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The following paper describes an interaction between 
two cetacean species: the sperm whale (Physeter 
macrocephalus) and the short-finned pilot whale 
(Globicephala macrorhynchus). The event occurred 
on 6 June 2021 during a research survey. The crew 
of Pelagic Life, AC, and the Marine Mammal 
Laboratory at Universidad Veracruzana was survey-
ing the Continental Slope off the Veracruz coast in 
the southwestern Gulf of Mexico (GoM) when a 
mother–calf sperm whale pair was observed. The 
animals were resting at the surface when a group of 
at least eight short-finned pilot whales approached 
and started an unusual behavior against the sperm 
whales. Herein, we describe what seemed to be an 
agonistic interaction between these animals.

The GoM is considered a semi-enclosed basin 
with communication to the Caribbean Sea through 
the Yucatán Channel (Monreal-Gómez et al., 
2004). The southern portion, particularly the littoral 
of Veracruz state, presents a gentle slope towards 
the east (Vázquez de la Cerda, 2004; Pérez-Brunius 
et al., 2013). Its high productivity is due to oceano-
graphic characteristics that host high biodiversity 
(Elliot, 1982; Etter, 1983; Fernández et al., 1993; 
Toledo-Ocampo, 2005; Zavala-Hidalgo et al., 
2006; Linacre et al., 2015). While sperm whales 
have been documented in this region (Ortega-Ortiz 
et al., 1998; Ortega-Ortiz, 2002; Würsig, 2017; 
García-Aguilar, 2021), studies on this species have 
occurred primarily in the northern GoM (Fritts 
et al., 1983; Mullin et al., 1994; Davis et al., 2000); 
here, the highest abundance of sperm whales has 
been observed primarily over the continental shelf 
along Texas (Würsig et al., 2000). Short-finned 
pilot whales have also been documented in the 
GoM (Davis & Fargion, 1996; Davis et al., 2002). 
In the southern GoM, they typically occur in groups 

of at least nine individuals (Caldwell, 1955; Padilla 
et al., 1985; Ramírez-León et al., 2018; García-
Aguilar, 2021; García-Aguilar et al., 2021). Still, 
in the southern GoM, information about sperm 
whales and short-finned pilot whales is incipient.

Interspecific interactions with sperm whales 
have been documented elsewhere (Weller et al., 
1996; Kasamatsu et al., 2000; Jaquet & Gendron, 
2002; Curé et al., 2013); for instance, male sperm 
whales present anti-predator strategies by inter-
fering with killer whales’ (Orcinus orca) acoustic 
signals, remaining silent in their presence (Arnborn 
et al., 1987; Curé et al., 2013). Observations in the 
north-central GoM have documented sperm whales 
exhibiting a defense reaction in the presence of pilot 
whales, which has been described as agonistic; this 
was supported by variable movements against the 
mother–calf pair causing them stress, resulting in the 
typical “marguerite-rosette formation” (Nishiwaki, 
1962; Weller et al., 1996; Pitman et al., 2001). 
This defensive behavior has also been documented 
in the presence of false killer whales (Pseudorca 
crassidens) in the Galápagos Islands (Palacios & 
Mate, 1996), and in the presence of killer whales, 
during which time sperm whales appeared agitated 
and abruptly changed their direction (Whitt et al., 
2015). Nevertheless, to the best of our knowledge, 
this is the first documented interaction between 
these sperm and pilot whales in the southwestern 
GoM. It is noteworthy that sperm whales are listed 
as vulnerable (Taylor et al., 2019; International 
Union for Conservation of Nature [IUCN], 2022), 
though information in this GoM region is scarce 
(Galindo et al., 2009). This area is highly suscep-
tible to anthropic disturbances from major vessel 
transit (at least 27 commercial cargo lines) related 
to the export/import of products (38 cargo types), 
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most with weekly arrivals—a total of 2,012 major 
vessels in 2021 (Administración Portuaria Integral 
de Veracruz S. A. de C. V. [APIVER], 2022).

The observations presented in this paper 
occurred during routine surveys of deep-water ceta-
ceans off the coast of Veracruz at the end of the dry 
season (which lasts from March to June). Weekly 
boat-based surveys were conducted under good 
sea conditions (wind speed < 15 km/h) in a 10-m 
IMEMSA m/v Bonanza, powered by two outboard 
(140 hp) motors. Three observers positioned at the 
front, left, and right sides of the boat searched for 
cetaceans with the unaided eye. An unmanned aerial 
vehicle (UAV; drone) DJI Phantom 4 was often used 
to record sightings (video and photos) to document 
group structure and behavior. The research boat 
maintained a safe distance (~50 to 100 m) to avoid 
disturbing any animals. Drone photographs were 
taken in situ, and footage was reviewed to assess the 
behavior of cetacean species from which still frames 
were selected to exemplify specific behaviors.

On 6 June 2021, at 1600 h, ~55 km off Veracruz 
and in waters ~900 m deep (19° 24.666 N, 95° 
42.125 W), the crew observed a mother–calf 
sperm whale pair resting on the surface. The drone 
approached within 100 to 200 m from our boat and 
~50 to 100 m of altitude to document the pair (see 
Supplementary Material Video, which is available in 
the “Supplemental Material” section of the Aquatic 
Mammals website: https://www.aquaticmammals-
journal.org/index.php?option=com_content&view=
article&id=10&Itemid=147). Within a few minutes, 

a group of ~15 to 20 short-finned pilot whales were 
sighted, and eight approached the sperm whales 
(1610 h at the same location). The pilot whales 
remained close to the mother–calf pair and were vis-
ible from the boat. The group dispersed into at least 
three subgroups around a 1.6 km radius and sur-
rounded the mother–calf pair, appearing calm as evi-
denced by spy-hopping and slow movements in front 
of the sperm whale’s head; the calf remained close to 
the right-side lateral peduncle (at 1615 h; Figure 1; 
Supplementary Material Video Sequence 1). The 
pilot whales seemed to escort the sperm whales 
(while the calf remained close to the mother), with 
no evidence of sudden behaviors between the two 
species (Figure 1).

The aggregation shape started to change as the 
pilot whales got closer (~2 m) to the sperm whales. 
At 1620 h, one pilot whale crossed below the sperm 
whales (~5 m under, using the estimated body length 
of pilot whales as reference), while three other indi-
viduals passed in front of the mother, one more to 
the mother’s right and another two approaching 
from the same side. The calf stayed on the surface, 
swimming at the left side near the mother’s head, 
and the pilot whales remained near each other at the 
adult sperm whale’s flank (Supplementary Material 
Video Sequence 2). The mother’s behavior changed 
to what might have been distress, suggested by 
her open mouth (which also was observed briefly 
at the start of the encounter) and spinning move-
ments and posturing, with the calf near her mouth as 
the pilot whales periodically moved away from the 

Figure 1. Drone photograph of a group of short-finned pilot whales (Globicephala macrorhynchus; ~4 individuals) 
surrounding a mother–calf pair of sperm whales (Physeter macrocephalus) in the southwestern Gulf of Mexico (Drone 
footage credit: Manuel Fernández)

https://www.aquaticmammalsjournal.org/index.php?option=com_content&view=article&id=10&Itemid=147
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mother and then regained proximity to one another 
(Supplementary Material Video Sequence 3). The 
sperm whales submerged while the pilot whales 
passed above them, remaining close to each other 
as they continued to be escorted by the pilot whales. 
During this event, we witnessed alternating periods 
of surfacing and diving (~5 m below the surface), 
with very slow continuous forward movements by 
both species. The adult sperm whale lifted the head 
and adopted an inverted underwater posture directly 
below the calf (6:50 to 7:58 min; Supplementary 
Material Video Sequence 3). One pilot whale was 
observed swimming fast below the mother, who 
splashed with her fluke and apparently tried to bite 
the pilot whale (10:24 min; Supplementary Material 
Video Sequence 3). Simultaneously, the other pilot 
whales were seen within a few hundred meters of 
our vessel approaching slowly (within 3 m) as the 
interaction between the short-finned pilot whales 
and sperm whales kept its course.

After being pursued by pilot whales, the sperm 
whales increased their speed (~30 km/h), with the 
pilot whales following at ~4 m, sometimes spread-
ing out and changing positions. The sperm whales’ 
course did not change direction but continued 
westward where another sperm whale was spot-
ted breaching. Periodically, the mother decreased 
speed and stopped on her right side, exposing her 
lower jaw, which was followed by a forceful dis-
placement of water (see Supplementary Material 
Video Sequence 3). Corresponding with pilot 
whales’ high energetic behavior (moving around 
the mother–calf pair), the adult sperm whale was 
witnessed arching and moving her peduncle side-
to-side to displace water in response to two pilot 
whales approaching the calf.

During this last observation (1624 h), eight pilot 
whales escorted the sperm whales (10:50 min; 
Supplementary Material Video Sequence 4), 
six along the right flank and two on her left 
side (11:28 min; Supplementary Material Video 
Sequence 4). Suddenly, the interaction became 
more intense when six additional pilot whales 
joined the group. All 14 pilot whales used their 
tails in a violent fashion towards the mother, seem-
ingly to separate her from the calf (14:55 min; 
Supplementary Material Video Sequence 4).

By the end of the encounter (1628 h), the adult 
sperm whale stopped being inverted and pos-
tured herself vertically while opening her mouth 
and facing the pilot whales (16:03 to 17:22 min; 
Supplementary Material Video Sequence 4). This 
position seemed to be advantageous in reducing 
harassment as the pilot whales dispersed (to 5 m 
away); however, shortly afterward, they resumed 
the same escorting position. Finally, the sperm 
whales increased their speed, and only two pilot 
whales kept up with their pace. Our observations 

ended at 1633 h. Since the westward course of the 
whales did not change, we assumed the mother–calf 
pair joined the other sperm whale that had been 
breaching to the west.

The observed interaction between sperm whales 
and pilot whales off the Veracruz coast may have 
served as an attempt to harass the sperm whale pair 
in order to isolate the calf, which would then be 
easier to hunt. Pilot whales have been documented 
to occasionally feed on small cetaceans (Perryman 
& Foster, 1980) and behave aggressively towards 
sperm whales in the north GoM (Weller et al., 
1996). Our observations are similar to those in the 
Strait of Gibraltar where a group of pilot whales 
presented agonistic behavior against sperm whales 
as represented by abrupt head movements in and 
out of the water and the use of the marguerite-
rosette formation (Foundation for Information 
and Research on Marine Mammals [FIRMM], 
2021). This documented behavior was hard to 
explain, though it is possible that the pilot whales 
displayed threatening behavior against the sperm 
whales as the former are known to behave aggres-
sively towards other cetaceans (Brown et al., 1966; 
Perryman & Foster, 1980; Shane et al., 1993; Perrin 
et al., 2002).

As far as we are aware, observations of pilot 
whales harassing or hunting sperm whales have 
not been documented in the area. Even when pilot 
whales are known for hunting other cetaceans 
(Ciano & Jøorgensen, 2006), our observations are 
not considered valid proof of hunting behavior on 
sperm whales. Since no injuries were observed, pilot 
whales might have been practicing hunting tactics, 
which could be supported by their agonist behavior 
towards this mother–calf pair (e.g., Norris, 1977; 
Shane, 1995a, 1995b; Palacios & Mate, 1996). Our 
observations highlight the need for research in this 
region to enhance our understanding of both spe-
cies for which limited data exist.

Acknowledgments

Field data were obtained through federal permit 
SGPA/DGVS/00622/22.

Literature Cited

Administración Portuaria Integral de Veracruz S. A. de 
C. V. (APIVER). (2022). Programación de buques [Ship 
scheduling]. Sistema de Identificación Automática de 
Buques [Automatic Vessel Identification System]. 

Arnborn, T., Papastavrou, V., Weilgart, L. S., & Whitehead, 
H. (1987). Sperm whales react to an attack by killer 
whales. Journal of Mammalogy, 68, 450-453. https://
doi.org/10.2307/1381497

Biggs, D., Leben, R., & Ortega-Ortiz, J. (2000). Ship and 
satellite studies of mesoscale circulation and sperm 



624 Fernández et al.

whale habitats in the northeast Gulf of Mexico during 
GulfCet II. Gulf of Mexico Science, 18, 15-22. https://
doi.org/10.18785/goms.1801.02

Brown, D. H., Caldwell, D. K., & Caldwell, M. C. (1966). 
Observations on the behavior of wild and captive false 
killer whales, with notes on associated behavior of other 
genera of captive delphinids. Contributions in Science, 
95, 1-32. https://doi.org/10.5962/p.241085

Caldwell, D. K. (1955). Notes on the spotted dolphin 
Stenella plagiodon, and the first record of the common 
dolphin, Delphinus delphis, in the Gulf of Mexico. 
Journal of Mammalogy, 36(3), 467-470. https://doi.
org/10.2307/1375705

Ciano, J., & Jøorgensen, R. (2006). Observations on an 
interaction between a humpback whale (Megaptera 
novaeangliae) and pilot whales (Globicephala melas). 
Marine Mammal Science, 16(1), 245-248. https://doi.
org/10.1111/j.1748-7692.2000.tb00916.x

Curé, C., Antunes, R., Alves, A. C., Visser, F., Kvadsheim, 
P. H., & Miller, P. J. O. (2013). Responses of male sperm 
whales (Physeter macrocephalus) to killer whale sounds: 
Implications for anti-predator strategies. Scientific Reports, 
3(1), 1579. https://doi.org/10.1038/srep01579

Davis, R. W., & Fargion, G. S. (1996). Distribution and 
abundance of cetaceans in the north-central and western 
Gulf of Mexico (Final report: Volume 3, Appendix B). 
https://www.osti.gov/biblio/371058

Davis, R. W., Evans, W. E., & Würsig, B. (2000). 
Cetaceans, sea turtles and seabirds in the northern Gulf 
of Mexico: Distribution, abundance and habitat asso-
ciations: Vol. 2. Technical report. https://digital.library.
unt.edu/ark:/67531/metadc955254

Davis, R. W., Ortega-Ortiz, J. G., Ribic, C. A., Evans, 
W. E., Biggs, D. C., Ressler, P. H., & Würsig, B. (2002). 
Cetacean habitat in the northern oceanic Gulf of Mexico. 
Deep-Sea Research Part I: Oceanographic Research 
Papers, 49(1), 121-142. https://doi.org/10.1016/S0967-
0637(01)00035-8

Elliot, B. A. (1982). Anticyclonic rings in the Gulf of Mexico. 
Journal of Physical Oceanography, 12(11), 1292-1309. 
https://doi.org/10.1175/1520-0485(1982)012<1292:ARI
TGO>2.0.CO;2

Etter, P. C. (1983). Heat and freshwater budgets of 
Gulf of Mexico. Journal of Physical Oceanography, 
13(11), 2058-2069. https://doi.org/10.1175/1520-0485 
(1983)013<2058:HAFBOT>2.0.CO;2

Fernández, E. A., Gallegos, A., & Zavala, J. (1993). 
Oceanografía física de México [Physical oceanography 
of Mexico]. Ciencia y Desarrollo, CONACYT, 18(108), 
24-35.

Foundation for Information and Research on Marine 
Mammals (FIRMM). (2021). About the relationship 
between sperm whales and pilot whales. https://www.
firmm.org/en/news/article/items/about-the-relationship-
between-sperm-whales-and-pilot-whales 

Fritts, T. H., Irvine, A. B., Jennings, R. D., Collum, L. A., 
Hoffman, W., & McGehee, M. A. (1983). Turtles, birds, 
and mammals in the northern Gulf of Mexico and nearby 

Atlantic waters: An overview based on aerial surveys of 
OCS areas, with emphasis on oil and gas effects (82/65). 
U.S. Fish and Wildlife Service. http://pubs.er.usgs.gov/
publication/5230262

Galindo, J., Serrano, A., Castán, L., González Gándara, C., 
& López-Ortega, M. (2009). Cetacean diversity, distri-
bution, and abundance in northern Veracruz, Mexico. 
Aquatic Mammals, 35(1), 12-18. https://doi.org/10.1578/
AM.35.1.2009.12

García-Aguilar, M. C. (Ed.). (2021). Zonas de alta agregación 
de cetáceos [Areas of high aggregation of cetaceans]. In 
S. Z. Herzka, R. A. Zaragoza Álvarez, E. M. Peters, & G. 
Hernández Cárdenas (Coord.), Atlas de línea base ambi-
ental del Golfo de México [Gulf of Mexico environmental 
baseline atlas] (Vol. VIII).Consorcio de Investigación del 
Golfo de México.

García-Aguilar, M. C., Pardo, M. A., Fajardo-Yamamoto, A., 
Ramírez-León, M. R., & Sosa-Nishizaki, O. (2021). First 
insights on the horizontal movements of short-finned 
pilot whales in the Gulf of Mexico. Marine Ecology, 
42(3), e12656. https://doi.org/10.1111/maec.12656

International Union for Conservation of Nature (IUCN). 
(2022). The IUCN red list of threatened species (Version 
2021-3). IUCN. www.iucnredlist.org

Jaquet, N., & Gendron, D. (2002). Distribution and rela-
tive abundance of sperm whales in relation to key envi-
ronmental features, squid landings and the distribution 
of other cetacean species in the Gulf of California, 
Mexico. Marine Biology, 141(3), 591-601. https://doi.
org/10.1007/s00227-002-0839-0

Kasamatsu, F., Matsuoka, K., & Hakamada, T. (2000). 
Interspecific relationships in density among the whale 
community in the Antarctic. Polar Biology, 23(7), 466-
473. https://doi.org/10.1007/s003009900107

Linacre, L., Lara-Lara, R., Camacho-Ibar, V., Herguera, 
J. C., Bazán-Guzmán, C., & Ferreira-Bartrina, V. 
(2015). Distribution pattern of picoplankton carbon bio-
mass linked to mesoscale dynamics in the southern Gulf 
of Mexico during winter conditions. Deep Sea Research 
Part I: Oceanographic Research Papers, 106, 55-67. 
https://doi.org/10.1016/j.dsr.2015.09.009

Monreal-Gómez, A., Salas de León, D., & Velazco-
Mendoza, H. (2004). La hidrodinámica del Golfo de 
México [The hydrodynamics of the Gulf of Mexico]. In 
M. Caso, I. Pisanty, & E. Ezcurra (Comp.), Diagnóstico 
ambiental del Golfo de México [Environmental diagno-
sis of the Gulf of Mexico] (Vol. 1, pp. 47-68). Secretaria 
de Medio Ambiente y Recursos Naturales, Instituto 
Nacional de Ecología, Instituto de Ecología A.C., Harte 
Research Institute for Gulf of Mexico Studies. 

Mullin, K. D., Hoggard, W., Roden, C., Lohoefener, R., 
Rogers, C., & Taggart, B. (1994). Cetaceans on the 
upper continental slope in the north-central Gulf of 
Mexico. Fishery Bulletin, 92, 773-786.

Nishiwaki, M. (1962). Aerial photographs show sperm whales’ 
interesting habits. Norsk Hvalfangst-Tidende, 51, 395-398.

Norris, K. S. (Ed.). (1977). Whales, dolphins, and por-
poises. University of California Press. 



625 Harassment by Short-Finned Pilot Whales Towards Sperm Whales

Norris, K. S., & Prescott, J. H. (Eds.). (1961). Observations 
on Pacific cetaceans of Californian and Mexican waters. 
University of California Publications in Zoology, 63, 
291-402. 

Ortega-Ortiz, J. G. (2002). Multiscale analysis of cetacean 
distribution in the Gulf of Mexico (Doctoral disserta-
tion). Texas A&M University, College Station. 170 pp. 

Ortega-Ortiz, J. G., Ulloa-Ramírez, P., & González, 
A. L. V. (1998, April). Análisis de las observaciones de 
cetáceos, realizadas a bordo de barcos palangreros en 
el sur del Golfo de México, durante 1995 [Analysis of 
cetacean observations on board longline vessels in the 
southern Gulf of Mexico during 1995]. XXIII Reunión 
Intencional para el Estudio de los Mamíferos Marinos, 
Xcaret, Quintana Roo, México.

Padilla, A. M., Aguayo, L. A., & Esquivel, C. (1985). 
Observaciones de cetáceos a bordo del B/O Justo 
Sierra durante la campaña oceanográfica ALVACAR-I, 
Septiembre 1984 [Observations of cetaceans on board 
the B/O Justo Sierra during the ALVACAR-I oceano-
graphic campaign, September 1984]. Universidad 
Nacional Autónoma de México. 7 pp.

Palacios, D. M., & Mate, B. R. (1996). Attack by false 
killer whales (Pseudorca crassidens) on sperm whales 
(Physeter macrocephalus) in the Galapagos Islands. 
Marine Mammal Science, 12(4), 582-587. https://doi.
org/10.1111/j.1748-7692.1996.tb00070.x

Pérez-Brunius, P., García-Carrillo, P., Dubranna, J., 
Sheinbaum, J., & Candela, J. (2013). Direct observations 
of the upper layer circulation in the southern Gulf of 
Mexico. Deep Sea Research Part II: Topical Studies in 
Oceanography, 85, 182-194. https://doi.org/10.1016/j.
dsr2.2012.07.020

Perrin, W. F., Würsig, B., & Thewissen, J. G. M. (Eds.). (2002). 
Encyclopedia of marine mammals. Academic Press.

Perryman, W. L., & Foster, T. C. (1980). Preliminary report 
on predation by small whales, mainly the false killer 
whale, Pseudorca crassidens, on dolphins (Stenella spp. 
and Delphinus delphis) in the eastern tropical Pacific 
(Report LJ-80-05). National Marine Fisheries Service, 
Southwest Fisheries Science Center. 

Pitman, R. L., Ballance, L. T., Mesnick, S. I., & Chivers, 
S. J. (2001). Killer whale predation on sperm whales: 
Observations and implications. Marine Mammal Science, 
17, 494-507. https://doi.org/10.1111/j.1748-7692.2001.
tb01000.x

Ramírez-León, M. R., Pardo, M. A., García-Aguilar, M. C., 
& Sosa-Nishizaki, O. (2018, May). Estimación de 
delfínidos en el suroeste del Golfo de México [Estimation 
of delphinids in the southwestern Gulf of Mexico] (pp. 
27-31). XXXVI Reunión Internacional para el Estudio 
de los Mamíferos Marinos de la Sociedad Mexicana de 
Mastozoología Marina, Villahermosa, Tabasco, México.

Shane, S. H. (1995a). Behavior patterns of pilot whales and 
Risso’s dolphins off Santa Catalina Island, California. 
Aquatic Mammals, 21(3), 195-197.

Shane, S. H. (1995b). Relationship of pilot whales and 
Risso’s dolphins at Santa Catalina Island, California, 

USA. Marine Ecology Progress Series, 123, 5-11. https://
doi.org/10.3354/meps123005

Shane, S., Tepley, L., & Costello, L. (1993). Life-threatening 
contact between a woman and a pilot whale captured on 
film. Marine Mammal Science, 9(3), 331-336. https://
doi.org/10.1111/j.1748-7692.1993.tb00463.x

Taylor, B. L., Baird, R., Barlow, J., Dawson, S. M., Ford, J., 
Mead, J. G., Notarbartolo di Sciara, G., Wade, P., & Pitman, 
R. L. (2019). Physeter macrocephalus (amended version of 
2008 assessment). In International Union for Conservation 
of Nature (Ed.), The IUCN red list of threatened spe-
cies 2019 (e.T41755A160983555). IUCN. https://doi.
org/10.2305/IUCN.UK.2008.RLTS.T41755A160983555

Toledo-Ocampo, A. (2005). Marco conceptual: Caracterización 
ambiental del Golfo de México [Conceptual framework: 
Environmental characterization of the Gulf of Mexico]. 
In A. V. Botello, J. R. von Osten, J. A. Benítez, & G. G. 
Bouchot (Eds.), Golfo de México contaminación e impacto 
ambiental: Diagnóstico y tendencias [Gulf of Mexico pol-
lution and environmental impact: Diagnosis and trends] 
(pp. 25-52). Universidad Autónoma de México, Instituto 
Nacional de Ecología, Coatzacoalcos, Veracruz. 

Vázquez de la Cerda, A. M. (2004). Análisis descriptivo 
de las masas de agua oceánicas que arriban al Golfo de 
México [Descriptive analysis of oceanic water masses 
entering the Gulf of Mexico]. In M. Caso, I. Pisanty, 
& E. Ezcurra (Eds.), Diagnóstico ambiental del Golfo 
de México [Environmental diagnosis of the Gulf of 
Mexico] (pp. 69-102). Instituto Nacional de Ecología 
(INE-SEMARNAT), México. 

Weller, D. W., Würsig, B., Whitehead, H., Norris, J. C., 
Lynn, S. K., Davis, R. W., & Brown, P. (1996). 
Observation of an interaction between sperm whales 
and short-finned pilot whales in the Gulf of Mexico. 
Marine Mammal Science, 12(4), 588-594. https://doi.
org/10.1111/j.1748-7692.1996.tb00071.x

Whitt, A., Baran, M., Bryson, M., & Rendell, L. (2015). 
First report of killer whales harassing sperm whales in 
the Gulf of Mexico. Aquatic Mammals, 41(3), 252-255. 
https://doi.org/10.1578/AM.41.3.2015.252

Würsig, B. (2017). Marine mammals of the Gulf of Mexico. 
In C. H. Ward (Ed.), Habitats and biota of the Gulf of 
Mexico: Before the Deepwater Horizon oil spill: Vol. 2. 
Fish resources, fisheries, sea turtles, avian resources, 
marine mammals, diseases and mortalities (pp. 1489-
1587). Springer New York. https://doi.org/10.1007/978-
1-4939-3456-0_5

Würsig, B., Jefferson, T. A., & Schmidly, D. J. (Eds.). 
(2000). The marine mammals of the Gulf of Mexico. 
Texas A&M University Press. 232 pp. 

Zavala-Hidalgo, J., Martínez López, B., Gallegos-García, 
A., Morey, S., & O’Brien, J. J. C. (2006). Seasonal 
upwelling on the western and southern shelves of the 
Gulf of Mexico. Ocean Dynamics, 56, 333-338. https://
doi.org/10.1007/s10236-006-0072-3


