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Abstract
Cape Hatteras National Seashore (Seashore), located on the Outer Banks of North Carolina, experiences a high 
number of marine mammal strandings each year. This includes cetaceans (whales, dolphins, and porpoises), 
pinnipeds (seals), and on rare occasions sirenians (manatees). In 2017, 33 strandings were documented, which 
is below the 10-year average of 53 strandings.  Eight species were stranded and the majority of strandings were 
of bottlenose dolphins (Tursiops truncatus). Most strandings occurred on Hatteras Island. Three animals were 
stranded alive, including a pygmy sperm whale (Kogia breviceps) and a harp seal (Pagophilus groenlandicus) that 
were both euthanized and a bottlenose dolphin that died on its own at the stranding site.

Given its proximity to the continental shelf, the Seashore continues to be the most likely location of marine 
mammal strandings, accounting for 59% of all strandings on the Outer Banks and 33% of all North Carolina 
strandings. Seven animals were documented as having human interaction lesions that may have contributed to 
the stranding event.
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Introduction
Cape Hatteras National Seashore (Seashore) was 
established to preserve significant segments of 
unspoiled barrier islands along the Outer Banks of 
North Carolina from Nags Head, NC to Ocracoke 
Inlet. The Seashore’s 67-mile long series of dynamic 
barrier islands face the Atlantic Ocean on the east 
side and the Pamlico sound on the west side. The 
waters off the Outer Banks, known for history, 
hurricanes, and shipwrecks, also happen to be a 
hotspot for marine mammal activity, and unfortu-
nately, strandings. A stranding is defined as a marine 
mammal found on the beach that is unable to return 
to the water on its own and this can occur any time of 
the year. Recorded strandings date back to 1884, and 
the Outer Banks likely has the longest running record 
of marine mammal strandings in the world. 

The barrier island chains of the Seashore extend 
into the Atlantic Ocean in very close proximity to 
the continental shelf. There are three main islands: 
Hatteras, Bodie, and Ocacroke. 

The waters around these islands are influenced 
chiefly by the collision of the southern Gulf Stream 
and the northern Labrador Current just off the 

coast. The surrounding water temperatures can vary 
considerably as a result. At any given time, a wide 
diversity of marine mammals swim and feed very 
close to the Seashore. The warmer temperatures 
of the Gulf Stream bring southern species closer 
to the islands while the colder temperatures of the 
northern Labrador Current bring northern species 
closer to the islands. This increases the chances of 
marine mammals becoming stranded on the Seashore 
beaches. 

Additionally, fisheries operations, strong hurri-
canes and Nor’easters, and infectious diseases may 
adversely affect mammal health and lead to a higher 
risk of stranding events along the Seashore. A variety 
of military training exercises also occur on a yearly 
basis along the east coast from Virginia to Florida; 
some include sonar. There is experimental evidence 
suggesting that anthropogenic sonar disorients and 
causes harm to marine mammals  (Richardson, 
1995). The Outer Banks Marine Mammal Strand-
ing Network (OBXMMSN) is notified prior to 
these military activities and given special instruc-
tions if unusual strandings should occur during the 

Atlantic spotted dolphin (deceased) that was stranded on the Seashore.
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exercises. In the case of single stranded animals, 
National Oceanic and Atmospheric Administration 
(NOAA) personnel are notified immediately.

Over time, the Seashore has recorded individuals 
from a resident bottlenose dolphin population that 
resides in the local coastal environment with some 
individuals exceeding 50 years of age. Due to their 
year-round presence in social groups, bottlenose 
dolphins are the most commonly stranded species at 
the Seashore. 

The Seashore provides approximately 70 miles of 
Oceanside shoreline for seals. The colder, northern 
waters of New England and Canada are home to 
multiple species of seals that reside there year-round. 
Seals will travel away from these areas in search of 
food when ocean conditions (temperature) are favor-
able. When ocean temperatures on the Outer Banks 
plummet during winter and spring months, seal 
sightings are a common occurrence at the Seashore. 

Seals can be found “hauled out” to rest, avoid preda-
tors, and for thermoregulation on Seashore beaches. 
Four species of pinnipeds have been documented on 
the Seashore: harbor seals (Phoca vitulina), gray seals 
(Halichoerus grypus), hooded seals (Crystophora 
crista), and harp seals (Pagophilus groenlandica). 
By far, the most common species documented on 
Seashore beaches is the harbor seal. Most seals 
observed at the Seashore are young animals, approxi-
mately four months to two years old, and as such are 
often in various stages of body condition. The largest 
documented haul-out site within the Seashore occurs 
on Green Island (southwest of Bonner Bridge), where 
more than 30 individuals have been observed at one 
time.

Each year, we monitor Seashore beaches for stranded 
marine mammals and live seals. In this report, we 
summarize the 2017 stranding and seal sighting data 
at Cape Hatteras National Seashore. 
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Methods

Stranded bottlenose dolphin (deceased) on the Seashore.

By adhering to the Seashore’s Cetacean Response 
and Pinniped Response protocols (NPS 2017a, b), 
National Park Service technicians locate live and 
dead marine mammals by patrolling the beaches of 
the three islands daily using a 4x4 truck or Utility 
Terrain Vehicle, and conducting walkthroughs on 
the Pamlico sound side of the islands during winter 
and spring. Technicians also receive and respond-
to many strandings reported by the general public 
and the Outer Banks Marine Mammal Stranding 
Network (OBXMMSN), of which the Seashore is 
a member. The network is chiefly comprised of the 
National Park Service and the North Carolina Wild-
life Resources Commission, and is governed by the 
North Carolina State Stranding Coordinator based 
out of the University of North Carolina – Wilmington 
(UNCW). Any member of the OBXMMSN can assist 
with any live or dead stranding event. 

Once an animal is found, the condition of the animal 
is assessed to first determine whether it is alive or 
dead. If dead, the state of decomposition is assessed 
and if fresh or only moderately decomposed, a 

necropsy is conducted with the goal of determining 
what may have contributed to the stranding. Tissue 
samples are taken from each animal, preserved, and 
transferred to university research labs where they are 
used for research projects. In some cases, animals 
are found alive. Generally, due to the animal’s poor 
condition and the lack of rehabilitation facilities, 
trained staff administer chemical euthanasia. Univer-
sity researchers, typically from UNCW or North 
Carolina State University, regularly receive tissue 
samples from the Seashore for histological analysis 
and assist with large-whale strandings.

The seals haul out on Seashore beaches primarily 
from December to April. They are generally healthy 
and strict monitoring protocols are followed to safely 
observe the seal at a distance so as not to alter its 
behavior. If an abnormality is observed (e.g. poor 
health, entanglement, broken appendage, open 
wounds), only then is intervention acceptable. If 
necessary, a capture and rehabilitation plan is devised 
and implemented by OBXMMSN members. 
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Results and Discussion
Strandings
In 2017, there were 33 strandings recorded at the 
Seashore, with the peak occurring in the winter-
spring transition (January–April; Figure 1). In the 
remainder of the year, there were lower recorded 
strandings with none recorded in June and Septem-
ber. This follows the typical annual pattern of strand-
ings for the Seashore.

Given its size and characteristic protrusion near the 
Gulf Stream, Hatteras Island typically has the most 
marine mammal strandings (Figure 2). Both Bodie 
and Ocracoke Islands had an average number of 
strandings and accounted for approximately one-
quarter of the 2017 strandings.

The condition in which an animal arrives on the 
beach determines the level of data collection and 
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Figure 1. Marine mammal strandings by month at Cape Hatteras National Seashore, 
North Carolina in 2017.

Bodie
5 (15%)

Hatteras
24 (73%)

Ocracoke 
4 (12%)

Figure 2. Strandings by island at Cape Hatteras National 
Seashore, North Carolina in 2017.
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Code 2: Fresh Dead
11 (33%)

Code 3: Moderate 
Decomposition

14 (43%)

Code 4: Advanced 
Decomposition

5 (15%)

Euthanized
2 (66%)

Died on
Own

1 (34%)
Code 1: Alive

3 (9%)

Figure 3. Condition codes of 2017 marine mammal strandings at Cape Hatteras National Seashore.

   
   

Tt (24)

Mn (3)

Me (1)

Kb (1)

Sf (1)
Pg (1)

Pv (1)
Pp (1)

Bottlenose dolphin (Tt)

Humpback whale (Mn)

Gervais' beaked whale (Me)

Pygmy sperm whale (Kb)

Atlantic Spotted dolphin (Sf)

Harp seal (Pg)

Harbor seal (Pv)

Harbor porpoise (Pp)

Figure 4. Species and number of individuals stranded at Cape Hatteras National Seashore in 2017.

sampling that follows. Very few animals experienced 
advanced stages of decomposition in 2017 (Figure 
3). This is fortunate because advanced necropsy and 
sampling (histological, genetic, pathological, clinical, 
and life history) can be carried out to provide further 
insight into potential cause of death or reason for 
stranding. Three animals (9%) were stranded alive. 
Two of these were euthanized: a pygmy sperm whale 

(Kogia breviceps) and a harp seal (Pagophilus groen-
landicus). The third was a bottlenose dolphin and it 
died on its own at the stranding site.

Eight stranded species were observed in 2017, which 
is within the range of stranded species (6–14) typi-
cally observed (Figure 4). One yearly trend that 
remains unchanged is the abundant presence of 
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stranded bottlenose dolphins; 73% of 2017 animals 
were bottlenose dolphins, which is within the histori-
cal range. Two pinniped species were documented 
as stranded in the winter/spring months; one harbor 
seal (deceased, moderate decomposition) and one 
harp seal (alive, euthanized). Three consecutive cases 
of humpback whales (Megaptera novaeangliae) were 
documented; an unusual occurrence. The unusually 
high numbers of humpback whale strandings along 
the Atlantic coast for 2017 led the National Oceanic 
and Atmospheric Administration to officially declare 
an Unusual Mortality Event for this species.

The marine mammal strandings documented in 
2017 at the Seashore encompassed over 50% of total 
strandings documented on the outer banks as well as 
roughly one-third of total North Carolina  strandings 
(Figures 5 and 6, respectively). 

Human interaction is one common stranding 
element that is observed on a yearly basis. Whether 
or not human interactions directly contributed to 
each animal stranding remains hard to determine. 
Examples of human interactions include entangle-
ment (fishery), hooking, ingestion of unnatural 
material, vessel trauma (e.g., boat-strike or propeller 
hits), gunshot, harassment, or mutilation. Of the 33 
stranded animals recorded on the Seashore, seven 

(21%) showed signs of human interaction (Table 1).  
Five cases of human interaction involved bottlenose 
dolphins, while the remaining two involved hump-
back whales. One human interaction differed from 
the usual fisheries interaction because it involved 
plastics (CAHA388). 

Live Seal Sightings 
In 2017, seal activity was sparse and occurred from 
February to May. Two species of seals were docu-
mented on the Seashore for a total of ten sightings 
(some sightings are of the same individual). Gener-
ally, the most common seal observed at the Seashore 
is the harbor seal (Phoca vitulina); four individuals 
were observed. One harp seal (Pagophilus groenland-
ica) was also observed on multiple occasions based 
on pelt pattern ID (3/9-3/16). On the last sighting 
date (March 16) in the village of Salvo (Figure 7), 
this particular seal displayed symptoms of an acute 
neurological disease by thrashing uncontrollably and 
displaying erratic behavior with closed eyes. Based 
on veterinary consultation, the decision was made to 
capture and euthanize the seal. Potential causes for 
this affliction include harmful algal blooms (observed 
in the area on March 9, 2017) and associated impacts 
(such as domoic acid toxicosis), though neither was 
confirmed.

CAHA 
33 (59%) 

Rest of 
Outer 
Banks

23 (41%) 

Figure 5. 2017 strandings in Cape Hatteras National 
Seashore compared to strandings in the rest of the 
Outer Banks.

CAHA
33 (35%) 

Rest of NC
61 (65%)

Figure 6. 2017 strandings in Cape Hatteras National 
Seashore (67 miles of shoreline) compared to strandings 
in the rest of North Carolina (~322 miles of shoreline).
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Table 1. Observations of human interactions associated with marine mammal strandings at Cape Hatteras National 
Seashore, North Carolina in 2017.

Field ID #
Marine Mammal 
Common Name

Marine Mammal 
Common Name

Type of 
Human 
Interaction Human Interaction Cases 

CAHA378 Tursiops truncatus Bottlenose dolphin Fisheries Pregnant female. Fresh monofilament impressions/
lacerations at left pectoral flipper, rostrum, and dorsal 
fin.

CAHA380 Tursiops truncatus Bottlenose dolphin Fisheries Monofilament impressions and lacerations through-
out all appendages, head, and rostrum. Commercial 
fishermen associated with the event were contacted 
on-site. Investigation by the National Marine Fisheries 
Service in cooperation with the National Park Service.

CAHA381 Tursiops truncatus Bottlenose dolphin Fisheries Monofilament impressions and lacerations through-
out all appendages, head and rostrum. Commercial 
fishermen associated with the event were contacted 
on-site. Investigation by the National Marine Fisheries 
Service in cooperation with the National Park Service.

CAHA387 Tursiops truncatus Bottlenose dolphin Fisheries Stranded alive; died on site. Transferred to North 
Carolina Department of Marine Fisheries. No data 
available.

CAHA388 Tursiops truncatus Bottlenose dolphin Plastics Stomach full and compacted with plastics of various 
shapes and sizes.

CAHA391 Megaptera novaeangliae Humpback whale Fisheries Lacerations at insertion and leading edge of right 
pectoral flipper. Multiple healed lacerations at 
peduncle near anus. Lacerations at leading edge of 
right fluke blade.

CAHA393 Megaptera novaeangliae Humpback whale Fisheries Multiple line impressions and one laceration at left 
ventral flipper.

Figure 7. Harp seal in the village of Salvo on March 16, 2017.
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Gray seals (Halichoerus grypus) are less common 
to this area and none were observed in 2017. One 
unidentified seal sighting occurred. Most seal sight-
ings this year occurred on Hatteras Island, with a few 
on Bodie Island. Monthly, this can be summarized as 
two in February, five in March, two in April, and one 
in May. Historically, the south end of Green Island 
has been used by harbor seals as a haul-out site; 
therefore a sighting doesn’t necessarily imply one 
individual. Previously, up to thirty-three seals have 
been observed resting on the island; however, none 
have been observed since the spring of 2015. Dredg-
ing and bridge-building equipment has been present 
at Oregon Inlet for multiple years, which is 0.4 miles 
from the Green Island haul-out site. The reduction in 
seal activity in/around Oregon Inlet may be attrib-
uted to the large equipment and anthropogenic noise 
within the 0.3-mile-wide inlet and the associated 
bridge construction project.

Atlantic Fleet Training and Testing 
(AFTT)
In 2017, no military training exercise opera-
tions along the Atlantic coast were reported to the 
Seashore.

Historical Data 
The observed data suggest that the Seashore receives 
a large proportion of the total strandings in the Outer 
Banks and the state of North Carolina (Figure 8 and 
Figure 9). Strandings on the Seashore account for an 
average of 53 individual animals per year from 2008 
to 2017. This is an average of nearly two-thirds of all 
Outer Banks strandings and one-third of all North 
Carolina strandings during this same period.  

Since 2001, there has been a consistent effort to 
locate and document stranded marine mammals on 
the Seashore; animals were located by an established 
stranding network. The number of strandings at the 
Seashore has varied from 29 to 103 individuals, and 
a recent noticeable decreasing trend is observed 
beyond 2013 (Figure 10). Due to the Seashore’s close 
geographic position to the continental shelf (and 
Gulf Stream), the range of 29 to 103 individuals is still 
high  compared to bordering states that are farther 
from the shelf (i.e., Virginia and South Carolina). 
This trend is expected to continue into the future.
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Figure 8. Stranding history at Cape Hatteras National Seashore compared to the rest of the Outer 
Banks.
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Figure 9. Stranding history at Cape Catteras National Seashore compared to the rest of North 
Carolina.
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