65 pp.

Gomez, C JW Lawson AJ erght A D Buren, D ToII|t and V. Lesage 2016 A systematlc review on the
behavioural responses of wild marine mammals to noise: The disparity between science and policy. Can. J.
Zool. 94:801-819.

Grieve, B.D., J.A. Hare and V.S. Saba. 2017. Projecting the effects of climate change on Calanus finmarchicus
distribution within the US Northeast continental shelf. Sci. Rep. 7:6264.

Hall, A.J., B.J. McConnell, L.J. Schwacke, G.M. Ylitalo, R. Williams and T.K. Rowles. 2018. Predicting the effects
of polychlorinated biphenyls on cetacean populations through impacts on immunity and calf survival.
Environ. Poll. 233:407-418.

Halpin, P.N., A.J. Read, E. Fujioka, B.D. Best, B. Donnelly, L.J. Hazen, C. Kot, K. Urian, E. LaBrecque, A. Dimatteo,
J. Cleary, C. Good, L.B. Crowder and K.D. Hyrenbach. 2009. OBIS-SEAMAP: The world data center for
marine _mammal, sea bird, and sea turtle distributions. Oceanography 22(2):104-115.
https://doi.org/10.5670/0ceanog.2009.42.

Jefferson, T. A, S. Leatherwood, and M. A. Weber. 1994. Marine mammals of the world. FAO, Rome, 320 pp.

Jepson, P.D., R. Deaville, J.L. Barber, A. Aguilar, A. Borrell, S. Murphy, J. Barry, A. Brownlow, J. Barnett, S. Berrow
and A.A. Cunningham. 2016. PCB pollution continues to impact populations of orcas and other dolphins in
European waters. Sci. Rep.-U.K. 6:18573.

MacLeod, C.D. 2009. Global climate change, range changes and potential implications for the conservation of marine
cetaceans: a review and synthesis. Endang. Species Res. 7:125-136.

Martien, K.K., M.S. Leslie, B.L. Taylor, P.A. Morin, F.I. Archer, B.L. Hancock-Hanser, P.E. Rosel, N.L. Vollmer, A.
Viricel and F. Cipriano. 2017. Analytical approaches to subspecies delimitation with genetic data. Mar.
Mamm. Sci. 33:27-55.

McLellan, W. 2014. AFAST Hatteras Aerial Survey -Left side- 2011-2012. Data downloaded from OBIS-SEAMAP
(http://seamap.env.duke.edu/dataset/851) on 2023-03-15.

Morley, JW., R.L. Selden, R.J. Latour, T.L. Frolicher, R.J. Seagraves and M.L. Pinsky. 2018. Projecting shifts in
thermal habitat for 686 species on the North American continental shelf. PLoS ONE 13(5):e0196127.

NMFS [National Marine Fisheries Service]. 1999. Cruise results. Summer Atlantic Ocean marine mammal survey.
NOAA Ship Oregon Il cruise 236 (99- 05), 4 August - 30 September 1999. Available from SEFSC, 3209
Frederic Street, Pascagoula, MS 39567.

NMES [National Marine Fisheries Service]. 2002. CRUISE RESULTS: NOAA Ship Gordon Gunter Cruise GU-02-
01, 6 February - 8 April 2002. Mid Atlantic Cetacean  Survey (“MACS”).
https://grunt.sefsc.noaa.gov/apex/f?p=103:8:4548820354631::::P8 CALLED FROM,P8 FILENAME:1,G
unter 16.pdf#PUBLICATION_ID#

150


https://doi.org/10.5670/oceanog.2009.42
https://grunt.sefsc.noaa.gov/apex/f?p=103:8:4548820354631::::P8_CALLED_FROM,P8_FILENAME:1,Gunter_16.pdf#PUBLICATION_ID#
https://grunt.sefsc.noaa.gov/apex/f?p=103:8:4548820354631::::P8_CALLED_FROM,P8_FILENAME:1,Gunter_16.pdf#PUBLICATION_ID#

NMFS [National Marine Fisheries Service]. 2018. 2018 Revisions to: Technical guidance for assessing the effects of
anthropogenic sound on marine mammal hearing (Version 2.0): Underwater thresholds for onset of
permanent and temporary threshold shifts. U.S. Dept. Commer., NOAA Tech. Memo. NMFS-OPR-59, 167
pp. https://repository.library.noaa.gov/view/noaa/17892

Nowacek, D.P., C.W. Clark, D. Mann, P.J.O. Miller, H.C. Rosenbaum, J.S. Golden, M. Jasny, J. Kraska and B.L.
Southall. 2015. Marine seismic surveys and ocean noise: time for coordinated and prudent planning. Front.
Ecol. Environ. 13:378-386.

Nye, J., J. Link, J. Hare and W. Overholtz. 2009. Changing spatial distribution of fish stocks in relation to climate and
population size on the Northeast United States continental shelf. Mar. Ecol. Prog. Ser. 393:111-129.

Peltier, H., W. Dabin, P. Daniel, O. Van Canneyt, G. Dorémus, M. Huon and V. Ridoux. 2012. The significance of
stranding data as indicators of cetacean populations at sea: Modelling the drift of cetacean carcasses. Ecol.
Indic. 18:278-290.

Pinsky, M.L., B. Worm, M.J. Fogarty, J.L. Sarmiento and S.A. Levin. 2013. Marine taxa track local climate velocities,
Science 341:1239-1242.

Poloczanska, E.S., C.J. Brown, W.J. Sydeman, W. Kiessling, D.S. Schoeman, P.J. Moore, K. Brander, J.F. Bruno,
L.B. Buckley, M.T. Burrows, C.M. Duarte, B.S. Halpern, J. Holding, C.V. Kappel, M.l. O’Connor, J.M.
Pandolfi, C. Parmesan, F. Schwing, S.A. Thompson and A.J. Richardson. 2013. Global imprint of climate
change on marine life. Nat. Clim. Change 3:919-925.

Schwacke, L.H., E.O. Voit, L.J. Hansen, R.S. Wells, G.B. Mitchum, A.A. Hohn and P.A. Fair. 2002. Probabilistic
risk assessment of reproductive effects of polychlorinated biphenyls on bottlenose dolphins (Tursiops
truncatus) from the southeast United States coast. Env. Toxic. Chem. 21(12):2752-2764.

Sousa, A., F. Alves, A. Dinis, J. Bentz, M.J. Cruz and J.P. Nunes. 2019. How vulnerable are cetaceans to climate
change? Developing and testing a new index. Ecol. Indic. 98:9-18.

Spalding, M.D., H.E. Fox, G.R. Allen, N. Davidson, Z.A. Ferdafia, M. Finlayson, B.S. Halpern, M.A. Jorge, A.
Lombana, S.A. Lourie, K.D. Martin, E. McManus, J. Molnar, C.A. Recchia and J. Robertson. 2007. Marine
ecoregions of the world: a bioregionalization of coastal and shelf areas. BioScience 57:573-583.

Wade, P.R., and R.P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS
Workshop April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR- 12,
93 pp. Available from: https://repository.library.noaa.gov/view/noaa/15963

Wells, R.S., J.B. Allen, G. Lovewell, J. Gorzelany, R.E. Delynn, D.A. Fauquier and N.B. Barros. 2015. Carcass-
recovery rates for resident bottlenose dolphins in Sarasota Bay, Florida. Mar. Mamm. Sci. 31(1):355-368.

151


https://grunt.sefsc.noaa.gov/apex/f?p=103:8:5276268540641::::P8_CALLED_FROM,P8_FILENAME:1,Gunter_33.pdf#PUBLICATION_ID#
https://grunt.sefsc.noaa.gov/apex/f?p=103:8:5276268540641::::P8_CALLED_FROM,P8_FILENAME:1,Gunter_33.pdf#PUBLICATION_ID#
https://repository.library.noaa.gov/view/noaa/41734

2022

RISSO’S DOLPHIN (Grampus griseus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso’s dolphins are distributed worldwide in . S

tropical and temperate seas (Jefferson et al. 2008, |
2014), and in the Northwest Atlantic + ’ i 3 il
438

occurs from Florida to ‘ o~
eastern Newfoundland (Leatherwood et al. 1976; A G 4 '
Baird and Stacey 1991). Off the northeastern U.S. 3 S { C‘;f:’_,f
coast, Risso’s dolphins are distributed along the N ey g X e
continental shelf edge from Cape Hatteras northward L ' WY/ ‘ ;,-J’/
to Georges Bank during spring, summer, and autumn ) ey i| - L L
(Figure 1; CETAP 1982; Payne et al. 1984). In = L S oo
winter, the range is in the mid-Atlantic Bight and 42 :i = — f T o i O
extends outward into oceanic waters (Payne et al. 5 [\./‘/—“" ;§ ... ¢ 8
1984). In general, the population occupies the mid- 0 f-1 : // ;;%5%3¢ g
Atlantic continental shelf edge year round, and is o R, fffj-, o dPege o
rarely seen in the Gulf of Maine (Payne et al. 1984). 3&‘5 Vi %7 &S Cag’ys
During 1990, 1991 and 1993, spring/summer Lt %?ﬁ PR/
surveys conducted along the continental shelf edge i ﬁ‘?
and in deeper oceanic waters £ 57 Hu
Risso’s dolphins associated with strong 2 IO _\'\--,, y
bathymetric features, Gulf Stream warm-core rings, \\ 3 &
and the Gulf Stream north wall (Waring et al. 1992, ! T R
1993; Hamazaki 2002). Sightings during 2016 i £
surveys were concentrated along the shelf break » lER (%,
(Figure 1; NEFSC and SEFSC 2018 ). S |\
There is no information on the stock structure of =% )
Risso’s dolphin in the western North Atlantic, or to _| !
s s 26 )
determine if separate stocks exist in the Gulf of o Risso's Dolphin
Mexico and Atlantic. Thus, it is plausible that the o
stock  could  actually  contain  multiple e

demographically independent populations that
should themselves be stocks, because the current ~ Figure 1. Distribution of Risso’s dolphin sightings from
stock spans multiple eco-regions (Longhurst 1998; NEFSC and SEFSC shipboard and aerial surveys during the

Spalding et al. 2007). In 2006, a rehabilitated adult ~ summers of 1995, 1998, 1999, 2002, 2004, 2006, 2007, 2008,
male Risso’s dolphin stranded and released in the 2010, 2011, 2016 and 2021 and Department of Fisheries and
Gulf of Mexico off Florida was tracked via satellite- ~ Oceans Canada 2007 TNASS and 2016 NAISS surveys.

linked tag to waters off Delaware (Wells et al. Isobaths are the 100-m, 1000-m and 4000-m depth contours.
2009). The Gulf of Mexico and Atlantic stocks are Circle symbols represent shipboard sightings and squares are
currently being treated as two separate stocks. aerial sightings.

POPULATION SIZE

The best abundance estimate for Risso’s dolphins is the sum of the estimates from the NEFSC and

surveys— (Cv=0. ; Table 1). Because

the survey areas did not overlap, the estimates from the two surveys were added together and the CVs pooled using a
delta method to produce a species abundance estimate for the stock area.

>

Earlier Abundance Estimates
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Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions. As recommended in the GAMMS Il Workshop Report (Wade and Angliss 1997), estimates older than
eight years are deemed unreliable for the determination of the current PBR.

Recent Surveys and Abundance Estimates

The Department of Fisheries and Oceans, Canada (DFO) generated Risso’s dolphin estimates from a large-scale
aerial survey of Atlantic Canadian shelf and shelf break habitats, extending from the northern tip of Labrador to the
U.S. border off southern Nova Scotia in August and September of 2016 (Lawson and Gosselin 2018). A total of 29,123
km of effort w flown over the Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf strata and 21,037 over the
Newfound/Labrador strata. The Bay of Fundy/Scotian shelf portion of the Risso’s dolphin population was estimated
as 6,073 (CV=0.445).

Abundance estimates of 21,897 (CV=0.23) and 7,245 (CV=0.44) Risso’s dolphins were generated from vessel
surveys conducted in U.S. waters of the western North Atlantic during the summer of 2016 (Table 1; Garrison 2020;
Palka 2020). One survey was conducted from 27 June to 25 August in waters north of 38°N latitude and consisted of
5,354 km of on-effort trackline along the shelf break and offshore to the outer limit of the U.S. EEZ (NEFSC and
SEFSC 2018). The second vessel survey covered waters from Central Florida to approximately 38°N latitude between
the 100-m isobaths and the outer limit of the U.S. EEZ during 30 June—19 August. A total of 4,399 km of trackline
was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized two visual teams and an independent observer
approach to estimate detection probability on the trackline (Laake and Borchers 2004). Mark-recapture distance
sampling was used to estimate abundance. Estimates from the two surveys were combined and CVs pooled to produce
a species abundance estimate for the stock area.

Table 1. Summary of recent abundance estimates for the western North Atlantic Risso’s dolphin (Grampus
griseus), by month, year, and area covered during each abundance survey, resulting abundance estimate (Nest)
and coefficient of variation (CV)

Month/Year Area Nest
Jun—Sep 2016 Central Florida to Central Virginia 7,245 0.44
Jun—Sep 2016 Central Virginia to lower Bay of Fundy 21,897 0.23
Aug-Sep 2016 Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf 6,073 0.445

Central Florida to Gulf of St. Lawrence/Bay of

Jun-Sep 2016 Fundy/Scotian Shelf -COMBINED

35,215 0.19

C

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20™ percentile of the log-normal distribution as specified

by Wade and Angliss (1997). The best estimate of abundance for Risso’s dolphins is (Cv= ),
obtained from the surveys. The minimum population estimate for the western North Atlantic Risso’s
dolphin is
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Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g.,
CV>0.30) remains below 80% (alpha=0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007).
There is current work to standardize the strata-specific previous abundance estimates to consistently represent the
same regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each strata.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Due to uncertainties about the stock-
specific life history parameters, the maximum net productivity rate was assumed to be the default value of 0.04. This
value is based on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4%
given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a recovery factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is . The maximum productivity rate is 0.04, the default value for cetaceans (Barlow et
al. 1995). The recovery factor is 0.5, the default value for stocks of unknown status relative to Optimum Sustainable
Population (OSP), and the CV of the average mortality estimate is less than 0.3 (Wade and Angliss 1997). PBR for
the western North Atlantic stock of Risso’s dolphin is (Table 2).

Table 2. Best and minimum abundance estimates for the western North Atlantic Risso’s dolphin (Grampus
griseus) with Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR.

Nest CVv Nmin Fr Rmax PBR

0.5 0.04

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total annual estimated average human-caused mortality or serious injury to this stock during -
was Risso’s dolphins, derived from estimated mortalities and serious injuries in observed
fisheries (CV=0.09; Tables 3, 4). Key uncertainties include the potential that the observer coverage was not
representative of the fishery during all times and places.

Table 3. Total annual estimated average human-caused mortality and serious injury for the western North
Atlantic Risso’s dolphin (Grampus griseus).

Years Source Annual Avg. CVv
20157-20 U.S. fisheries using observer data 0.09
20175-20 Non-fishery human caused stranding mortalities 0 -

TOTAL 0.09

Fishery Information
Detailed fishery information is reported in Appendix I1I.
Earlier Interactions

See Appendix V for more information on historical takes.
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Pelagic Longline

Pelagic longline bycatch estimates of Risso’s dolphins for 20175-20 are documented in Garrison and Stokes
( 2019, 2020a, 2020b, 2021 ). Most of the estimated marine mammal bycatch was from U.S.
Atlantic EEZ waters between South Carolina and Cape Cod. There is a high likelihood that dolphins released alive
with ingested gear or gear wrapped around appendages will not survive (Wells et al. 2008). See Table 4 for bycatch
estimates and observed mortality and serious injury for the current 5-year period, and Appendix V for historical
bycatch information.

Northeast Sink Gillnet

In the northeast sink gillnet fishery, Risso’s dolphin interactions have historically been rare, but in 2019 one
animal was observed in the waters south of Massachusetts ( Orphanides 2020, 2021; Precoda and
Orphanides 2022 ). See Table 4 for bycatch estimates and observed mortality and serious injury for the
current 5-year period, and Appendix V for historical bycatch information.

Northeast Bottom Trawl

Risso’s dolphin observed taken in northeast bottom trawl fisheries in (Table 4).
Annual Risso’s dolphin mortalities were estimated using annual stratified ratio-estimator methods (Lyssikatos and
Chavez-Rosales; 2021). See Table 4 for bycatch estimates and observed mortality and serious injury for the current
5-year period, and Appendix V for historical bycatch information.

Mid-Atlantic Bottom Trawl

Risso’s dolphins have been observed taken in mid-Atlantic bottom trawl fisheries (Table 4). Annual Risso’s
dolphin mortalities were estimated using annual stratified ratio-estimator methods (Lyssikatos and Chavez-Rosales
2021). See Table 4 for bycatch estimates and observed mortality and serious injury for the current 5-year period, and
Appendix V for historical bycatch information.

Table 4. Summary of the incidental serious injury and mortality of Risso’s dolphin (Grampus griseus) by
commercial fishery including the years sampled, the type of data used, the annual observer coverage, the observed
mortalities and serious injuries recorded by on-board observers, the estimated annual mortality and serious injury,
the combined annual estimates of mortality and serious injury, the estimated CV of the combined estimates and the
mean of the combined estimates (CV in parentheses).

. . Mean
Fishe Vears Data Observer Osgsr?g\(]esd Observed Ezgﬂci}zd Estimated CE:Ztrlan?;Z?i Estimated Combined
ry Type 2 Coverage® [ Mortality i Mortality Mortality CVs Annual
Mortality
2017 0.12 1 0 0.2 0 0.2 1
Pelagic 2018 Obs. Data, 0.10 1 0 0.2 0 0.2 0.94
Longline 2019 Logbook 0.10 0 0 0 0 0 0
2 Obs. Data,
Trip 0.12 0 0 0 0 0 0
NoSr::ekast 2001178 Logbook, 0.11 0 0 0 0 0 0
Gillnet 2019 Allocated 0.1 0 1 0 5 5 0.7 ( )
Dealer
Data
2 0.12 0 0 0 0 0 0
Né’;?;ft 2001178 Obs. Data, 0.12 0 0 0 0 0 0
Trawl 2019 Weighout 0.16 0 0 0 0 0 0 (0.88)
Mid- 2 2 5 12 31 43 0.51
} 017 Obs. Data, :
Atlantic 0 0 0 0 0 0
Bottom 2018 Dealer 0.12 0 0 0 0 0 0 ( )
2019 Data 0.12
Trawl
TOTAL
( )
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a. Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries Observer Program. NEFSC
collects landings data (Unallocated Dealer Data and Allocated Dealer Data) which are used as a measure of total landings and mandatory Vessel
Trip Reports (VTR; Trip Logbook) are used to determine the spatial distribution of landings and fishing effort. Total landings are used as a measure
of total effort for the coastal gillnet fishery.

b. The observer coverages for the northeast and mid-Atlantic sink gillnet fishery are ratios based on tons of fish landed. Northeast bottom trawl,
mid-Atlantic bottom trawl, northeast mid-water and mid-Atlantic mid-water trawl fishery coverages are ratios based on trips. Total observer
coverage reported for gillnet and bottom trawl gear include samples collected from traditional fisheries observers in addition to fishery at-sea
monitors through the Northeast Fisheries Observer Program (NEFOP).

c. Serious injuries were evaluated for the 20157/-202119 period and include both at-sea monitor and traditional observer data (Josephson and
Lyssikatos 2023in+review-et-al—2022).

Massachusetts 141 02 014 00 00 1714
Rhode-sland 10 0 01 00 01 12
New-York® 02 0 30 00 30 53
New-Jersey 10 0 01 00 01 12
Maryland® 00 0 10 00 10 11
Virginia 0 0 0 0 1 L
North-Carolina 10 10 1 12 10 35
Florida 10 02 01 00 00 41
TOTAL 184 14 54 12 53 3129

STATUS OF STOCK

Riss0’s dolphins are not listed as threatened or endangered under the Endangered Species Act, and the Western
North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. The 2017-2021 average
annual human-related mortality does not exceed PBR. The total U.S. fishery mortality and serious injury for this stock
is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and approaching a
zero mortality and serious injury rate. The status of Risso’s dolphins relative to OSP in-the-U.S-—-Atlantic EEZ-is
unknown. Population trends for this species have not been investigated. Based on the low levels of uncertainties
described in the above sections, it is expected that these uncertainties will have little effect on the designation of the
status of this stock.

OTHER FACTORS THAT MAY BE CAUSING A DECLINE OR IMPEDING RECOVERY

Strandings

From 20175 to 201921, 2931 Risso’s dolphin strandings were recorded along the U.S. Atlantic coast (NOAA National
Marine Mammal Health and Stranding Response Database unpublished data, accessed 197 OctoberNovember 20220).
None of the animals had indications of human interaction.

Table 5. Risso’s dolphin (Grampus griseus) reported strandings along the U.S. Atlantic coast and Puerto Rico,
20175-202119.

STATE 20175 20186 20197 202018 202119 TOTALS
Massachusetts 141 02 014 00 00 1714
Rhode Island 10 0 01 00 01 12

New York? 02 0 30 00 30 53
New Jersey 10 0 01 00 01 12
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Maryland® 00 0 10 00 10 11
Virginia 0 0 0 0 1 1
North Carolina 10 10 1 12 10 35
Florida 10 02 01 00 00 41
TOTAL 184 14 24 12 53 3129

a. One animal in 2019 released alive.
b. One animal in 2019 alive, left at site.

Stranding data probably underestimate the extent of mortality and serious injury because all of the marine
mammals that die or are seriously injured may not wash ashore, nor will all of those that do wash ashore necessarily
show signs of entanglement or other fishery-interaction. Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of fishery interaction.

Habitat IssuesHABIFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Storelli and Macrotrigiano 2000;
Pierce et al. 2008; Jepson et al. 2016; Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the
western north Atlantic stock of Risso’s dolphins is lacking.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g.,
MacLeod 2009; Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and population size of this
species will respond to these changes and how the ecological shifts will affect human impacts to the species.

Chavez-Rosales et al. (2022) documented an overall 178 km northeastward spatial distribution shift of the
seasonal core habitat of Northwest Atlantic cetaceans that was related to changing habitat/climatic factors. Results
varied by season and species. This study used sightings data collected during seasonal aerial and shipboard line
transect abundance surveys during 2010 to 2017. During this time frame, the weighted centroid of Risso’s dolphin
core habitat moved towards-the-northeast-in-all-seasons—where-thefarthest was-during spring (232 km towards the
northeast) and the-least was-during summer (89 km). There is uncertainty in how, if at all, the changes in distribution
and population size of cetacean species may interact with changes in distribution of prey species and how the
ecological shifts will affect human impacts to the species.
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LONG-FINNED PILOT WHALE (Globicephala melas melas):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales in the
western Atlantic—the long-finned pilot whale,
Globicephala melas melas, and the short-finned
pilot whale, G. macrorhynchus. These species
are difficult to differentiate at sea and cannot be
reliably visually identified during either
abundance surveys or observations of fishery
mortality without high-quality photographs
(Rone and Pace 2012); therefore, the ability to
separately assess the two species in

Atlantic waters is complex and requires
additional information on seasonal spatial
distribution. he long-

finned pilot whale is distributed from North
Carolina to North Africa (and the
Mediterranean) and north to Iceland, Greenland
and the Barents Sea (Sergeant 1962;
Leatherwood et al. 1976; Abend 1993; Bloch et
al. 1993; Abend and Smith 1999). The stock
structure of the North Atlantic population is
uncertain (ICES 1993; Fullard et al. 2000).
Morphometric (Bloch and Lastein 1993) and
genetic (Siemann 1994; Fullard et al. 2000)
studies have provided little support for stock
separation across the Atlantic (Fullard et al.
2000). However, Fullard et al. (2000) have
proposed a stock structure that is related to sea-
surface temperature: 1) a cold-water population
west of the Labrador/North Atlantic current, and
2) a warm-water population that extends across
the Atlantic in the Gulf Stream.

In U.S.
Atlantic waters, pilot whales (Globicephala
spp.) are distributed principally along the
continental shelf edge off the northeastern U.S.
coast in winter and early spring (
CETAP 1982; Payne and Heinemann 1993;
Abend and Smith 1999; Hamazaki 2002). In late
spring, pilot whales move onto Georges Bank
and into the Gulf of Maine and more northern
waters; and remain in these areas through late
autumn (CETAP 1982; Payne and Heinemann

Distribution  of

long-finned  (
short-finned (

Figure 1.

)
pilot whale sightings from NEFSC and SEFSC

shipboard and aerial surveys during the summers of 1998, 1999,
2002, 2004, 2006, 2007, 2011, 2016 and the
Department of Fisheries and Oceans Canada 2007 TNASS and
2016 NAISS surveys. The inferred distribution of the two
species is preliminary and is valid for June-August only.
Isobaths are the 1000-m and 3000-m depth contours.

1993). Pilot whales tend to occupy areas of high relief or submerged banks. They are also associated with the Gulf
Stream wall and thermal fronts along the continental shelf edge (Waring et al. 1992). Long-finned and short-finned
pilot whales overlap spatially along the mid-Atlantic shelf break between Delaware and the southern flank of Georges
Bank (Payne and Heinemann 1993; Rone and Pace 2012). Long-finned pilot whales have occasionally been observed
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stranded as far south as Florida, short-finned pilot whales have occasionally been observed stranded as far
north as Massachusetts . The exact latitudinal ranges of the two species therefore remain
uncertain, although south of Cape Hatteras, most pilot whale sightings are expected to be short-finned pilot whales,
while north of ~42°N most pilot whale sightings are expected to be long-finned pilot whales (Figure 1; Garrison and
Rosel 2017).

POPULATION SIZE

The best available estimate for long-finned pilot whales in the western North Atlantic is 39,215 (CV=0.30; Table
1; Garrison 2020; Palka 2020; Lawson and Gosselin 2018). This estimate is the
sum of the estimates generated from the northeast U.S. summer 2016 surveys covering U.S. waters from central
Virginia to Maine and the Department of Fisheries and Oceans Canada summer 2016 survey covering Canadian waters
from the U.S. to Labrador. Because the survey areas did not overlap, the estimates from the two surveys were added
together and the CVs pooled using a delta method to produce a species abundance estimate for the stock area.

These survey data have been combined with an analysis of the spatial distribution
of the 2 species based on genetic analyses of biopsy samples to derive separate abundance estimates
(Garrison and Rosel 2017).

Key uncertainties in the population size estimate include the uncertain separation between the short-finned and
long-finned pilot whales; the small negative bias due to the lack of an abundance estimate in the region between the
US and the Newfoundland/Labrador survey area; and the uncertainty due to the unknown precision and accuracy of
the availability bias correction factor that was applied.

Recent Surveys and Abundance Estimates for Globicephala spp.

Abundance estimates of 8,166 (CV=0.31) and 25,114 (CV=0.27) Globicephala sp. were generated from vessel
surveys conducted in the northeast and southeast U.S., respectively, during the summer of 2016. The Northeast survey
was conducted during 27 June—25 August and consisted of 5,354 km of on-effort trackline. The majority of the survey
was conducted in waters north of 38°N latitude and included trackline along the shelf break and offshore to the U.S.
EEZ. Pilot whale sightings were concentrated along the shelf-break between the 1,000-m and 2,000-m isobaths and
along Georges Bank (NMFS 2017). The Southeast vessel survey covered waters from Central Florida to approximately
38°N latitude between the 100-m isobaths and the U.S. EEZ during 30 June—19 August. A total of 4,399 km of trackline
was covered on effort. Pilot whales were observed in high densities along the shelf-break between Cape Hatteras and
New Jersey and also in waters further offshore in the mid-Atlantic and off the coast of Florida (NMFS 2017; Garrison
and Palka 2018). Both the Northeast and Southeast surveys utilized two visual teams and an independent observer
approach to estimate detection probability on the trackline (Laake and Borchers 2004). Mark-recapture distance
sampling was used to estimate abundance. A logistic regression model was used to estimate the abundance of long-
finned pilot whales from these surveys. For the northeast survey, this resulted in an abundance estimate of 10,997
(CV=0.51) long-finned pilot whales. In the southeast, the model indicated that this survey included habitats expected
to exclusively contain short-finned pilot whales so no estimate for long-finned pilot whales was generated.

An abundance estimate of 28,218 (CV=0.36) long-finned pilot whales from the Newfoundland/Labrador region
was generated from an aerial survey conducted by the Department of Fisheries and Oceans, Canada (DFO). This
survey covered Atlantic Canadian shelf and shelf break waters extending from the northern tip of Labrador to the U.S
border off southern Nova Scotia in August and September of 2016 (Lawson and Gosselin 2018). A total of 29,123 km

flown over the Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf stratum using two Cessna Skymaster 337s
and 21,037 km were flown over the Newfoundland/Labrador stratum using a DeHavilland Twin Otter. The
Newfoundland estimate was derived from the Twin Otter data using two-team mark-recapture multi-covariate distance
sampling methods. An availability bias correction factor, which was based on the cetaceans’ surface intervals, was
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also applied. The Gulf of St. Lawrence/Bay of Fundy/Scotian Shelf survey detected 10 pilot whale groups, however,
no abundance estimate was produced.

that

Spatial Distribution and Abundance Estimates

Biopsy samples from pilot whales were collected during summer months (June—August) from South Carolina to
the southern flank of Georges Bank between 1998 and 2007. These samples were identified to species using
phylogenetic analysis of mitochondrial DNA sequences. Stranded specimens that were morphologically identified to
species were used to assign clades in the phylogeny to species and thereby identify all samples. The probability of a
sample being from a long-finned (or short-finned) pilot whale was evaluated as a function of sea-surface temperature,
latitude, and month using a logistic regression. This analysis indicated that the probability of a sample coming from a
long-finned pilot whale was near 1 at water temperatures <22°C, and near 0 at temperatures >25°C. The probability
of a long-finned pilot whale also increased with increasing latitude. Spatially, during summer months, this regression
model predicted that all pilot whales observed in offshore waters near the Gulf Stream are most likely short-finned
pilot whales. The area of overlap between the two species occurs primarily along the shelf break off the coast of New
Jersey between 38°N and 40°N latitude (Garrison and Rosel 2017).

This model was used to partition the abundance estimates from surveys conducted during the summer of

. The sightings from the southeast shipboard surveys covering waters from Florida to New Jersey were

predicted to consist entirely of short-finned pilot whales. The aerial portion of the northeast surveys covered the Gulf

of Maine and the Bay of Fundy where the model predicted that only long-finned pilot whales would occur.

The vessel portion of the northeast surveys recorded a mix of both species along the shelf break, and the sightings in

offshore waters near the Gulf Stream were predicted to consist predominantly of short-finned pilot whales (Garrison
and Rosel 2017).

Table 1. Summary of recent abundance estimates for the western North Atlantic long-finned pilot whale
(Globicephala melas melas) by month, year, and area covered during each abundance survey, and resulting
abundance estimate (Nest) and coefficient of variation (CV).

Month/Year Area Nest CVv
Jun—-Aug 2016 Central Virginia to Lower Bay of Fundy 10,997 0.51
Aug-Sep 2016 Newfoundland/Labrador 28,218 0.36
Jun-Sep 2016 Central Virginia to Labrador (COMBINED) 39,215 0.30

C
C

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best estimate of abundance for western North Atlantic long-finned
pilot whales
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The minimum
population estimate for long-finned pilot whales is 30,627.

Current Population Trend

A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g.,
CV>0.30) remains below 80% (alpha=0.30), unless surveys are conducted on an annual basis (Taylor et al. 2007).
There is current work to standardize the strata-specific previous abundance estimates to consistently represent the
same regions and include appropriate corrections for perception and availability bias. These standardized abundance
estimates will be used in state-space trend models that incorporate environmental factors that could potentially
influence the process and observational errors for each stratum.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4%, given the constraints of their reproductive life
history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for long-finned pilot whales is 30,627. The maximum productivity rate is 0.04, the default value for
cetaceans. The “recovery” factor is 0.5 because this stock is of unknown status relative to optimum sustainable
population (OSP) and the CV of the average mortality estimate is less than 0.3 (Wade and Angliss 1997). PBR for the
western North Atlantic long-finned pilot whale is 306 (Table 2).

Table 2. Best and minimum abundance estimates for western North Atlantic long-finned pilot whale (Globicephala
melas melas) with Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR.

Nest Cv Nmin Fr Rmax PBR
39,215 0.30 30,627 0.5 0.04 306
Total annual average mortality or serious injury during 20175~
20 was long-finned pilot whales (CV=0.
). In bottom trawls mid-water trawls and
the gillnet fisheries, mortalities were generally observed north of 40°N latitude and in areas
long-finned pilot whales . Takes in these fisheries were therefore
to long-finned pilot whales. Takes in the pelagic longline fishery were partitioned according to a

logistic regression model (Garrison and Rosel 2017).

Fishery Information
Detailed fishery information is reported in Appendix IlI.

Earlier Interactions
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See Appendix V for more information on historical takes.
United States
Pelagic Longline

During 20175-202119, pilot whale interactions (all serious injuries) were apportioned between the short-finned
and long-finned pilot whale stocks according to a logistic regression model (Garrison and Rosel 2017
). See Table 3 for bycatch estimates and observed mortality and serious injury for the current
5-year period, and Appendix V for historical bycatch information.

Northeast Bottom Trawl

Fishery-related bycatch rates for years 20175-202119 were estimated using an annual stratified ratio-estimator
(Lyssikatos and Chavez-Rosales 2022). See Table 4-3 for bycatch estimates and observed mortality and serious injury
for the current 5-year period, and Appendix V for historical bycatch information.

Unknown numbers of long-finned pilot whales have been taken in Newfoundland, Labrador, Scotian shelf and
Bay of Fundy groundfish gillnets; Atlantic Canada and Greenland salmon gillnets; and Atlantic Canada cod traps
(Read 1994).

Table 42. Summary of the incidental mortality and serious injury of long-finned pilot whales (Globicephala melas
melas) by U.S. commercial fisheries including the years sampled (Years), the type of data used (Data Type), the
annual observer coverage coverage (Observer Coverage), the observed mortalities and serious injuries recorded by
on-board observers, the estimated annual mortality and serious injury, the combined annual estimates of mortality
and serious injury (Estimated Combined Mortality), the estimated CV of the combined estimates (Est. CVs) and the
mean of the combined estimates (CV in parentheses). These are minimum observed counts as expanded estimates

are not available.

. . Mean
. Data Observer Obsgrved Observed Estlmated Estimated ESt'm?tEd Estimated Combined
Fishery Years a b Serious . Serious . Combined
Type Coverage Injury® Mortality Iniury? Mortality Mortalit CVs Annual
) jury Y Mortality
2015 0 0 4] Aa
2016 841?2 0 4 0 29 29 658
Northeast 2017 Obs. Data, 012 0 0 0 0 0 na 6.9
Bottom 2018 Loabook 016 0 0 0 0 0 na (0.4651)
Trawl 2019 9 ' 0 1 0 5.429 5.429 0.88 :
0 0
Nertheast
Mid- 2015 Obs D 0.08 0 0 0 0 0 Aa
Water 2016 C o 027 4} 3 (o} 3 3 Aa
Fraw— 2047 e 016 0 e} 0 0 9 Ra 0-6-(hay
Ineluding 2018 = EY 014 0 0 0 0 0 Aa
Pair 2019 0:28 4} o} (o} (s} ¢} Aa
TFrawl®
2015 0.12 1 0 22 0 22 0.49
Pelagic 2010 Obs. Data 025 : Y N Y b o
Long?ine 2017 Loébook’ 0.12 1 0 3.3 0 3.3 0.98 15
Fisher 2018 Data 0.10 1 0 0.4 0 0.4 0.93 (0.3649)
y 2019 0.10 1 0 0.4 0 0.4 1.0
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2021 0.08 1 0

o
(o]
J

TOTAL

5.59.0
(0.290-4)

a. Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries Observer Program (NEFOP).
NEFSC collects landings data (unallocated Dealer Data and Allocated Dealer Data) which are used as a measure of total landings. Mandatory
Vessel Trip Reports (VTR; Trip Logbook) are used to determine the spatial distribution of landings and fishing effort. Total landings are used as a

measure of total effort for the coastal gillnet fishery.

b. The observer coverages for the northeast sink gillnet fishery are ratios based on tons of fish landed. Northeast bottom trawl and northeast mid-

water trawl fishery coverages are ratios based on trips.
¢. Expanded estimates are not available for this fishery.

d. Serious injuries were evaluated for the period and include both at-sea monitor and traditional observer data (Josephson and Lyssikatos 2023et

al.2022).

State 20172015 20182016 20192017 20202018 20212019 Total
Nova Scetia® 1221 12 12 33 92 2950
Newfoundland “ . s . . -
Maine® 10 1 1 03 10 55
Massachusetts® 10 1 1 20 10 52
New-York 9 9 9 9 1 1
FOTAL 15 6 4 21 22 68
3 0




The long-finned pilot whale is not listed as threatened or endangered under the Endangered Species Act..—and
Fthe western North Atlantic stock is not considered strategic under the MMPA because the mean annual human-
caused mortality and serious injury does not exceed PBR. Total U.S. fishery-related mortality and serious injury for
long-finned pilot whales is more than 10% of the calculated PBR and, therefore, cannot be considered to be
insignificant and approaching zero mortality and serious injury rate. Due to lack of observed fisheries data from
Canada, the U.S. fishery-related mortality and serious injury represents a minimum estimate for the stock. The status
of this stock relative to OSP inthe J-S-Atlantic EEZ is unknown. A population trend analysis for this stock has not
been conducted.

Based on the low levels of uncertainty described in the above sections, it is expected these uncertainties will have
little effect on the designation of the status of this stock.

OTHER FACTORS THAT MAY BE CAUSING A DECLINE OR IMPEDING RECOVERY
StrandingsOther-Mortality

Pilot whales have a propensity to mass strand throughout their range, but the role of human activity in these events
is unknown. From 2017 to 2021, 11 long-finned pilot whales (Globicephala melas melas) were reported stranded
between Maine and Florida, including the EEZ (Table 4; NOAA National Marine Mammal Health and Stranding
Response Database, accessed 15 October 2022). Of these, one of the animals had plastic in its stomach, indicating
human interaction (Table 5).

Table 5. Pilot whale (Globicephala melas melas) strandings along the Atlantic coast, 2017-2021. The level of
technical expertise among stranding network personnel varies, and given the potential difficulty in correctly
identifying stranded pilot whales to species, reports to specific species should be viewed with caution.

State 2017 2018 2019 2020 2021 Total
Nova Scotia? 12 12 12 3 9 29
Hewtoundiend 1 0 1 15 10 28
Maine 1 1 1 0 1 5
Massachusetts® 1 1 1 3 1 5
New York 0 0 0 0 1 1
TOTAL 15 6 4 21 22 68

a. Data supplied by Nova Scotia Marine Animal Response Society (pers. comm.).
b. See Ledwell and Huntington 2018, 2019, 2020, 2021a, 2021b.
¢. 2021 Massachusetts animal coded as human interaction due to plastic in stomach.

Stranding data probably underestimate the extent of human and fishery-related mortality and serious injury,
particularly for offshore species such as pilot whales. Not all of the whales that die or are seriously injured in human
interactions wash ashore, or, if they do, they are not all recovered (Peltier et al. 2012; Wells et al. 2015). Additionally,
because of decomposition and scavenger damage, not all carcasses will show evidence of human interaction,
entanglement or other fishery-related interaction . (Byrd et al. 2014). Finally, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of human interaction.

Habitat IssuesABIFATISSUES

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
2016; Hall et al. 2018). Moderate levels of these contaminants have been found in pilot whale blubber (Taruski et al.
1975; Muir et al. 1988; Weisbrod et al. 2000). Weisbrod et al. (2000) examined polychlorinated biphenyl and
chlorinated pesticide concentrations in bycaught and stranded pilot whales in the western North Atlantic. Contaminant
levels were similar to or lower than levels found in other toothed whales in the western North Atlantic, perhaps because
they are feeding further offshore than other species (Weisbrod et al. 2000). Dam and Bloch (2000) found very high
PCB levels in long-finned pilot whales around in the Faroe Islandss. Also, high levels of toxic metals (mercury, lead,
cadmium) and selenium were measured in pilot whales harvested in the Faroe Island drive fishery (Nielsen et al.
2000). However, the population effect of the observed levels of such contaminants on this stock is unknown.
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Anthropogenic sound in-the-werld’s-oceans-has been shown to affect marine mammals..—ith \V/vessel traffic,
seismic surveys, and active naval sonars being-the main anthropegenic- contributors to low- and
mid-frequency noise in oceanic waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018).

The long-term and population
consequences of these impacts are less well-documented and likely vary by species and other factors. Impacts
on marine mammal prey from-sound-are also possible (Carroll et al. 2017), but the duration and severity of any
sueh-prey effects on marine mammals are unknown.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et aI 2013 Grleve et al. 2017 Morley et al. 2018) and cetacean spec;les (e g MacLeod 2009;
Sousaetal. 2019) 3 Y
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SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales
in the western North Atlantic - the long-
finned pilot whale, Globicephala melas
melas, and the short-finned pilot whale, G.
macrorhynchus. These species can be
difficult to differentiate at sea and cannot
be reliably visually identified during either
abundance surveys or observations of
fishery mortality without high-quality
photographs (Rone and Pace 2012). Pilot
whales (Globicephala sp.) in the western
North Atlantic occur primarily along the
continental shelf break from Florida to the
Nova Scotia Shelf (Mullin and Fulling
2003). Long-finned and short-finned pilot
whales overlap spatially along the mid-
Atlantic shelf break between Delaware and
the southern flank of Georges Bank (Payne
and Heinemann 1993; Rone and Pace
2012). Long-finned pilot whales have
occasionally been observed stranded as far
south as Florida, and short-finned pilot
whales have occasionally been observed
stranded as far north as Massachusetts
(Pugliares et al. 2016). The exact
latitudinal ranges of the two species
remain uncertain. However, south of Cape
Hatteras most pilot whale sightings are
expected to be short-finned pilot whales,
while north of approximately 42°N most
pilot whale sightings are expected to be
long-finned pilot whales (Figure 1;
Garrison and Rosel 2017). Short-finned
pilot whales are also documented in the
wider Caribbean (Bernard and Riley 1999)

45°N

and along the continental shelf and continental
slope in the northern Gulf of Mexico (Mullin
and Fulling 2004; Maze-Foley and Mullin

2006).

Thorne et al. (2017) tracked 33 short-
finned pilot whales off Cape Hatteras in 2014 and 2015 using satellite-linked telemetry tags. Kernel density estimates
of habitat use by whales during tracking were concentrated along the continental shelf break from Cape Hatteras north
to Hudson Canyon, but whale distribution also included shelf break waters south of Cape Lookout, shelf break waters
off Nantucket Shoals, and deeper offshore waters of the Gulf Stream east and north of Cape Hatteras, reinforcing that

65°W 80°W 55°W
Figure 1. Distribution of long-finned (filled circles) and short-
finned (open squares) pilot whale sightings from NEFSC and
SEFSC shipboard and aerial surveys during 1995, 1998, 1999,
2002, 2004, 2006, 2007, 2008, 2010, 2011, 2016, and 2021, and
DFO’s 2007 TNASS and 2016 NAISS surveys. The inferred
distribution of the two species is valid for June-August only.
Isobaths are the 200-m, 1000-m and 4000-m depth contours.
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the continental shelf break is an important foraging habitat for short-finned pilot whales in the western North Atlantic.
Finally, short-finned pilot whales that have stranded alive along the U.S. Atlantic coast and subsequently were released
and tracked via satellite telemetry have travelled hundreds of kilometers from their release sites
to other areas of the U.S. Atlantic and to the Caribbean (e.g., Irvine et al. 1979; Wells et al. 2013). Whether these
movements are representative of normal species’ patterns is unknown because they were generated from stranded
animals.

An analysis of stock structure within the western North Atlantic Stock has not been completed so there are
insufficient data to determine whether there are multiple demographically-independent populations within this stock.
Studies to evaluate genetic population structure in short-finned pilot whales throughout the region will improve
understanding of stock structure. Pending these results, the Globicephala macrorhynchus population occupying U.S.
Atlantic waters is managed separately from both the northern Gulf of Mexico stock and the Puerto Rico and U.S.
Virgin Islands stock.

POPULATION SIZE

The best available estimate for short-finned pilot whales in the western North Atlantic is

(CVv=0. ; Table 1;

). This estimate is from summer shipboard surveys covering waters from central
Florida to the lower Bay of Fundy and is considered the best available abundance estimate because it is based on the
most recent surveys covering the full range of short-finned pilot whales in U.S. Atlantic waters. Because long-finned
and short-finned pilot whales are difficult to distinguish at sea, sightings data were reported as Globicephala sp. Pilot
whale sightings from these surveys were strongly concentrated along the continental shelf break; however, pilot
whales were also observed over the continental slope in waters associated with the Gulf Stream (Figure 1). These
survey data have been combined with an analysis of the spatial distribution of the two pilot whale species based on
genetic analyses of biopsy samples to derive separate abundance estimates for each species (Garrison and Rosel 2017).

Earlier Abundance Estimates

Please see Appendix IV for a summary of abundance estimates including earlier estimates and survey
descriptions.

Recent Surveys and Abundance Estimates for Globicephala spp.

Abundance estimates of 3,810 (CV=0.42) and 25,114 (CV=0.27) Globicephala sp. were generated from vessel
surveys conducted in the northeast and southeast U.S., respectively, during the summer of 2016. The northeast survey
was conducted during 27 June — 25 August and consisted of 5,354 km of on-effort trackline. The majority of the
survey was conducted in waters north of 38°N latitude and included trackline along the shelf break and offshore to the
U.S. EEZ. Pilot whale sightings were concentrated along the shelf-break between the 1,000-m and 2,000-m isobaths
and along Georges Bank ( ). The southeast vessel survey covered waters from
Central Florida to approximately 38°N latitude between the 100-m isobaths and the U.S. EEZ during 30 June — 19
August. A total of 4,399 km of trackline was covered on effort. Pilot whales were observed in high densities along the
shelf-break between Cape Hatteras and New Jersey and also in waters further offshore in the mid-Atlantic and off the
coast of Florida ( ; Garrison and Palka 2018). Both the northeast and southeast
surveys utilized two visual teams and an independent observer approach to estimate detection probability on the
trackline (Laake and Borchers 2004). Mark-recapture distance sampling was used to estimate abundance. A logistic
regression model (see next section) was used to estimate the abundance of short-finned pilot whales from these
surveys. For the northeast survey, this resulted in an abundance estimate of 3,810 (CV=0.42) short-finned pilot whales.
In the southeast, the model indicated that this survey included habitats expected to exclusively contain short-finned
pilot whales resulting in an abundance estimate of 25,114 (CV=0.27).
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Spatial Distribution and Abundance Estimates for Globicephala macrorhynchus

Pilot whale biopsy samples were collected during summer months (June—August) from South Carolina to the
southern flank of Georges Bank . These samples
were identified to species using phylogenetic analysis of mitochondrial DNA sequences. Samples from stranded
specimens that were morphologically identified to species were used to assign clades in the phylogeny to species and
thereby identify all survey samples. The probability of a sample being from a short-finned (or long-finned) pilot whale
was evaluated as a function of sea surface temperature, latitude, and month using a logistic regression. This analysis
indicated that the probability of a sample coming from a short-finned pilot whale was near zero at water temperatures
<22°C, and near one at temperatures >25°C. The probability of being a short-finned pilot whale also decreased with
increasing latitude. Spatially, during summer months, this regression model predicted that all pilot whales observed
in offshore waters near the Gulf Stream are most likely short-finned pilot whales. The area of overlap between the two
species occurs primarily along the shelf break between 38°N and 40°N latitude (Garrison and Rosel 2017). This model
was used to partition the abundance estimates from surveys conducted during the summer of based upon
contemporaneous satellite--derived sea surface temperature. The sightings from the shipboard surveys covering waters
from Florida to New Jersey were predicted to consist entirely of short-finned pilot whales. The vessel portion of the
northeast surveys from New Jersey to the southern flank of Georges Bank included waters along the shelf break and
waters further offshore extending to the U.S. EEZ. Pilot whales were observed in both areas during the survey. Along
the shelf break, the model predicted a mixture of both species, but the sightings in offshore waters near the Gulf Stream
were again predicted to consist predominantly of short-finned pilot whales (Garrison and Rosel 2017). The best
abundance estimate for short-finned pilot whales is thus the sum of the southeast survey estimate ( ;
CVv=0. ) and the estimated number of short-finned pilot whales from the northeast vessel survey ( ;
CVv=0. ). The best available abundance estimate is thus (Cv=0. ).

Table 1. Summary of recent abundance estimates for the western North Atlantic short-finned pilot whale
(Globicephala macrorhynchus) by month, year, and area covered during each abundance survey, and resulting
abundance estimate (Nest) and coefficient of variation (CV). Estimates for the entire stock area (COMBINED)
include pooled CVs. The estimate considered best is in bold font.

Month/Year Area Nest CV
Jun—-Aug 2016 New Jersey to lower Bay of Fundy 3,810 0.42
Jun—-Aug 2016 Central Florida to New Jersey 25,114 0.27
Jun—-Aug 2016 Central Florida to lower Bay of Fundy (COMBINED) 28,924 0.24

C
C

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for western North Atlantic short-finned pilot whale is

animals (CV=0. ). The minimum population estimate is 92 (Table 2).

Current Population Trend

There are available coastwide abundance estimates for short-finned pilot whales from the summers of

2004, 2011, 2016 . Each of these is derived from vessel surveys with similar survey designs and all

used the two-team independent observer approach to estimate abundance. The southeast component of these

surveys all were expected to contain exclusively short-finned pilot whales, and the logistic regression model was used

to partition pilot whale sightings from the northeast portion of the survey between the short-finned and long-finned

species based upon habitat characteristics. The resulting estimates were 24,674 (CV=0.52) in 2004, 21,515 (CV=0.36)
in 2011, 28,924 (CV=0.24) in 2016 (Garrison and Palka 2018
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). A generalized linear model indicated no significant trend in these abundance estimates. The key
uncertainty is the assumption that the logistic regression model accurately represents the relative distribution of short-
finned vs. long-finned pilot whales in each year.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size for short-finned pilot whales is 92 . The maximum productivity rate is 0.04, the default
value for cetaceans. The “recovery” factor is 0.5 because the stock’s status relative to optimum sustainable population
(OSP) is unknown and the CV of the average mortality estimate is less than 0.3 (Wade and Angliss 1997). PBR for
the western North Atlantic short-finned pilot whale is (Table 2).

Table 2. Best and minimum abundance estimates for the ‘A/western North Atlantic short-finned pilot whale with
Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR.

Nest CV Nest Nmin Fr Rmax PBR

26 92 0.5 0.04

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The estimated mean annual fishery-related mortality and serious injury during due to the
large pelagics longline fishery was short-finned pilot whales (CVV=0. ; Table 3). Uncertainty
in this estimate arises because it incorporates a logistic regression model to predict the species of origin (long-finned
or short-finned pilot whale) for each bycaught whale. The statistical uncertainty in the assignment to species is
incorporated into the abundance estimates; however, the analysis assumes that the collected biopsy samples adequately
represent the distribution of the two species and that the resulting model correctly predicts shifts in distribution in
response to changes in environmental conditions.

In bottom trawl, mid-water trawl, and gillnet fisheries, pilot whale mortalities were observed north of 40°N
latitude in areas expected to have only long-finned pilot whales. Takes and bycatch estimates for these fisheries are
therefore attributed to the long-finned pilot whale stock.

Fishery Information

There are three commercial fisheries that interact, or that potentially could interact, with this stock in the Atlantic
Ocean. These include two Category | fisheries (the Atlantic Ocean, Caribbean, Gulf of Mexico large pelagics longline
and the Atlantic Highly Migratory Species longline fisheries) and one Category Il fishery (the Atlantic Ocean, Gulf
of Mexico, Caribbean commercial passenger fishing vessel (hook and line) fishery). All recent gillnet and trawl
interactions have been assigned to long-finned pilot whales using model-based predictions. Detailed fishery
information is reported in Appendix I11.

Earlier Interactions
See Appendix V for information on historical takes.
Pelagic Longline

The Atlantic Ocean, Caribbean, Gulf of Mexico large pelagics longline fishery operates in the U.S. Atlantic
(including Caribbean) and Gulf of Mexico EEZ, and pelagic swordfish, tunas and billfish are the target species. The
estimated annual average serious injury and mortality attributable to the Atlantic Ocean large pelagics longline fishery
for the five-year period from to was short-finned pilot whales (CV=0. ; Table 3).
During , serious injuries were observed in the following fishing areas of the North
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Atlantic: Florida East Coast, Mid-Atlantic Bight, Northeast Coastal, and South Atlantic Bight. During
, one mortality was observed (in ) in the fishing area
(Garrison and Stokes 2020a; 2020b; 2021 2023b).

Prior to 2014, estimated bycatch in the pelagic longline fishery was assigned to the short-finned pilot whale stock
because the observed interactions all occurred at times and locations where available data indicated that long-finned
pilot whales were very unlikely to occur. Specifically, the highest bycatch rates of undifferentiated pilot whales were
observed during September—November along the mid-Atlantic coast (south of 38°N; Garrison 2007), and biopsy data
collected in this area during October—November 2011 indicated that only short-finned pilot whales occurred in this
region (Garrison and Rosel 2017). Similarly, all genetic data collected from interactions in the pelagic longline fishery
have indicated interactions with short-finned pilot whales. However, in recent years, pilot whale interactions
(including serious injuries) were observed farther north and along the southern flank of Georges Bank. Therefore, the
logistic regression model (described above in ‘Spatial Distribution and Abundance Estimates for Globicephala
macrorhynchus) was applied using contemporaneous sea surface temperature data to estimate the probability that
these interactions were from short-finned vs. long-finned pilot whales (Garrison and Rosel 2017). Due to high water
temperatures (ranging from 22 to 25°C) at the time of the observed takes, these interactions were estimated to have a
>90% probability of coming from short-finned pilot whales. The estimated probability was used to apportion the
estimated mortality and serious injury in the pelagic longline fishery between the short-finned and long-finned pilot
whale stocks (Garrison and Stokes 2020a; 2020b; 2021 ).

Between 1992 and 2004, most of the marine mammal bycatch in the U.S. pelagic longline fishery was recorded
in U.S. Atlantic EEZ waters between South Carolina and Cape Cod (Garrison 2007). From January to March, observed
bycatch was concentrated on the continental shelf edge northeast of Cape Hatteras, North Carolina. During April—
June, bycatch was recorded in this area as well as north of Hydrographer Canyon in water over 1,000 fathoms (1830m)
deep. During the July—September period, observed takes occurred on the continental shelf edge east of Cape Charles,
Virginia, and on Block Canyon slope in over 1,000 fathoms of water. October—December bycatch occurred between
the 20- and 50-fathom (37- and 92-m) isobaths between Barnegat Bay, New Jersey, and Cape Hatteras, North Carolina.

The Atlantic Highly Migratory Species longline fishery operates outside the U.S. EEZ. No takes of short-finned
pilot whales within high seas waters of the Atlantic Ocean have been observed or reported thus far.

See Table 3 for bycatch estimates and observed mortality and serious injury for the current five-year period, and
Appendix V for historical estimates of annual mortality and serious injury.

Table 3. Summary of the incidental mortality and serious injury of short-finned pilot whales (Globicephala
macrorhynchus) by the pelagics longline fishery including the years sampled (Years), the
number of vessels active within the fishery (Vessels), the type of data used (Data Type), the annual observer
coverage (Observer Coverage), the annual observed serious injury

on-board observer , the annual estimated serious injury , the combined annual
estimates of serious injury (Estimated Combined Mortality), the estimated CV of the
combined annual mortality estimates (Est. CVs) and the mean of the combined mortality estimates (CV in
parentheses).

a. Number of vessels in the fishery is based on vessels reporting effort to the pelagic longline logbook.

b. Observer data (Obs. Data) are used to measure bycatch rates and the data are collected within the Northeast Fisheries Observer Program (NEFOP)
and the Southeast Pelagic Longline Observer Program.

c. Percentage of sets observed
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Hook and Line (Rod and Reel)

During 2017-20212645-2619, there were no documented takes by this fishery. The most recent take occurred in
2013. It is not possible to estimate the total number of interactions with hook and line gear because there is no
systematic observer program.

STATUS OF STOCK

The short-finned pilot whale is not listed as threatened or endangered under the Endangered Species Act, but the
western North Atlantic stock is a strategic stock under the MMPA because the mean annual human-caused mortality
and serious injury exceeds PBR. Total U.S. fishery-related mortality and serious injury attributed to short-finned pilot
whales exceeds the calculated PBR and therefore cannot be considered to be insignificant and approaching zero
mortality and serious injury rate. The status of this stock relative to optimum sustainable population inthe U-S-Atlantic
EEZ s unknown. There is no evidence for a trend in population size for this stock.

OTHER FACTORS THAT MAY BE AFFECTING THE STOCKGtherMeortality

Strandings

Database—uneabhshed—data)—Dunng 2017 2021291—5—29}9 6541 short frnned prlot whales were reported stranded
alonq the u. S East Coast between Massachusetts and FIorrda (Table 4; Nertheast Regional-Marine-Mammal-Stranding

work-NOAA National Marine Mammal Health and
Strandlng Response Database unpubllshed data accessed 13 October 202225-August2020 (Southeast Region [SER])
and 18 September 202223 Juby-2020 (Northeast Region [NERY])). These strandings included two mass stranding events
of live animals in 2019. Evidence of human interaction was detected for two animals (one animal pushed out to sea
by the public and one with ingested plastic debris; neither interaction was believed to be the cause of the stranding).
No evidence of human interaction was detected for 1315 strandings, and for the remaining 5039 strandings, it could
not be determined if there was evidence of human interaction. It should be noted that evidence of human interaction
does not necessarily mean the interaction caused the animal’s stranding or death.

Table 4. Short-finned pilot whale (Globicephala macrorhynchus) strandings along the Atlantic coast, 2017—
202120152019, Data are from the NOAA National Marine Mammal Health and Stranding Response Database
unpublished data, accessed 13 October 202225-August-2020 (SER) and 18 September 202223 July-2020 (NER).
EEZ=U.S. Exclusive Economic Zone (offshore U.S. waters).

State 2015 201e a0dy 2040 2040 FoALS
wansenchusels 0 0 e} 0 3? 3
Blovlods 0 0 e} 4 0 4
Maryland 0 0 e} 0 1 1
Mrginia 0 0 e} 0 1 1
plodh-Comeling 2 0 1 2 2 7
Sotth-Coreling 0 0 e} 0 5 5
Georgia 1 0 1 0 210 23
Forida 2 0 e} 1 0 3
TOTALS 5 0 2 7 33 47

State 2017 2018 2019 2020 2021 TOTALS

Massachusetts 0 0 3@ 0 0

New York 0 4 0 0 0 4
Maryland 0 0 1 0 0 1
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a. These 3 animals were a live mass stranding event.

There are a number of difficulties associated with the interpretation of stranding data. Stranding data
underestimate the extent of human and fishery-related mortality and serious injury, particularly for offshore species
such as pilot whales, because not all of the whales that die or are seriously injured in human interactions wash ashore,
or, if they do, they are not all recovered (Peltier et al. 2012; Wells et al. 2015; Carretta et al. 2016). In particular, shelf
and slope stocks in the western North Atlantic are less likely to strand than nearshore coastal stocks. Additionally, not
all carcasses will show evidence of human interaction, entanglement or other fishery-related interaction due to
decomposition, scavenger damage, etc. (Byrd et al. 2014). Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of human interaction.

The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE,
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Schwacke et al. 2002; Jepson et al.
2016; Hall et al. 2018). Moderate levels of these contaminants have been found in pilot whale blubber (Taruski et al.
1975; Muir et al. 1988; Weisbrod et al. 2000). Weisbrod et al. (2000) examined polychlorinated biphenyl and
chlorinated pesticide concentrations in bycaught and stranded pilot whales in the western North Atlantic. Contaminant
levels were similar to or lower than levels found in other toothed whales in the western North Atlantic, perhaps because
they are feeding further offshore than other species (Weisbrod et al. 2000). Dam and Bloch (2000) found very high
PCB levels in long-finned pilot whales in the Faroes. Also, high levels of toxic metals (mercury, lead, cadmium) and
selenium were measured in pilot whales harvested in the Faroe Island drive fishery (Nielsen et al. 2000). However,
the population effect of the observed levels of such contaminants on this stock is unknown.

Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine
mammals are unknown.

Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Pinsky et
al. 2013; Poloczanska et al. 2013; Grieve et al. 2017; Morley et al. 2018) and cetacean species (e.g., MacLeod 2009;
Sousa et al. 2019).

178



REFERENCES CITED

Barlow, J., S.L. Swartz, T.C. Eagle and P.R. Wade. 1995. U.S. marine mammal stock assessments: Guidelines for
preparation, background, and a summary of the 1995 assessments. NOAA Tech. Memo. NMFS-OPR-6.
73pp. https://repository.library.noaa.gov/view/noaa/6219

Bernard, H. J. and S.B. Reilly. 1999. Pilot whales Globicephala Lesson, 1828. Pages 245-279 In: S. H. Ridgway and
R. Harrison (eds). Handbook of marine mammals, Vol. 6: The second book of dolphins and the porpoises.
Academic Press, San Diego, CA.

Byrd, B.L., A.A. Hohn, G.N. Lovewell, K.M. Altman, S.G. Barco, A. Friedlaender, C.A. Harms, W.A. McLellan,
K.T. Moore, P.E. Rosel and V.G. Thayer. 2014. Strandings illustrate marine mammal biodiversity and human
impacts off the coast of North Carolina, USA. Fish. Bull. 112:1-23.

Carretta, J.V., K. Danil, S.J. Chivers, D.W. Weller, D.S. Janiger, M. Berman-Kowalewski, K.M. Hernandez, J.T.
Harvey, R.C. Dunkin, D.R. Casper, S. Stoudt, M. Flannery, K. Wilkinson, J. Huggins and D.M. Lambourn.
2016. Recovery rates of bottlenose dolphin (Tursiops truncatus) carcasses estimated from stranding and
survival rate data. Mar. Mamm. Sci. 32(1):349-362.

Carroll, A.G., R. Przeslawski, A. Duncan, M. Gunning and B. Bruce. 2017. A critical review of the potential impacts
of marine seismic surveys on fish & invertebrates. Mar. Pollut. Bull. 114:9-24.

Chavez-Rosales S., E. Josephson, D. Palka and L. Garrison. 2022. Detection of habitat shifts of cetacean species: a
comparison between 2010 and 2017 habitat suitability conditions in the northwest Atlantic Ocean. Front.
Mar. Sci. 9:877580.

Dam, M. and D. Bloch. 2000. Screening of mercury and persistent organochlorine pollutants in long-finned pilot
whale (Globicephala melas) in the Faroe Islands. Mar. Poll. Bull. 40(12):1090-1099.

Dunn, C. 2013. Bahamas Marine Mammal Research Organisation Opportunistic Sightings. Data downloaded from
OBIS-SEAMAP (http://seamap.env.duke.edu/dataset/329) on 2023-09-05.

Garrison, L.P. 2007. Interactions between marine mammals and longline fishing gear in the U.S. Atlantic Ocean
between 1992 and 2004. Fish. Bull. 105(3):408-417.

Garrison, L.P. 2016. Abundance of marine mammals in waters of the U.S. East Coast during summer 2011. Southeast
Fisheries Science Center, Protected Resources and Biodiversity Division, 75 Virginia Beach Dr., Miami, FL
33140. PRBD Contribution # PRBD-2016-08. 21pp.

Garrison, L.P. and L.A. Dias. 2023. Abundance of marine mammals in waters of the southeastern U.S. Atlantic during
summer 2021. SEFSC MMTD Contribution: #MMTD-2023-01. 23
pp. https://repository.library.noaa.gov/view/noaa/49152

Garrison, L.P. and D. Palka. 2018. Abundance of short-finned pilot whales along the U.S. east coast from summer
2016 vessel surveys. Southeast Fisheries Science Center, Protected Resources and Biodiversity Division, 75
Virginia Beach Dr., Miami, FL 33140. PRBD Contribution # PRBD-2018-07. 17pp.

Garrison, L.P. and P.E. Rosel. 2017. Partitioning short-finned and long-finned pilot whale bycatch estimates using

habitat and genetic information. Southeast Fisheries Science Center, Protected Resources and Biodiversity

Division, 75 Virginia Beach Dr., Miami, FL 33140. PRBD Contribution # PRBD-2016-17. 24pp.

D A1 ma a a a) a ) A\ al

longline fleet during 2017. Southeast Fisheries Science Center, Protected Resources and Biodiversity
Division, 75 Virginia Beach Dr., Miami, Florida 33140. PRD Contribution # PRD-2020-05. 61pp.

179



Garrison, L.P. and L. Stokes. 2020b. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic
longline fleet during 2018. Southeast Fisheries Science Center, Protected Resources and Biodiversity
Division, 75 Virginia Beach Dr., Miami, Florida 33140. PRD Contribution # PRD-2020-08. 56pp.

Garrison, L.P. and L. Stokes. 2021. Estimated bycatch of marine mammals and sea turtles in the U.S. Atlantic pelagic
longline fleet during 2019. NOAA Tech. Memo. NMFS-SEFSC-750. 59pp.

Gomez, C., JW. Lawson, A.J. Wright, A.D. Buren, D. Tollit and V. Lesage. 2016. A systematic review on the
behavioural responses of wild marine mammals to noise: The disparity between science and policy. Can. J.
Zool. 94:801-819.

Grieve, B.D., J.A. Hare and V.S. Saba. 2017. Projecting the effects of climate change on Calanus finmarchicus
distribution within the US Northeast continental shelf. Sci. Rep. 7:6264.

Hall, A.J., B.J. McConnell, L.J. Schwacke, G.M. Ylitalo, R. Williams and T.K. Rowles. 2018. Predicting the effects
of polychlorinated biphenyls on cetacean populations through impacts on immunity and calf survival.
Environ. Pollut. 233:407-418.

Irvine, A.B., M.D. Scott, R.S. Wells, J.G. Mead. 1979. Stranding of the pilot whale, Globicephala macrorhynchus, in
Florida and South Carolina. Fish. Bull. 77:511-513.

Jepson, P.D., R. Deaville, J.L. Barber, A. Aguilar, A. Borrell, S. Murphy, J. Barry, A. Brownlow, J. Barnett, S. Berrow
and A.A. Cunningham. 2016. PCB pollution continues to impact populations of orcas and other dolphins in
European waters. Sci. Rep.-U.K. 6:18573.

Laake, J.L. and D.L. Borchers. 2004. Methods for incomplete detection at distance zero. Pages 108-189 in: S.T.
Buckland, D.R. Andersen, K.P. Burnham, J.L. Laake, and L. Thomas (eds). Advanced distance sampling.
Oxford University Press, New York.

MacLeod, C.D. 2009. Global climate change, range changes and potential implications for the conservation of marine
cetaceans: A review and synthesis. Endang. Species Res. 7:125-136.

Maze-Foley, K. and K.D. Mullin. 2006. Cetaceans of the oceanic northern Gulf of Mexico: Distributions, group sizes
and interspecific associations. J. Cetacean Res. Manage. 8(2):203-213.

Morley, JW., R.L. Selden, R.J. Latour, T.L. Frolicher, R.J. Seagraves and M.L. Pinsky. 2018. Projecting shifts in
thermal habitat for 686 species on the North American continental shelf. PLoS ONE 13(5):e0196127.

Muir, D.C.G., R. Wagemann, N.P. Grift, R.J. Norstrom, M. Simon and J. Lien. 1988. Organochlorine chemical and
heavy metal contaminants in white-beaked dolphins (Lagenorhynchus albirostris) and pilot whales
(Globicephala melaena) from the coast of Newfoundland, Canada. Arch. Environ. Contam. Toxicol. 17(5):
613-629.

Mullin, K.D. and G.L. Fulling. 2003. Abundance of cetaceans in the southern U.S. North Atlantic Ocean during
summer 1998. Fish. Bull. 101(3):603-613.

Mullin, K.D. and G.L. Fulling. 2004. Abundance of cetaceans in the oceanic northern Gulf of Mexico, 1996-2001.
Mar. Mamm. Sci. 20(4):787-807.

Nielsen, J.B., F. Nielsen, P.-J. Jorgensen and P. Grandjean. 2000. Toxic metals and selenium in blood from pilot
whales (Globicephala melas) and sperm whales (Physeter catodon). Mar. Poll. Bull. 40(4):348-35.

NMFS [National Marine Fisheries Service]. 1993. Status of fishery resources off the northeastern United States for
1993. NOAA Tech. Memo. NMFS-F/NEC-101. 140pp.
http://www.nefsc.noaa.gov/publications/tm/pdfs/tmfnec101.pdf

NMFS [National Marine Fisheries Service]. 2018. 2018 Revisions to: Technical guidance for assessing the effects of
anthropogenic sound on marine mammal hearing (Version 2.0): Underwater thresholds for onset of
permanent and temporary threshold shifts. U.S. Dept. Commer., NOAA Tech. Memo. NMFS-OPR-59.
167pp. https://repository.library.noaa.gov/view/noaa/17892

180


https://doi.org/10.5670/oceanog.2009.42
https://repository.library.noaa.gov/view/noaa/17892

Nowacek, D.P., C.W. Clark, D. Mann, P.J.O. Miller, H.C. Rosenbaum, J.S. Golden, M. Jasny, J. Kraska and B.L.
Southall. 2015. Marine seismic surveys and ocean noise: time for coordinated and prudent planning. Front.
Ecol. Environ. 13:378-386.

Nye, J., J. Link, J. Hare and W. Overholtz. 2009. Changing spatial distribution of fish stocks in relation to climate and
population size on the Northeast United States continental shelf. Mar. Ecol. Prog. Ser. 393:111-129.

Palka, D. 2012. Cetacean abundance estimates in US northwestern Atlantic Ocean waters from summer 2011 line
transect survey. U.S. Dept. Commer., Northeast Fish. Sci. Cent. Ref. Doc. 12-29. 37pp.

http://www.nefsc.noaa.gov/nefsc/publications/

Payne, P.M. and D.W. Heinemann. 1993. The distribution of pilot whales (Globicephala sp.) in shelf/shelf edge and
slope waters of the northeastern United States, 1978-1988. Rep. Int. Whal. Comm. (Special Issue) 14:51—
68.

Peltier, H., W. Dabin, P. Daniel, O. Van Canneyt, G. Dorémus, M. Huon and V. Ridoux. 2012. The significance of
stranding data as indicators of cetacean populations at sea: Modelling the drift of cetacean carcasses. Ecol.
Indic. 18:278-290.

Pinsky, M.L., B. Worm, M.J. Fogarty, J.L. Sarmiento and S.A. Levin. 2013. Marine taxa track local climate velocities,
Science 341:1239-1242.

Poloczanska, E.S., C.J. Brown, W.J. Sydeman, W. Kiessling, D.S. Schoeman, P.J. Moore, K. Brander, J.F. Bruno,
L.B. Buckley, M.T. Burrows, C.M. Duarte, B.S. Halpern, J. Holding, C.V. Kappel, M.l. O’Connor, J.M.
Pandolfi, C. Parmesan, F. Schwing, S.A. Thompson and A.J. Richardson. 2013. Global imprint of climate
change on marine life. Nat. Clim. Change 3:919-925.

Pugliares, K.R., T.W. French, G.S. Jones, M.E. Niemeyer, L.A. Wilcox and B.J. Freeman. 2016. First records of the
short-finned pilot whale (Globicephala macrorhynchus) in Massachusetts, USA: 1980 and 2011. Aquat.
Mamm. 42(3):357-362.

Rone, B.K. and R.M. Pace, Ill. 2012. A simple photograph-based approach for discriminating between free-ranging
long-finned (Globicephala melas) and short-finned (G. macrorhynchus) pilot whales off the east coast of the
United States. Mar. Mamm. Sci. 28(2):254-275.

Schwacke, L.H., E.O. Voit, L.J. Hansen, R.S. Wells, G.B. Mitchum, A.A. Hohn and P.A. Fair. 2002. Probabilistic
risk assessment of reproductive effects of polychlorinated biphenyls on bottlenose dolphins (Tursiops
truncatus) from the southeast United States coast. Env. Toxic. Chem. 21(12):2752-2764.

Sousa, A., F. Alves, A. Dinis, J. Bentz, M.J. Cruz and J.P. Nunes. 2019. How vulnerable are cetaceans to climate
change? Developing and testing a new index. Ecol. Indic. 98:9-18.

Taruski, A.G., C.E. Olney and H.E. Winn. 1975. Chlorinated hydrocarbons in cetaceans. J. Fish. Res. Board Can.
32(11):2205-2209.

Thorne, L.H., H.J. Foley, R.W. Baird, D.L. Webster, Z.T. Swaim and A.J. Read. 2017. Movement and foraging
behavior of short-finned pilot whales in the Mid-Atlantic Bight: Importance of bathymetric features and
implications for management. Mar. Ecol. Prog. Ser. 584:245-257.

Wade, P.R. and R.P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS
Workshop April 3-5, 1996, Seattle, Washington. NOAA Tech. Memo. NMFS-OPR-12. 93pp.
https://repository.library.noaa.gov/view/noaa/15963

Weisbrod, A.V., D. Shea, M.J. Moore and J.J. Stegeman. 2000. Bioaccumulation patterns of polychlorinated biphenyls
and chlorinated pesticides in northwest Atlantic pilot whales. Environ. Toxicol. Chem. 19(3):667—677.

Wells, R.S., J.B. Allen, G. Lovewell, J. Gorzelany, R.E. Delynn, D.A. Fauquier and N.B. Barros. 2015. Carcass-
recovery rates for resident bottlenose dolphins in Sarasota Bay, Florida. Mar. Mamm. Sci. 31(1):355-368.

Wells, R.S., E. M. Fougeres, A.G. Cooper, R.O. Stevens, M. Brodsky, R. Lingenfelser, C. Dodd and D.C. Douglas.
2013. Movements and dive patterns of short-finned pilot whales (Globicephala macrorhynchus) released
from a mass stranding in the Florida Keys. Aquat. Mamm. 39(1):61-72.

181


https://repository.library.noaa.gov/view/noaa/41734
https://repository.library.noaa.gov/view/noaa/41734
https://www.fisheries.noaa.gov/resource/publication-database/atlantic-marine-assessment-program-protected-species
https://www.fisheries.noaa.gov/resource/publication-database/atlantic-marine-assessment-program-protected-species
https://repository.library.noaa.gov/view/noaa/15963

2022

ATLANTIC WHITE-SIDED DOLPHIN (Lagenorhynchus acutus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dolphin genus Lagenorhynchus is
currently proposed to be revised (Vollmer et al. e S
2019); though until the revision is officially s + L
accepted, the previous definitions will be used. “
White-sided dolphins are

found in temperate and sub-polar waters of ~ * L deey
the North Atlantic, primarily in continental 3
shelf waters to the 100-m depth contour. Inthe ., >
western North Atlantic the species inhabits
waters from multiple marine ecoregions
(Spalding 2007) within the region from central
West Greenland to North Carolina (about
35°N) and perhaps as far east as 29°W in the
vicinity of the mid-Atlantic Ridge (Evans
1987; Hamazaki 2002; Doksaeter et al. 2008;
Waring et al. 2008). Distribution of sightings,
strandings and incidental takes suggest the
possible existence of three population units:
Gu