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Figure 2.9. Fin whales (Balaenoptera physalus), sei whales (Balaenoptera borealis), and groups 
ambiguously identified as either fin or sei whales from spring (top) and fall (bottom) surveys 
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Figure 2.10. Unidentified dolphins and whales from spring (top) and fall (bottom) surveys 
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Figure 2.11. Basking sharks (Cetorhinus maximus) and ocean sunfishes (Mola mola) from spring 
(top) and fall (bottom) surveys 
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Figure 2.12. Loggerhead turtles (Caretta caretta), leatherback turtles (Dermochelys coriacea), 
green turtles (Chelonia mydas) and unidentified hardshell turtles from spring (top) and fall 
(bottom) surveys 
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Figure 2.13. Gray seals (Halichoerus grypus), harbor seals (Phoca vitulina) and unidentified seals 
detected at sea from spring (top) and fall (bottom) surveys   
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3 Southern leg of two aerial abundance surveys during 2019: Southeast 
Fisheries Science Center 

Laura Aichinger Dias1, 3, Kevin Barry2, Lance P. Garrison1  
1Southeast Fisheries Science Center, 75 Virginia Beach Dr., Miami FL 33149 
2Southeast Fisheries Science Center, 3209 Frederic St., Pascagoula, MS 39567 
3Cooperative Institute for Marine and Atmospheric Studies, 4600 Rickenbacker Causeway, 
Miami FL 33149 

3.1 Summary 
As part of the AMAPPS program, the Southeast Fisheries Science Center conducted two aerial 
surveys on the continental shelf waters of the US east coast, from New Jersey to the Florida 
Keys. The surveys were conducted during spring (18 May – 24 June 2019) and winter (7 
December 2019 – 25 January 2020) aboard a NOAA Twin Otter aircraft at an altitude of 600 ft 
(183 m) and a speed of 110 knots. Survey tracklines were oriented perpendicular to the shoreline 
and latitudinally spaced 20 km apart. The main goal of these surveys were to assess the 
distribution and abundance of marine mammals and sea turtles along the US east coast. The 
surveys were designed for analysis using Distance sampling and a two-team (independent 
observer) approach to correct for perception bias in resulting abundance estimates. During the 
spring 2019 survey, a total of 9,688 km of tracklines were surveyed on-effort and included 234 
marine mammal sightings of 12 identified species. Fifty-eight percent of all spring 2019 
sightings were common bottlenose dolphins (Tursiops truncatus), followed by Atlantic spotted 
dolphins (Stenella frontalis) and common dolphins (Delphinus delphis), with 12% each. Sea 
turtles totaled 1,010 sightings of 4 species and 1,313 individuals; unidentified hardshell turtles 
comprised 54% of all sightings. During the winter 2019/20 survey, a total of 6,082 km of 
tracklines were surveyed on-effort. Marine mammals accounted for 127 sightings of 6 identified 
species and 2 unidentified taxa, totaling 843 individuals. Eighty seven percent of all sightings 
were of common bottlenose dolphins. Sea turtles totaled 495 sightings of 5 species and 1 
unidentified taxa, all including 603 individuals; loggerhead turtles (Caretta caretta) comprised 
46% of all turtle sightings. 

3.2 Objectives 
The goal of these surveys were to conduct line-transect surveys using the Distance sampling 
approach to estimate the abundance and spatial distribution of marine mammals and turtles in 
waters over the continental shelf (up to the ~200 m isobath) of the eastern USA. 

3.3 Cruise Period and Area 
The spring survey was conducted during 18 May – 24 June 2019. The winter survey was 
conducted during 7 Dec 2019 – 25 Jan 2020. The study area for both surveys extended from New 
Jersey to Key West, Florida. During the spring 2019 survey, a portion of the proposed tracklines 
off the southern coast of Georgia was not surveyed due to restricted airspace from military 
exercises (Figure 3.1). During the winter 2019/20 survey, due to unfavorable weather conditions 
(mainly fog and heavy winds) throughout the survey the northernmost area surveyed was off the 
Virginia coast. In addition, from northern South Carolina to Virginia, several segments of the 
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4 Investigating southern New England right whale habitat: A pilot study 
with the University of Rhode Island, 18 – 23 April 2019 

Christopher Orphanides, Elisabeth Broughton, Mike Jech 
Northeast Fisheries Science Center, 166 Water St., Woods Hole, MA 02543 

4.1 Summary 
During 18 – 23 April 2019, the National Science Foundation ship R/V Endeavor operated by the 
University of Rhode Island (URI) conducted a Rhode Island Endeavor Program (RIEP) research 
cruise intended to explore North Atlantic right whale (Eubalaena glacialis) distribution relative 
to prey layers and physical oceanography south of New England in wind energy regions. The 
protocols deployed and fine-tuned during this pilot study built off a similar studies in 2017 and 
2018. These protocols could provide potential methods used for future high-resolution process 
studies conducted in regions of interest such as potential energy development regions. The 
Atlantic Marine Assessment Program for Protected Species (AMAPPS) contributed contractor 
funds for one marine mammal observer and partial time for one staff member to run a Video 
Plankton Recorder (VPR). The cruise ran transects to locate marine mammals and deployed a 
variety of oceanographic and prey sampling methodologies that included: bongo nets, Tucker 
trawl, ring net, TDRs (time depth recorders), CTDs (Conductivity Temperature Depth sensor), 
VPR, ADCP (Acoustic Doppler Current Profiler), underway thermosalinograph (TSG) 
temperature and salinity data, and active acoustics collected with a tow body equipped with 120, 
200, and 420 kHz Biosonics transducers. The cruise also tested low-cost custom-built 
hydrophones and underwater cameras for listening to whales and observing plankton and particle 
flux. The weather on this short cruise was quite challenging, limiting both visibility and the 
ship’s ability to safely reach areas where whales were recently present. We sighted two minke 
whales (Balaenoptera acutorostrata) and a seal, but unfortunately no right whales. Zooplankton 
data collected have been sent to Poland for processing, echosounding data are being explored in 
the vicinity of the minke whale sightings, and VPR data processing is underway. Further 
research is planned on the Endeavor for September 2020 to further investigate right whale 
foraging in this area. Current plans for the upcoming cruise include an increased reliance on 
hydrophones to decrease the reliance on good weather for visual searching of whales. 

4.2 Objectives 
The RIEP is designed to provide URI researchers and Rhode Island’s educator’s access to the 
scientific research and educational capabilities of an ocean-going research vessel. This particular 
research cruise was designed as the centerpiece of an undergraduate honors science class in 
which the undergraduate students participated in data collection while at sea and shared their 
experiences using telepresence via the URI Graduate School of Oceanography (GSO) Inner 
Space Center. The cruise’s marine mammal focus was chosen because of the potential for 
students to experience multiple types of oceanographic sampling that examine the linkages 
between several trophic levels. This was the third such collaboration between URI and the 
Northeast Fisheries Science Center (NEFSC). The protocols developed during this pilot study 
could be potential methods used for high resolution sampling during a future AMAPPS process 
study conducted in regions of interest such as potential energy development regions. A 
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Figure 4.1 Inner Space Center staff Holly Morin with honor program students 
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5 Shipboard shelf break ecology survey: Northeast Fisheries Science 
Center 

Danielle Cholewiak1, Bridget Mueller-Brennan2, Kate Sutherland2 
1Northeast Fisheries Science Center, 166 Water St., Woods Hole, MA 02543 
2Integrated Statistics, 16 Sumner Street, Woods Hole, MA 02543 

5.1 Summary 
The Northeast Fisheries Science Center conducted a shipboard survey of shelf break and 
offshore waters from 17 – 28 August 2019, focusing primarily on the region offshore of Georges 
Bank where there is a consistent presence of deep-diving cetacean species. This was part of a 
series of surveys from the Integrated Technologies for Deep Diver Ecology Program 
(ITS.DEEP). The primary goals were to test and integrate multiple new technologies to assess 
the ecology and distribution of deep diving cetacean species, such as beaked whales (Ziphiidae), 
dwarf/pygmy sperm whales (Kogia spp.), and sperm whales (Physeter macrocephalus). The 
2019 survey focused primarily on True’s beaked whale (Mesoplodon mirus) habitat, as this is as-
yet the only identified region in the world where this species can be reliably studied. 
The survey design varied between “exploratory”, during which time predetermined tracklines 
were surveyed at a speed of 13 – 15 km/hr, or “focal follow”, when animal-specific data were 
collected on targeted cetacean groups. The scientific crew included a visual observation team of 
6 observers scanning for marine mammals and sea turtles, 1 seabird observer collecting data on 
avian sightings, and a passive acoustic team of 5 acousticians monitoring a towed hydrophone 
array. At times, the seabird observer worked with the mammal team and vice versa, depending 
on data collection priorities.  In addition, three High-Frequency Acoustic Recording Packages 
(“HARPs”) were recovered during this cruise after a year of passive recording along the shelf 
break of the US eastern seaboard. Approximately 580 km were surveyed by the marine mammal 
visual team; passive acoustic data were collected over an additional 570 km. Conductivity-
temperature-depth (CTD) data were collected at 3 stations in conjunction with recovery of the 
HARPs. Approximately 22 beaked whale groups were sighted. This included 5 groups of True’s 
beaked whales (17 individuals), 4 groups of Cuvier’s beaked whales (Ziphius cavirostris), and 1 
group of Sowerby’s beaked whales (Mesoplodon bidens). Three groups of pygmy/dwarf sperm 
whales were sighted, including at least one mother-calf pair. An estimated 60 groups of other 
cetaceans were sighted, with bottlenose dolphins (Tursiops truncatus) and Risso’s dolphins 
(Grampus griseus) being the most frequently detected. Over 2,100 seabirds from at least 31 
species were detected. The hydrophone arrays were monitored for 120 hrs, yielding over 150 
acoustic detections of cetacean groups, including 41 detections of beaked whale groups.  

5.2 Objectives 
The overall objectives were to document the occurrence of beaked whales and other cetacean 
species in the offshore waters of Georges Bank, including waters of the Northeast Canyons and 
Seamounts Marine National Monument, and to collect fine-scale cetacean ecology data for target 
species. The 2019 survey focused primarily on True’s beaked whale (Figure 5.1) habitat, as this 
is as-yet the only identified region in the world where this species can be reliably studied. 
Detailed objectives included: 1) collect visual data on cetacean distribution as well as 
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Table 5.1. Scientific team participating in data collection aboard the R/V Hugh R Sharp from 17 – 
28 August 2019 
 
 Name Title Institution 
Danielle Cholewiak Chief Scientist (on shore) NOAA NMFS NEFSC 
Dee Allen Acting Chief Scientist Marine Mammal Commission 
Andrea Bendlin Marine Mammal Observer Integrated Statistics, Woods Hole, MA 
Shannon Coates Passive Acoustics/ Mammal Observer Integrated Statistics, Woods Hole, MA 
Lisa Conger Marine Mammal Observer NOAA NMFS NEFSC 
Pete Duley Marine Mammal Observer NOAA NMFS NEFSC 
Skye Haas Marine Mammal/ Seabird Observer Integrated Statistics, Woods Hole, MA 
Jennifer Keating McCullough Passive Acoustics/ Mammal Observer NOAA NMFS PIFSC 
Bridget Mueller-Brennan Passive Acoustics/ Mammal Observer Integrated Statistics, Woods Hole, MA 
Madison Pickett Passive Acoustics/Mammal Observer NOAA Hollings Scholar, MIT 
Kate Sutherland Seabird Observer Integrated Statistics, Woods Hole, MA 
Jennifer Trickey Passive Acoustics/ Mammal Observer Scripps Institution of Oceanography 
Suzanne Yin Marine Mammal Observer Integrated Statistics, Woods Hole, MA 

 

Table 5.2. Visual survey effort (km) categorized by Beaufort sea state for the mammal and seabird 
teams 

Beaufort Sea 
State 

Mammal 
Team 

Seabird 
Team 

2 34 63 
3 208 271 
4 173 23 
5 121 137 
6 43 10 

TOTAL 579 505 

 
  

https://www.nefsc.noaa.gov/psb/AMAPPS/
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Table 5.3. Number of beaked whale groups sighted by the visual team  

Common Name  Scientific Name Number of 
Groups 

Number of 
Individuals 

Cuvier's beaked whale Ziphius cavirostris 4 16 
Sowerby’s beaked whale Mesoplodon bidens 1 4 
True's beaked whale Mesoplodon mirus 5 17 
Unidentified Mesoplodont Mesoplodon spp.  5 13 
Unidentified beaked whale Ziphiidae 7 13 
TOTAL  22 63 

 

Table 5.4. Species other than beaked whales sighted by the visual team.  

Common Name Scientific Name 
Number 
of groups 

Number of 
individuals 

Atlantic spotted dolphin Stenella frontalis 5 69 
Bottlenose dolphin Tursiops truncatus 14 157 
Common dolphin Delphinus delphis 1 7 
Humpback whale Megaptera novaeangliae 1 1 
Pantropical spotted dolphin Stenella attenuata 1 50 
Pilot whale Globicephala spp. 2 23 
Pygmy killer whale Feresa attenuata 1 2 
Pygmy/Dwarf sperm whale Kogia sp.  3 5 
Risso's dolphin Grampus griseus 9 123 
Sperm whale Physeter macrocephalus 7 10 
Striped dolphin Stenella coeruleoalba 3 420 
Unidentified cetacean   4 4 
Unidentified dolphin   9 83 
Unidentified large whale   2 2 
Unidentified Odontocete   1 1 
Loggerhead turtle Caretta caretta 1 1 
Billfish   1 1 
Ocean sunfish Mola mola 1 1 
Tuna Tuna sp  5 11 
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6 Sea turtle tagging 2019: Northeast and Southeast Fisheries Science 
Centers 

Heather Haas1, Chris Sasso2 
1Northeast Fisheries Science Center, 166 Water St, Woods Hole, MA 02543 
2Southeast Fisheries Science Center, 75 Virginia Beach Dr., Key Biscayne, FL 33149 

6.1 Summary  
Three major field programs occurred in 2019: loggerhead turtle (Caretta caretta) satellite 
tagging, leatherback turtle (Dermochelys coriacea) satellite tagging, and leatherback suction cup 
tagging. All tagged turtles remained for months in the Atlantic and will provide important 
surfacing time data to be used to improve relative abundance estimates from line transect 
surveys.  

6.2 Objectives  
The Atlantic Marine Assessment Program for Protected Species (AMAPPS) program coordinates 
the data collection and analysis efforts of the National Marine Fisheries Service (NMFS) 
Northeast and Southeast Fisheries Science Centers (NEFSC and SEFSC) to accomplish six 
primary objectives, three of which are relevant to the AMAPPS Turtle Ecology task: 

• Collect data on distribution and abundance at finer scales using visual and acoustic survey 
techniques 

• Conduct tag telemetry studies within surveyed regions of marine turtles, pinnipeds and seabirds to 
develop corrections for availability bias in the abundance survey data and collect additional data 
on habitat use and life-history, residence time, and frequency of use 

• Explore alternative platforms and technologies to improve population assessment studies 

To conduct tag telemetry studies in 2019 in the absence of dedicated ship time on NOAA’s 
offshore vessels, the NEFSC and SEFSC used shore-based small boats to satellite tag 
leatherbacks in coastal waters off of North Carolina and Massachusetts. In addition, they 
collaborated with Coonamessett Farm Foundation (CFF) who deployed satellite tags on 
loggerheads in offshore waters in the southern Mid-Atlantic waters. 

6.3 Cruise Periods and Areas  
No large-scale AMAPPS turtle tagging cruises were planned for 2019. However, we did 
participate in day trips and three collaborative projects: 

• Loggerhead turtle satellite tagging project. Cruise led by CFF during 5 – 8 Jun 2019 primarily in 
the southern Mid-Atlantic waters 

• Leatherback turtle satellite tagging project. Small boat day trips during 13 – 23 May 2019 off of 
North Carolina and 19 – 30 August 2019 off of Massachusetts 

• Leatherback turtle suction cup tagging. Small boat day trips primarily off Massachusetts during 
August – October 2019.  
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Figure 6-1 Tracks of loggerhead turtles (Caretta caretta) tagged in 2019 
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Figure 6-2 Full extent of tracks of leatherback turtles (Dermochelys coriacea) tagged during 2019, 
up to 1 July 2020 
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Figure 6-3 Close up view near US east coast of tracks of leatherback turtles (Dermochelys 
coriacea) tagged in 2019, up to 1 July 2020 
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7  At-sea monitoring of the distributions of pelagic seabirds in the 
northeast US shelf ecosystem: Northeast Fisheries Science Center 

Harvey J. Walsh1, Nicholas Metheny2, Allison Black2 
1 Northeast Fisheries Science Center, 28 Tarzwell Dr, Narragansett RI 02882 
2 Integrated Statistics, Inc., 16 Sumner St., Woods Hole, MA 02543 

7.1 Summary 
Three shipboard surveys were completed in 2019 during Ecosystem Monitoring Surveys 
(EcoMon), and an additional two surveys were opportunistically conducted on Woods Hole 
Oceanographic Institution trips that were part of a National Science Foundation sponsored 
project entitled “Shelfbreak frontal dynamics: mechanisms of upwelling, net community 
production, and ecological implications”. These surveys sampled regions from the Gulf of Maine 
to the Mid-Atlantic Bight. A total of 15,724 sightings of seabirds and 2,797 other marine 
megafauna were recorded. The majority of sea bird species for each survey varied by season and 
region but were dominated by Shearwaters (Puffinus sp.), Storm-Petrels (Oceanites sp.), 
Cormorants (Phalacrocorax sp.), Gannets (Morus sp.), and Phalaropes (Phalaropus sp.). In 
general, spring was dominated by Phalaropes and Storm-Petrels, summer by Shearwaters, and 
fall by Shearwaters, Cormorants, and Gannets. 

7.2 Objective 
The goal of this at-sea monitoring program is to conduct comprehensive visual surveys of 
seabirds, marine mammals, turtles, large pelagic fish, and marine debris on shipboard cruises 
being conducted on the Northwest Atlantic US shelf ecosystem by piggy-backing on research 
cruises conducted by the National Oceanic and Atmospheric Administration (NOAA) or other 
organizations. Collecting seabird and marine mammal data in conjunction with other biological 
data and abiotic factors that were being concurrently collected will help to understand the spatial-
temporal distributions of the species and relationships with other trophic levels within the 
changing marine ecosystem on the Northeast Atlantic US shelf.  

7.3 Methods 
The data collection protocol was based on a standardized 300 m strip transect methodology, like 
that used by various agencies in North America and Europe (Anon 2011, Ballance 2011, Tasker 
2004). Observers collected data on all seabirds within a 300 m strip on one side of the ship’s 
track line. Observers searched from the bow to 90° to either the port or the starboard side, 
depending on which side had the best viewing conditions. Surveys were conducted on the flying 
bridge of the ship, whenever possible. Observations were conducted in sea states up to a 
Beaufort 7, in light rain, fog, and ship speeds between 8 – 12 knots (below 8 knots, the data 
becomes questionable to use for abundance estimates).  
A new SeaScribe program (version 1.2.1) was used for data entry (Merrill et al. 2019). The 
SeaScribe app draws GPS coordinates, as well as time from a GPS device via bluetooth, so each 
observation received data on the latitude-longitude position, time stamp, and ship's course. The 
standard data collected for observations included species identification, distance between the 
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Table 7-1 Total number of birds detected on the RB1904 (RB), HB1902 (HB), TN368 (TN), GU1902 
(G2), and GU1905 (G5) surveys 

Common Name Latin Name RB HB TN G2 G5 
American pipit Anthus rubescens 

    
1 

Arctic tern Sterna paradisaea 
 

13 
   

Atlantic puffin Fratercula arctica 
 

44 
  

39 
Audubon shearwater Puffinus lherminieri 1 

 
2 54 21 

Band-rumped storm-petrel Oceanodroma castro 
   

8 
 

Barn swallow Hirundo rustica 
 

3 
 

23 
 

Belted kingfisher Megaceryle alcyon 
    

1 
Black-bellied plover Pluvialis squatarola 2 

    

Black-capped petrel Pterodroma hasitata 1 
  

1 2 
Black-legged kittiwake Rissa tridactyla 

 
2 

  
11 

Black-throated blue warbler Setophaga caerulescens 
    

1 
Black scoter Melanitta americana 

    
62 

Black skimmer Rynchops niger 
   

12 
 

Black tern Chlidonias niger 
   

5 
 

Blackpoll warbler Setophaga striata 
 

1 
  

3 
Blue-headed vireo Vireo solitarius 

    
1 

Bonaparte's gull Larus philadelphia 
   

1 
 

Brant Branta bernicla 
    

7 
Brown-headed cowbird Molothrus ater 

  
1 5 2 

Brown booby Sula leucogaster 
  

3 1 
 

Brown pelican Pelecanus occidentalis 
   

76 11 
Cedar waxwing Bombycilla cedrorum 

 
2 

   

Chimney swift Chaetura pelagica 
 

1 
   

Cliff swallow Petrochelidon pyrrhonota 
   

5 
 

Common eider Somateria mollissima 
 

1 
   

Common loon Gavia immer 
 

14 
 

1 
 

Common tern Sterna hirundo 92 144 
 

75 
 

Common yellowthroat Geothlypis trichas 
 

1 
   

Cory's shearwater Calonectris borealis 2 16 24 567 230 
Dark-eyed junco Junco hyemalis 

    
1 

Dark scoter (black or surf) Melanitta sp. 
    

37 
Double-crested cormorant Phalacrocorax auritus 1 37 

 
80 1847 

Dovekie Alle alle 1 9 
   

Dowitcher Limnodromus sp. 10 
 

24 3 98 
Dunlin Calidris alpina 

    
9 

Euraisian hobby Falco Subbuteo 1 
    

Field sparrow Spizella pusilla 
    

1 
Forster's tern Sterna forsteri 

   
1 

 

Golden-crowned kinglet Regulus satrapa 
    

1 
Gray catbird Dumetella carolinensis 

    
2 
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Table 7-2 Total number of non-bird species detected on the RB1904 (RB), HB1902 (HB), TN368 
(TN), GU1902 (G2), and GU1905 (G5) surveys 

Common Name Latin name RB HB TN G2 G5 
Atlantic spotted dolphin Stenella frontalis 

   
7 30 

Atlantic white-sided 
dolphin 

Lagenorhynchus acutus 
 

38 
   

Basking shark Cetorhinus maximus 
 

18 
   

Bottlenose dolphin Tursiops truncatus 
 

103 6 71 
 

Bottlenose/Spotted dolphin - 20 
    

Common bottlenose 
dolphin 

Tursiops truncatus 
    

125 

Common dolphin Delphinus delphis 28 535 
 

680 515 
Cownose ray Rhinoptera bonasus 

   
160 

 

Fin whale Balaenoptera physalus 
 

1 
 

1 1 
Fin/Sei whale - 

 
8 

   

Grey seal Halichoerus grypus 
 

5 
  

2 
Hammerhead shark Sphyrna 

   
1 

 

Harbor seal  Phoca vitulina 
 

2 
   

Humpback whale Megaptera 
novaeangliae 

 
40 

 
15 11 

Leatherback turtle Dermochelys coriacea 
   

3 2 
Loggerhead turtle Caretta caretta 

 
2 

  
9 

Long-finned pilot whale Globicephala melas 19 
    

Manta ray Manta sp. 
    

1 
Minke whale Balaenoptera 

acutorostrata 

 
4 

   

Monarch butterfly Danaus plexippus 
   

2 1 
Ocean sunfish Mola mola 

 
22 

 
24 5 

Pilot whale species Globicephala sp 
 

7 
 

45 
 

Risso's dolphin Grampus griseus 7 26 8 
  

Sei whale Balaenoptera borealis 16 8 
  

1 
Short-finned pilot whale Globicephala 

macrorhynchus 

    
26 

Sperm whale Physeter macrocephalus 1 
    

Sulphur butterfly Coliadinae 
   

7 
 

Tuna sp Tuna sp. 
   

1 
 

Unidentified baleen whale Balaenoptera sp 
 

4 
   

Unidentified beaked whale Ziphiidae 
   

2 3 
Unidentified flying fish Exocetus sp. 

  
7 32 

 

Unidentified large whale - 
   

11 2 
Unidentified shark - 

 
2 

 
10 

 

Unidentified small whale - 
  

1 1 
 

Unidentified turtle Cheloniidae 
 

2 
 

4 1 
Unidentified whale - 17 22 

 
1 1 
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Figure 7.2. Track lines of the HB1902 cruise during 22 May – 6 June 2019  
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Figure 7.3 Track lines of the TN368 cruise during 7 – 17 July 2019 
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Figure 7.4. Track lines of the GU1902 cruise during 15 – 29 August 2019 
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Figure 7.5 Track lines of the GU1905 cruise during 15 October – 1 November 2019 
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