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Abstract
We report on two sightings of individual blue whales (Balaenoptera musculus) off the coast of Virginia during marine
mammal surveys. On 11 April 2018, during a vessel survey off the coast of Virginia, a single blue whale was observed
approximately 100 km east-northeast of Virginia Beach. On 10 February 2019, another single blue whale was recorded
during an aerial survey approximately 135 km east-southeast of Virginia Beach. These observations mark the first time
this endangered species has been documented with photographs off the coast of Virginia, and represent the
southernmost confirmed sightings in waters of the United States Atlantic Exclusive Economic Zone (EEZ). At the time
of the vessel observation, numerous fin whales (Balaenoptera physalus), humpback whales (Megaptera novaeangliae),
and North Atlantic right whales (Eubalaena glacialis), were observed within the same approximately 8 km2 area as the
blue whale. For the aerial sighting, the blue whale was seen feeding among at least 15 fin whales in an area
approximately 4 km2. These sightings contribute to the small body of information existing for the late winter/early
spring distribution of blue whales in waters of the western North Atlantic.
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Introduction
The blue whale (Balaenoptera musculus) is the largest
baleen whale, and the largest creature ever to inhabit the
earth (Jefferson et al. 2018). Aside from a long-term
study in the Gulf of Saint Lawrence (Sears et al. 1990;
Lesage et al. 2017), relatively little is known about the
species distribution, foraging areas, habitat preferences,
and movements in the western North Atlantic, where
the population size remains low as a result of decades of
commercial whaling (Sergeant 1966; Mitchell 1974). By
reviewing historical records from the logbooks of
whalers, Reeves et al. (2004) found that blue whales have
a broad distribution in the North Atlantic, generally
feeding at higher latitudes during the spring and summer, and moving south into temperate and tropical waters during the fall and winter.
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Blue whales are considered to be occasional visitors to
United States (U.S.) Atlantic Exclusive Economic Zone
(EEZ) waters; however, reports of the species from this
region in the scientific literature are rare. True (1904)
documented the Eastern Seaboard’s southernmost
stranding of a 22.2 m individual in Ocean City, New
Jersey, in October 1891; the bones of which were displayed at the Philadelphia Academy of Natural Sciences.
There are two unconfirmed strandings of blue whales reported from the Gulf of Mexico. On 17 August 1940, a
21.3 m baleen whale stranded alive on the Texas coast
between Freeport and San Luis Pass. Photos published
of the whale in local newspapers led Baughman (1946)
to believe the specimen in question was a blue whale.
However, no skeletal remains of the animal were salvaged, and the photos collected at the time of the
stranding lack sufficient quality to confirm identification.
A stranding of a purported fin whale near Sabine Pass,
Louisiana, in early December 1924 was subsequently
identified as a blue whale by various authors (Schmidly
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1981). Two photos of this specimen published in Lowry
(1974) are indeed suggestive of a blue whale, but due to
the angle in which the images were made, it is difficult
to rule out other balaenopterids. No skeletal material
was salvaged from this specimen.
Wenzel et al. (1988) describe three sightings of blue
whales from the Gulf of Maine. The sightings were, at the
time, the southernmost live, non-stranded blue whales,
confirmed with photos in the western North Atlantic documented in the scientific literature. Sighting records assembled during the Cetacean and Turtle Assessment
Program at the University of Rhode Island (CETAP 1982)
included two “possible” blue whale sightings in deeper waters of the EEZ in the Mid-Atlantic region on 1 April
1969, though neither had associated photographs to confirm species identity. One blue whale was sighted from a
whale-watch boat on three different occasions (believed to
be the same individual each time) between 24 July and 3
August 1990, 20 to 30 km off Montauk Point, New York
(Kenney and Vigness-Raposa 2010).
Recently, two satellite-tagged female blue whales from
the Gulf of Saint Lawrence were shown to move into offshore waters of the Mid-Atlantic Bight, far from the edge
of the continental shelf, during the months of December
to March (Lesage et al. 2017). One of these whales transited along the edge of the continental shelf off Virginia before continuing south to within 45 km of Cape Hatteras,
North Carolina, and finally down to an area 400 km east
of Charleston, South Carolina, before turning around and
moving back north (Lesage et al. 2017).
Using hydrophone arrays from the U.S. Navy’s Integrated Undersea Surveillance System, Clark (1995) was
able to acoustically track a single blue whale from waters
off Newfoundland, south and well outside the EEZ, to
the subtropical waters of the northern West Indies. Additionally, blue whale calls were recorded over a period of
2 days during the winter of 2015 on a High-frequency
Acoustic Recording Package (HARP) deployed in
Norfolk Canyon, approximately 112 km east of Virginia
Beach (Hodge et al. 2016). HARPs have been deployed
at this site since 2015, and data have been analyzed
through early June 2018. The HARPs record continuously and only 2 days had blue whale detections, 25
January and 20 February 2015. While blue whale signals
have been modeled to travel very long distances and
measured at a range up to 200 km on similar bottommounted devices (Širović et al. 2007), the site specific
detection range for the Norfolk Canyon HARP has not
been determined; however, whales are likely detectable
many kilometers away. Additional HARPs located off
Cape Hatteras and Onslow Bay (approximately 220 and
350 km south of Norfolk Canyon, respectively), North
Carolina recorded occasional blue whale signals from
late summer through early fall in consecutive years from
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2010 through 2018, with the exception of 2015 when no
sounds were detected (Hodge et al. 2015, 2016; Debich
et al. 2016; Rafter et al. 2018a, b). Farther south, another
deep-water HARP deployment briefly detected the presence of blue whales in July 2016 (Rafter et al. 2018a).
The function of blue whale sounds is still uncertain, and
the short durations of recording periods could simply indicate that animals are transiting in these areas.
Here we provide evidence via visual validation coupled
with behavioral observations of two confirmed blue
whale sightings. These sightings are valuable data regarding the species distribution and regional occurrence
within an area of increasing anthropogenic activities.

Materials and methods
Funded by U.S. Fleet Forces Command and managed by
the Naval Facilities Engineering Command Atlantic
under the U.S. Navy Marine Species Monitoring Program, scientists from HDR conduct year-round vessel
and aerial surveys in the offshore waters of Virginia to
document the presence and habitat use of marine mammal and sea turtle species in naval training and testing
areas. Boat-based field observations were undertaken
from 2015 to 2019 using 15–17 m charter vessels for
single-day non-systematic surveys. While in search
mode, four experienced marine mammal observers
scanned 360 degrees around the vessel by eye and with
the aid of 10x binoculars. Duration and extent of search
effort varied based on multiple factors, including short
breaks to avoid observer fatigue and primary project
goals associated with deploying satellite-monitored tags
on key species of interest. Data recorded for each marine
species sighting included the time, position, water depth,
species, group size, group behavioral state, and an initial
range and relative bearing to the sighting. Coverage was
not systematic and routes were determined and adjusted
based on a variety of factors, including desired seasonal
coverage of all areas, previous or reported priority sightings, Navy range closures, and optimal weather conditions. Photographs were collected whenever possible
using a Canon 7D Mark II camera and a 100–400 mm
telephoto zoom lens.
HDR also conducted bi-monthly standard line-transect
aerial surveys from April 2018 through August 2019 in
waters between approximately 80 and 160 km offshore
of Virginia. A Cessna-337 Skymaster was used for all
surveys, with two pilots and two experienced observers
who scanned each side of the trackline continuously for
all species of marine mammals and turtles. The aircraft
was flown at 100 knot speed and 305 m altitude. Photographs were taken with a Canon 1DX Mark II equipped
with a 100–400 mm telephoto zoom lens. Whenever
possible, coordination with the HDR vessel survey team
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was attempted to maximize the survey potential of sightings between platforms.

Results and discussion
At 1315 Eastern Daylight Time, on 11 April 2018, a single blue whale was observed during a vessel survey at
37.1888° N and 74.8409° W, approximately 100 km eastnortheast of Virginia Beach (Fig. 1). Sea surface
temperature at the time of the sighting was 7.5° Celsius,
and the water depth was 53 m. Photographs (Fig. 2) obtained during the sighting clearly show the diagnostic
characteristics of the species, including a tall, columnarshaped blow, a broad head, a small dorsal fin relative to
body size set far back on a long body, and distinctly
mottled blue-gray coloration (Jefferson et al. 2018).
Other large baleen whales were sighted in the same
general viewing area as the blue whale were sighted, including at least three fin whales (Balaenoptera physalus),
four humpback whales (Megaptera novaeangliae), and
two North Atlantic right whales (Eubalaena glacialis).
Since it was smaller than the adult fin whales in the
vicinity, the blue whale was considered to be a juvenile.
The whales were diving asynchronously and continually
moving in varying directions, making it difficult to follow any particular animal for more than a few minutes.
After the initial detection and photographs, the blue
whale was observed making three surfacings, then dove
and was lost among nearby whales. Despite fair viewing
conditions (Beaufort Sea State 3 and swell height of less
than 1 meter) and the vessel remaining in the area for
over an hour, the blue whale was not re-sighted.
At 0915 Eastern Standard Time, on 10 February 2019,
a sighting of a single adult blue whale was recorded during an aerial survey at 36.7928° N and 74.4535° W, approximately 135 km east-southeast of Virginia Beach.
Water depth at the sighting location was approximately
1700 m. The individual was foraging within a group of at
least 15 fin whales, which were spread out over an area
approximately 4 km2 in size. The aircraft circled the
whale and prior to its dive obtained identification photographs (Fig. 3) that show the tall, columnar blow, broad
U-shaped rostrum, large splashguard, blue-gray mottled
coloration, and ratio of pectoral fin size relative to body
length (Jefferson et al. 2018). The aircraft remained in
the vicinity for 10 min photographing individual fin
whales before returning to the trackline to resume systematic survey effort. The blue whale was not re-sighted
a second time. Based on a comparison of photos, the
whale from the 2018 vessel survey was confirmed as a
different individual than the whale photographed during
the 2019 aerial survey.
The images obtained of the blue whales were compared with those of known individuals in the western
North Atlantic Blue Whale catalog maintained by
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Mingan Island Cetacean Study (MICS, Longue-Pointede-Mingan, Québec, Canada). No matches were found
for the individual sighted during the 11 April 2018 vessel
survey (Richard Sears, MICS, personal communication).
The blue whale sighted during the 10 February 2019 aerial survey was matched to a known individual previously
observed in the Gulf of St. Lawrence (Richard Sears,
MICS, personal communication).
The two sightings off the coast of Virginia are the first
to corroborate that the signals recorded on the stationary HARP unit may not necessarily be coming from distant animals. Although no blue whale vocalizations were
recorded on the HARP at the Norfolk Canyon site during the time of the April 2018 vessel sighting, the acoustic recording data has yet to be analyzed for the period
associated with the February 2019 aerial survey sighting.
It should be noted that a lack of recorded blue whale vocalizations on the HARP does not mean whales are not
present within the geographic area surrounding the unit;
rather, they may be present but in areas with poor signal
propagation to the sensor (e.g. on the shelf) or simply
not vocalizing. Previous studies have demonstrated that
blue whales do not call frequently when foraging
(Calambokidis et al. 2007; Oleson et al. 2007). Both of
the individuals described here were observed near confirmed feeding aggregations and, for those that may be
present in this region, this could explain the paucity of
acoustic detections made on the nearby HARP.
The sightings of blue whales in waters off Virginia,
though brief, offer interesting insights into their otherwise poorly known winter and spring movements. Foraging in mid-latitude waters by blue whales during their
migratory cycle has been reported in studies of satellitetagged whales in the Northeast Pacific (Bailey et al.
2009), and it is plausible that the energetic costs associated with foraging are offset when opportunistically
feeding in areas of temporally high-density prey. Two
days prior to the vessel observation, an aerial survey
conducted by HDR on 9 April 2018, had found multiple
species of baleen whales in the same general, shallowwater area, including numerous humpback whales, fin
whales, common minke whales (Balaenoptera acutorostrata), and at least five additional North Atlantic right
whales (photographs confirmed that four of these were
different individuals from those seen on 11 April). Photos obtained from the plane that day documented a
group of five bubble-net feeding humpbacks and two different right whales feeding sub-surface.
On 11 April, many of the same species were still
present in the general vicinity, and one of the right
whales defecated at the surface, suggesting recent feeding, near the location of the blue whale. It is likely that
the whales, including the blue whale, were drawn to the
area by an abundant food resource.
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Fig. 1 Sighting locations of blue whales from aerial (blue dot) and vessel (green dot) surveys. The location of the High-frequency Acoustic
Recording Package (HARP) is indicated by the orange triangle
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Fig. 2 Surfacing sequence of a blue whale observed during vessel survey on 11 April 2018, showing the tall, columnar blow and broad head (a),
as well as the distinctly mottled, blue-gray coloration, and small dorsal fin relative to body size set far back on a long body (b, c, & d)

Though the offshore waters of Virginia are outside
the known foraging areas of some of the species in this
observation, evidence in other areas of the world has
shown that numerous species of baleen whales will
take advantage of locally abundant food resources
along their migratory routes (Visser et al. 2011; Silva
et al. 2013). The waters off southeastern Virginia can
be highly dynamic, with eddies from the Gulf Stream
farther offshore affecting local currents along the continental shelf (Lee et al. 1991). Continental shelf break
waters and deep water canyons, such as Norfolk Canyon, can also be highly dynamic and are widely known
as areas of enhanced productivity (Atkinson et al.
1984). Furthermore, the region is influenced by a tidal
outflow plume from the Chesapeake Bay, which itself
is fed by numerous large rivers (Filippino et al. 2009).
Perhaps these environmental conditions periodically
combine to create localized areas of enhanced productivity, as documented by Malone and Ducklow

(1990), which in turn, may provide temporary feeding
grounds for large whales.
Our observations, combined with recent acoustic recordings and Argos positions from tagged animals (Lesage
et al. 2017), suggest that a small number of blue whales
may use Mid-Atlantic waters within the U.S. EEZ, including those off Virginia, at least during the winter and early
spring. In addition to climate change, an array of anthropogenic activities, including commercial and recreational fishing, regular transiting of large commercial and
military vessels into and out of nearby Chesapeake Bay,
recreational boating, and frequent naval training and testing activity may impact many species of whales, including
blue whales as has been described in this and other
oceanic regions (Aschettino et al. 2020; Forney et al. 2017;
Rockwood et al. 2017; Southall et al. 2019; Tulloch et al.
2019). Recent proposed coastal energy development
throughout the region, in the form of wind farms and seismic surveys that precede the drilling of natural gas and

Engelhaupt et al. Marine Biodiversity Records

(2020) 13:6

Page 6 of 7

Fig. 3 Aerial image taken of a blue whale on 10 February 2019 that shows the tall, columnar blow, broad U-shaped rostrum, large splashguard,
blue-gray mottled coloration, and ratio of pectoral fin size relative to body length

oil, may also affect the movement, foraging success, and
behavioral patterns of these animals (Di lorio and Clark
2009; Forney et al. 2017; Kavanagh et al. 2019). Continued
survey effort in the area, especially during winter and early
spring, may provide more sightings of blue whales and
offer further insights into life history information critical
to the management of this endangered species.
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