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Killer whales (Orcinus orca
cies in the Delphinidae family; however, sparse data 
exist regarding their life history in the Caribbean 
Sea (Forney & Wade, 2006; Bolaños-Jiménez et al., 
2014, 2023; Jefferson et al., 2015). Killer whale 
sightings reported in the lower latitudes of the west-
ern North Atlantic (NA) Ocean indicate they occur 
year-round and far from shore. This is supported 
mostly by anecdotal observations but bolstered by 
13 scientifically recorded observations collected 
during systematic research efforts (Bolaños-Jiménez 
et al., 2014, 2023). Indirect and anecdotal evidence 
suggest prey items are diverse and include ceta-
ceans; however, the scientific community currently 
lacks a definitive picture of where or how these killer 
whales are foraging (Caldwell & Caldwell, 1969; 
Ottley et al., 1988). The collective catalog of killer 
whales photographed throughout the Caribbean Sea 
from all known encounters includes a sparse 35 indi-
viduals. Within this catalog, there are limited views 
of the unique identifying marks that are useful for 
confirming resightings among and between years 
or between geographically defined catalogs in other 
areas of the NA (J. Bolaños-Jiménez, pers. comm., 
13 March 2024). The paucity of data leaves large 
knowledge gaps for all aspects of Caribbean killer 
whales’ life history and their role within the ecol-
ogy throughout the NA. Because killer whales are 
an apex predator across their collective global range 
(Forney & Wade, 2006), understanding and moni-
toring variations in abundance, occurrence, distri-
bution, prey species, and social behaviors are of 
significant interest to marine managers tasked with 
mitigating biological and economic impacts to the 
species and its ecosystem(s).

North Atlantic humpback whales (Megaptera 
novaeangliae; NAHWs) are a medium-sized ror-
qual in the Balaenopteridae family. The number of 

) are a cosmopolitan spe- individuals in the NA stock is estimated to be 35,000 
based on data from population surveys in the 1980s 
and 1990s, representing a successful post-whaling 
recovery (Robbins et al., 2024). Their range extends 
between feeding areas in the higher latitudes and 
winter breeding and calving areas in lower latitudes, 
including the Caribbean Sea (Stevick et al., 2006). 
Calves arriving on the feeding grounds after their 
first migration have been documented with scars 
from killer whale dentition, indicating failed pre-
dation attempts along the migration route (Mehta 
et al., 2007; Koilpillai et al., 2022). This short note 
provides evidence of at least one location where 
killer whale predation occurs on NAHW neonates. 

We documented killer whales targeting NAHW 
calves in their calving areas, specifically between 
the Turks and Caicos Islands and Puerto Rico in 
the eastern Caribbean (referred to in this short note 
as the “Taino Killer Whale” or KWT as a useful 
geographical reference mirroring the area of the 
West Indies once inhabited by indigenous popu-
lations of Taino people). We describe three sepa-
rate events of KWT predation on NAHW calves, 
including direct observation of a predation event 
in progress where CATS tags (Customized Animal 
Tracking Solutions, Moffat Beach, Queensland, 
Australia; www.cats.is) were successfully deployed 
on two individuals with key roles in this event. 

We conducted surveys of cetaceans from 2010 
to 2021 during the winter occupancy of NAHWs; 
NAHWs are typically present from early January 
through the first week in May. These surveys were 
conducted from aerial, land, and/or vessel-based 
platforms. Surveys were conducted off Puerto Rico 
in 2010 through 2017. Systematic surveys were 
conducted among the Turks and Caicos Islands in 
2016 and 2017, and off the Dominican Republic 
in 2021 (Figure 1). Permits were obtained from all 
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agencies responsible for overseeing marine mammal 
research in each country for all survey areas. All 
activities described herein were included on the 
permits, including deploying suction cup tags to the 
individual killer whales and humpback whales. It is 
noted that data collection stalled between 2018 and 
2020: research was hindered by two hurricanes, an 
earthquake, and a pandemic. Details of the events 
described herein are limited to identifying at least 
one area in the NA where NAHW calves are being 
preyed upon by killer whales.

Data were collected for this study as part of a larger 
research effort examining the behavioral ecology of 

killer whale ecotypes, humpback whales, and the 
interactions between the two species in the same area, 
including (1) high-resolution digital photography by 
skilled observers in small vessels, on land platforms, 
and from fixed wing aircraft; (2) videography from 
CATS tags affixed temporarily with suction cups to a 
NAHW calf and an adult KWT; and (3) videography 
from an array of video cameras (e.g., GoPros or sim-
ilar) attached to a 3-m pole and submerged during 
focal follows (for detailed method, see MacKay, 
2015). Data were analyzed post-encounter for direct 
and indirect evidence of a recent attempted predation 
of NAHWs by KWTs. Data included in this analysis 

Figure 1. A map of the study area of the Taino Killer Whale (Orcinus orca) ecotype in the Greater Antilles of the Caribbean 
Sea between 2010 and 2021. Boxed areas represent approximate locations of surveys across all study years: (1) the area 
around the Turks Islands of Salt Cay and Grand Turk, Turks and Caicos Islands; (2) the area of the Silver Bank and Navidad 
Bank, Dominican Republic; and (3) the area around Puerto Rico, including Mona Passage.
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were records of direct behavioral observations, digi-
tal images of the events, and video recorded during 
any observed interaction between NAHW mother–
calf pairs and KWTs. Behavioral data recorded via 
videography, high-resolution photography, and/or 
direct visual observations of NAHWs and KWTs 
were categorized using ethograms and entered onto 
data sheets. Post-encounter analysis of KWT images 
include photo-identification of individuals by exam-
ining the following physical characteristics: mor-
phology (body shape and size), pigmentation (shape, 
position, and size of saddle patches and eye patches), 
unique markings (scars, abrasions, and other injuries 
in various stages of healing), and dorsal fin (size and 
shape) (Evans & Yablokov, 1978; Dahlheim, 1997; 
Mehta et al., 2007; McInnes et al., 2024). Injuries to 
a NAHW calf noted via direct observation by skilled, 
experienced observers, or captured on still or video 
images, were analyzed for characteristics consistent 
with killer whale predation attempts previously doc-
umented in other areas (Naessig & Lanyon, 2004; 
Steiger et al., 2008; Elwen et al., 2014; McCordic 
et al., 2014; MacKay et al., 2016, 2019).

The three confirmed predation events of KWT 
hunting NAHW calves encountered during the 
study were documented in 2013, 2014, and 2021. 
In 2013, KWTs were photographed from a small 
aircraft during an encounter with a group of 
NAHWs between Puerto Rico and the Dominican 
Republic (Event #1). In 2014, a NAHW calf 
was photographed from a small boat above and 
below the surface with recent injuries (Event #2). 
Analysis was conducted to determine the probable 
cause of the injuries to the calf. In 2021, a success-
ful KWT predation event on a NAHW calf (i.e., 
calf was consumed), clearly evident by directly 
observing the killer whales attempting to acquire 
the calf from the mother, was videoed underwa-
ter with two CATS tags, videoed aerially with a 
helicopter-mounted gyroscopic camera, and photo-
graphed with a DSLR camera from a small vessel. 
Also, observations with an unaided eye off the 
Dominican Republic were recorded on datasheets 
augmented by real-time narration into a voice 
recorder (Event #3). Event #3 data collection began 
while the event was already in progress. Analysis 
included broad- and fine-scale coding of acoustics 
(vocalizations and percussive activity detected on 
the videos) and behaviors for KWTs and NAHWs, 
with observations of apparently coordinated efforts 
by two groups of KWTs in their attack until the 
event’s conclusion that ended with consumption 
of the NAHW calf (MacKay & Seger, unpub. data, 
2021). Specifics of the three events are detailed 
below:

• Event #1 (Figure 2) – KWTs were observed 
during an attack on NAHWs during an aerial, 

line-transect survey from a small fixed-wing 
aircraft over Mona Passage, the channel sepa-
rating western Puerto Rico and the island of 
Hispanola, on 1 May 2013. The pilot discon-
tinued the transects and began circling the 
group for approximately 15 min. There were 
no other groups of NAHWs or KWTs visible 
for the duration of the focal follow. At least ten 
KWTs were observed in direct contact with 
three NAHWs (a mother–calf pair and another 
adult) approximately 5 km northwest of Isla 
Desecheo, an island 22 km west of Aguadilla, 
Puerto Rico. The KWTs were observed main-
taining an outside perimeter of three to five 
NAHW adult body lengths around the NAHW 
mother–calf pair, maintaining direct contact 
with the NAHW mother–calf pair, targeting 
the calf with direct contact, and separating the 
other adult NAHWs from the mother–calf pair 
by at least ten NAHW adult body lengths for 
the duration of the focal follow. It is unknown 
if the adult NAHW with the mother–calf pair 
was an escort (presumed male) or a female 
without a calf. The KWTs were observed 
making numerous, aggressive moves toward 
the NAHW mother–calf pair, such as swim-
ming directly at the mother at high speed and 
appearing to make contact, and appearing to 
ram the pair from the side. These behaviors 
elicited tail throws at the KWTs from the 
NAHW mother. Less surface activity was 
observed near the other adult NAHW; how-
ever, indications of subsurface interactions 
(splashing, indistinct movement) were noted 
by the observers. Observations lasted less than 
15 min, and the outcome of Event #1 was not 
observed.

• Event #2 (Figure 3) – A NAHW mother-
calf-escort group was observed 8 km west 
of Rincón, Puerto Rico, on 26 March 2014. 
Subsurface visibility was estimated to be 
25 m. The mother and calf were sighted 
by blows 3 km from the vessel. The pair 
remained at the surface and did not appear 
to be traveling. We approached the group and 
observed an escort initially positioned five 
adult body lengths from the mother–calf pair. 
The mother-calf-escort group made close 
approaches (less than 15 m) to our stationary 
vessel numerous times. Video of scarring and 
fluke identification features were collected. 
The mother and escort had no visible injuries. 
The calf had (1) obvious, fresh injuries (2 to 
4 d healing) along the dorsal ridge extending 
the length of the peduncle to the fluke and 
(2) a fluke torn from the leading edge toward 
the trailing edge near the right distal (lateral) 
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Figure 2. A group of at least ten Taino Killer Whales (KWTs) interacting with three North Atlantic humpback whales 
(Megaptera novaeangliae; NAHWs). Images were captured from a fixed wing aircraft on 1 May 2013 between Puerto Rico 
and the Dominican Republic during an aggressive interaction: (a) NAHW calf on its mother’s back, (b) the calf sliding off its 
mother’s back, and (c) the calf beside the mother. Boxes indicate locations of KWTs above and below the surface. Ellipses 
indicate locations of the NAHW mother–calf pair. Large patches of white water indicate tail throws observed from the NAHW 
mother aimed at the KWT. Arrows indicate submerged left flipper of an adult NAHW.
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Figure 3. A NAHW calf with views of injuries indicated by white arrows documented on 26 March 2014, consistent with 
a recent killer whale attack between western Puerto Rico and the Dominican Republic: (a) injuries on the latero-caudal 
dorsal ridge and leading edge of right fluke, underwater and perpendicular view; (b) fresh injury to dorsal ridge from above 
the water’s surface; (c) same as (a) but from underwater and inclusive of the torn fluke from leading edge to trailing edge 
near the right distal (lateral) tip; and (d) rake marks indicated by dashed ovals and fresh injury to dorsal fin (white arrow). 
(Photographs taken by Mithriel M. MacKay under National Marine Fisheries Permit #15682)
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tip. Rake marks consistent with killer whale  
dentition were visible on the calf’s ante-
rior dorsal fin posterior to the blowhole. 
Additional bite marks were noted closer to 
the fluke notch, on either side of the midline. 
The calf’s dorsal fin injury was irregular and 
flanked by longitudinal scrapes that were con-
sistent with killer whale biting and scraping. 
Analyses of these injuries using photographs 
and videos suggested an attempted KWT pre-
dation on this calf and were consistent with 
scarring attributed by other researchers to 
killer whale attacks on cetaceans (Naessig 
& Lanyon, 2004; Mehta et al., 2007; Steiger 
et al., 2008; McCordic et al., 2014; Koilpillai 
et al., 2022). The authors concede that false 
killer whales (Pseudorca crassidens) have 
similar dentition to KWTs; however, reported 
sightings of false killer whales are rare in the 
survey area even among the anecdotal reports 
of cetacean sightings and research efforts 
(Swartz et al., 2002; Merten & Rodríguez-
Ferrer, 2014; Rodriguez-Ferrer et al., 2018). 
False killer whales typically target a variety 
of fish and cephalopods as prey items, and 
there are no data available documenting a 
large whale as a prey species in any popula-
tion (Stacey et al., 1994; Odell & McClune, 
1999; Baird, 2017). We concluded that 
Event #2 was an attempted predation event 
by killer whales given the geographical con-
text of historical killer whale and false killer 
whale data, and additional sightings of KWTs 
in the area reported by fishermen (MacKay, 
unpub. data, 2014-2021). 

• Event #3 (Figure 4) – The R/V OceanXplorer, 
a ship equipped for offshore scientific 
research, set out in March 2021 to loca-
tions off the Dominican Republic where 
KWTs were expected to be hunting NAHWs. 
Targeted areas for this cruise were based on 
previous analysis of more than a decade of 
temporal and spatial data of NAHW mother–
calf occurrence and behaviors, anecdotal 
data of KWT occurrence, spatial analysis of 
anthropogenic activities, bathymetric data, 
and research data (MacKay, 2015; MacKay 
et al., 2016, 2019; MacKay, unpub. data, 
2010-2020). A small vessel (less than 7 m) 
and a helicopter were launched for concur-
rent surveys from the ship on 5 March 2021, 
off the northern coast of the Dominican 
Republic near Silver and Navidad Banks. The 
aerial team alerted the small vessel team of a 
mixed species group that included KWTs and 
a NAHW mother–calf pair. The small vessel 
changed course to the location provided by 

aerial observers where a predation event, 
already in progress, was identified. Tagging 
efforts, photographic data collection, and 
behavioral data collection were initiated from 
the small vessel. The helicopter collected 
limited aerial video data before departing 
the area to return to the ship. The entire focal 
follow lasted 3 h, 15 min. It included the fol-
lowing details (all timestamps in local time 
of GMT-4/Atlantic Standard Time): 

• 09:57 – Small vessel arrived at preda-
tion event.

• 10:06 – CATS tag attached to back of 
adult female KWT using 3-m pole with 
methods replicated from Stimpert et al. 
(2012) and Seger (2016).

• 10:23 – CATS tag attached to back of 
NAHW calf (Figure 4).

• 11:08 – Calf tag stopped recording data 
as tag had been knocked off during 
predation event at the time of the kill, 
floated to the surface, and was recov-
ered by small vessel team. 

• 13:13 – KWT tag stopped recording 
video data; acoustic data collection con-
tinued for several hours as tag stayed on 
animal overnight and was recovered the 
next day. 

• 13:15 – Focal follow concluded at end 
of predation event after the calf was 
consumed.

Analysis of all unaided-eye observations, 
as well as video and photographic data, elu-
cidated several notable events in the focal 
follow. A group of seven or eight KWTs 
attempted to acquire the NAHW calf from 
the mother’s back. A second KWT group (9 
to 10 individuals) were observed joining the 
hunt approximately 35 min after the start of 
our focal follow, expanding the number of 
KWTs to 16 to 18 individuals. The combined 
KWT group included four adult males, two 
mother–calf pairs, and approximately ten 
adult females. They performed complex, coor-
dinated, responsive movements that strongly 
suggested they hunted together previously 
(MacKay & Seger, unpub. data, 2021). The 
group of killer whales attempted to separate 
the NAHW calf from the mother by pushing 
the calf from one side over the other side of 
the mother’s back. Eventually, the calf was 
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Figure 4. An adult female KWT (top) and a NAHW calf (bottom right) tagged during a predation event in the Greater 
Antilles. CATS tags (https://cats.is/cats-cam) recorded video, acoustic, and global positioning tracking data. The two CATS 
units stayed attached to both individuals throughout the event. The calf’s tag was dislodged at the time of the kill. The KWT 
tag remained on until after this event, including while the NAHW calf was consumed by the KWT group. The KWT tag was 
located and retrieved the next day. (Research activities were conducted under the Dominican Republic Government permit 
issued in February 2021.)

separated long enough, pulled down, and did 
not resurface. The video analysis from the 
CATS tags clearly shows the calf being con-
sumed by killer whales at depth and away 
from the mother.

Detailed descriptions of identifying physi-
cal characteristics of the KWTs and mother–
calf NAHWs were possible. Photographs and 
video often included physical characteristics 
of all body surfaces of each individual KWT 
in this predation event. Individuals were iden-
tified and entered into a catalog. Two groups 
of KWTs were identified using differences in 
saddle patch and eye patch shape and color 
(Evans & Yablokov, 1978; Dahlheim, 1997; 
Mehta et al., 2007; McInnes et al., 2024). 
These characteristics confirm visual (unaided 
eye) observations from the small vessel of 
noted distinctions between the first group 
observed by the aerial and small vessel teams 
and the second group observed by the small 
vessel team when it joined the hunt.

The tag was dislodged from the NAHW 
calf’s back while it was being drowned, and it 

surfaced as the calf was being consumed. The 
tag’s camera continued to record from the sur-
face while pointed downward and positioned 
over the KWTs as they consumed the NAHW 
calf. This allowed confirmation of a success-
ful hunt and thorough documentation sub-
surface of how these KWTs acquire and con-
sume NAHW calves, at least for this example 
(MacKay & Seger, unpub. data, 2021).

The observations described herein provide con-
firmation that KWTs hunt and consume NAHW 
calves in the Greater Antilles of the Caribbean 
Sea. Anecdotal evidence has been available that 
NAHW calves are killer whale prey items; how-
ever, the location along the NAHW migration 
route where neonates are targeted and consumed 
previously eluded researchers. A comprehen-
sive review of the data collected from available 
resources, including from citizen scientists, had 
not included an observed predation of NAHWs by 
KWTs (Bolaños-Jiménez et al., 2023). Our group 
conducted hundreds of research effort hours 
before this direct observation of a single event that 
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included KWTs hunting and consuming a NAHW 
calf (Event #3), which supports the suggestion 
that this region is a hunting area for killer whales. 

There are several important discussion points 
from these three events that extend beyond iden-
tifying the Greater Antilles as a location for KWT 
predation of NAHWs. Population dynamics of 
Caribbean killer whales remain unknown, and 
observations are sparse. The literature puts forth 
the hypothesis that there are few observations of 
killer whales because they occur in small numbers 
over a large expanse and are highly mobile within 
their range (Mitchell & Reeves, 1988; Clapham, 
2001; Forney et al., 2006; Bolaños-Jiménez et al., 
2009, 2014; Durban & Pitman, 2012). We agree 
with previous research that killer whale numbers 
on winter NAHW calving areas probably do not 
rival group sizes in the higher latitudes; however, 
we posit that more than “a few” killer whales are 
needed to explain the number of NAHW calves 
observed with physical indications of attempted 
predation by killer whales in the estimated popu-
lation of 35,000 in the NAHW stocks (McCordic 
et al., 2013; Robbins et al., 2024). Calf survival 
rate estimates exclude neonatal survival rates and 
include a calculated birth rate interval that cannot 
account for the number of neonates that do not 
survive the first migration to be counted. It fol-
lows that neonatal NAHW consumption by killer 
whales in the Caribbean is not possible to enumer-
ate without dedicated, expansive surveys in areas 
far offshore as indicated by previous observations 
(Bolaños-Jiménez et al., 2009, 2014; MacKay, 
unpub. data, 2014-2020), leaving open the pos-
sibility that low estimates are a direct result of 
the challenges of observing killer whales rather 
than because they are rare occurrences in the 
Caribbean. 

It is interesting to note that the areas in the 
eastern Caribbean with tourism aimed at encoun-
ters with NAHWs do not report sightings of 
killer whales in the largest aggregations of their 
winter areas. Spatial and temporal “fringes” 
(low density areas at the outer limits of winter 
aggregations) of the NAHW breeding grounds 
may offer mothers with calves threat reductions 
from the energetic behaviors of breeding groups 
while providing an opportunity for predation by 
KWTs. The long-distance migration of NAHWs 
must offer an advantage toward the success of 
the species, yet the risk to energy-depleted nurs-
ing mothers and dependent neonates is difficult 
to weigh in the context of the current body of 
knowledge of their life history. Speculation 
includes the possibility that pregnant females 
migrate to lower latitudes to give birth as a 
strategy for predator avoidance by killer whales 
resident on their feeding grounds (see published 

discussion between Corcoran & Connor [1999] 
and Clapham [2001]). We weigh into this discus-
sion by agreeing that predator avoidance does not 
explain seasonal migration of NAHWs because 
killer whales are now confirmed to hunt NAHW 
neonates in at least the Greater Antilles and are 
likely a recurring pressure. We deviate from the 
assertion that killer whales would be observed 
hunting NAHW calves where the aggregation 
is dense, such as the Silver Bank, because that 
strategy does not appear to align with KWTs 
hunting NAHW calves in our study. KWTs seem 
to prefer to acquire calves in the deep, offshore 
waters while mother–calf pairs are separated 
from other NAHW groups, and toward the end 
of the season as NAHWs migrate with neonates. 
We concede this remains speculation until more 
predation events are observed and that our data 
(published and unpublished) are enough to argue 
that if killer whale predation is also occurring 
on the breeding grounds or along the migra-
tion routes, then predator avoidance is not a key 
evolutionary strategy for the migration func-
tion. A better understanding of predators, such 
as killer whales and their ecotypes that target 
NAHW calves, will contribute to understanding 
the advantages or pressures that drive NAHW 
annual migrations and will better predict effects 
of natural and anthropogenic impacts.

Describing KWT ecotype(s) is currently lim-
ited to morphology, diet, vocal repertoire, body 
shape, pigment patterns, and behaviors (Foote & 
Nystuen, 2008; de Bruyn et al., 2013; Mäkeläinen 
et al., 2014; Moura et al., 2014, 2015; MacKay 
& Seger, unpub. data, 2021). Our observations 
of KWTs are similar to those in body shape 
and size of the NA Type 1 and Type 2 ecotypes 
described in higher latitudes (Bolaños-Jiménez 
et al., 2014; Mäkeläinen et al., 2014; Kiszka et al., 
2021). We observed and photographed differ-
ences in the pigment patterns of saddle patches 
and eye patches that facilitated confirmation of 
the two groups that came together to success-
fully hunt and consume the NAHW calf reported 
in Event #3. NAHW neonates may represent 
an important seasonal prey item as part of a 
varied diet for KWTs, they may indicate more 
than one killer whale ecotype occupies offshore 
Caribbean waters, or they may indicate seasonal 
migration to the Caribbean by killer whales with 
a broad range yet to be determined. We anticipate 
that further analysis of our data will be useful in 
determining whether KWTs are reproductively 
separate from other populations in the Gulf of 
Mexico, Caribbean Sea, northern latitudes, and 
eastern NA winter areas by comparing physical 
characteristics and attempting to match individu-
als to local catalogs. 
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The acoustic repertoire and observed behaviors 
have not been characterized previously for the 
KWTs in the Caribbean Sea. The video, acoustic, 
and kinematic data from the CATS tags are cur-
rently under analysis and will result in the first 
opportunity to add these details to the description 
of this ecotype. While advancements in technol-
ogy are expected to eventually answer many ques-
tions regarding the taxonomy, diet, and mobility 
of killer whale ecotypes globally, research efforts 
to survey areas offshore in the Caribbean remain 
cost prohibitive and logistically difficult. This 
confirmation of KWT predation of NAHW calves 
in the Greater Antilles adds an important piece of 
life history for both species. The impact and effec-
tive mitigation of natural and anthropogenic pres-
sures from regional and global changes in their 
range require a great deal of resources in support 
of future research efforts aimed at this topic. 
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