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The humpback whale (Megaptera novaean-
gliae) has populations distributed throughout the 
world’s oceans (Clapham & Mead, 1999). The 
population inhabiting the eastern South Pacific 
breeds from northern Peru to southern Nicaragua 
between early May and late October (Scheidat 
et al., 2000; Acevedo et al., 2007; Guidino et al., 
2014; Ávila et al., 2020; De Weerdt et al., 2020). 
These humpback whales migrate to their feed-
ing grounds during the austral summer, from 
December to May, in the waters surrounding the 
Antarctic Peninsula, the Fueguino Archipelago in 
the Strait of Magellan, and the Gulf of Corcovado 
in southern Chile (Gibbons et al., 2003; Acevedo 
et al., 2006, 2007, 2013, 2017; Hucke-Gaete et al., 
2013).

In the eastern South Pacific, the peak abun-
dance of humpback whale calves at breeding 
grounds occurs between August and September 
(Chittleborough, 1958; Félix & Haase, 2001; 
Guidino et al., 2014; Ávila et al., 2020; Martinez-
Fernández, 2021; Pacheco et al., 2021). Breeding 
habitats are important for physical growth, cogni-
tive development, and the maintenance of whale 
populations. However, in this habitat and through-
out their migration route, calves are vulnerable 
to several threats that compromise their survival 
such as mortality from ship strikes and entangle-
ment in fishing gear (Van Waerebeek et al., 2007; 

García-Godos et  al., 2013; Ávila et  al., 2017, 
2022; Félix et  al., 2020; Costanza et  al., 2021). 
The first-year survival rate in this species is lower 
than that of adults, with the highest expected sur-
vival rate to be 6 mo or younger (Gabriele et al., 
2001; Mizroch et al., 2004; Zerbini et al., 2010).

Most cetacean species have a characteris-
tic dark skin coloration produced by melanin 
(Behrmann, 1998). However, white coloration or 
hypopigmentation can occur due to an abnormal-
ity in the tyrosinase gene responsible for melanin 
production (Behrmann, 1998). This phenotypic 
condition can manifest in different forms, such 
as albinism, leucism, or partial discoloration, 
and can be caused by approximately 100 pos-
sible mutations in the tyrosinase gene (Oetting 
et al., 2009). Hypopigmented cetaceans are a rare 
occurrence in nature, but this condition has been 
reported in at least 25 species, including hump-
back whales (Hain & Leatherwood, 1982; Fertl 
et  al., 1999, 2004). Patterns of body coloration 
of humpback whale populations in the eastern 
South  Pacific have not been studied in detail. 
However, according to Acevedo et al. (2017), an 
analysis of fluke coloration suggests that whales 
in the southern part of the breeding ground tend 
to have white ventral regions, while those in the 
northern area predominantly exhibit dark or black 
coloration.
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Previous reports have indicated the presence of 
hypopigmented humpback whale individuals in dif-
ferent ocean regions (Forestell et al., 2001; Castro 
et  al., 2007; Polanowski et  al., 2012; Lydersen 
et al., 2013; Koper et al., 2017; De Weerdt, 2023). 
Albinism was only confirmed by genetic analysis 
of an adult male whale (known as “Migaloo”) in 
eastern Australia (Forestell et al., 2001; Polanowski 
et al., 2012). Except for Migaloo, whose sightings 
have been recorded for almost 30 y (Pirotta et al., 
2023), resightings of white humpback whales are 
unusual. Herein, we document and analyze the 
first-year survival of a white humpback whale from 
the eastern South Pacific population, aiming to 
enhance the understanding of the migratory move-
ments of the species in the region.

We reconstructed the timeline of sightings of 
the white humpback whale using our observa-
tions (GPS positions and photographs) in breed-
ing areas during 2022 and 2023. Also, we include 
the information from a sighting in the Antarctic 
feeding grounds recorded on the Happywhale 
web platform in 2023. Distances between sighting 
points and the distance from the sighting locations 
to the nearest perpendicular point on the coast 
were estimated with the ‘Measure Line’ tool of 
QGIS, Version 3.16. For reporting purposes, we 
contacted all relevant colleagues and tour opera-
tors from Costa Rica to Chile to notify them of 
the presence of the white humpback whale. We 
monitored social media for any sightings; and, 
in cases where evidence was found, observers 
were requested to provide comprehensive details, 

including timing, exact location, and behavioral 
observations.

The white humpback whale was sighted a total 
of eight times in three locations over nearly 14 mo 
in three countries/regions (Table 1; Figure 1) as 
described in the following three sections.

Costa Rica
The initial sighting of the white humpback whale 
took place on 2 October 2022. Two whales were 
sighted from an aircraft off the coast of the Ostional 
Wildlife Refuge in northwestern Costa Rica (9° 56' 
24.9" N, 85° 40' 25.6" W) at 0850 h (Figure 1B). 
Photographs revealed that the white humpback 
whale was approximately half the size of the larger 
whale (white whale: ~5 m in length; adult whale: 
~10 m in length) and had an almost completely 
unfurled dorsal fin (Figure 2A). Based on the 
size proportion and their close interaction, it was 
assumed that the pair consisted of a mother and 
her hypopigmented calf. Over the following 2 wks, 
five additional boat sightings were confirmed 
along the central and southern coasts of Costa 
Rica (Figure 1B). Sightings of the mother–calf pair 
occurred in coastal waters at an average distance 
of 1.8 km from the shoreline. The last sighting 
was recorded on 16 October 2022 at 0943 h in Osa 
(9° 07' 56.750" N, 83° 46' 23.870" W). By 1039 h, 
the whales had moved into deeper waters, appar-
ently avoiding a group of 22 false killer whales 
(Pseudorca crassidens) reported 7.6  km away 
(9° 06' 10.950" N, 83° 44' 34.160" W) at 1140 h. 
The distance between the first and last sighting 

Table 1. Chronological sighting of the white humpback whale (Megaptera novaeangliae) between 2022 and 2023

Date Country Location Position Reporters

2 Oct. 2022 Costa Rica Playa Guiones 9° 56' 24.9" N,
85° 40' 25.6" W

Felipe Chávez, Instituto de Formación 
Aeronáutica

3 Oct. 2022 Costa Rica Cabo Blanco, 
Tambor

9° 42' 15.4" N,
84° 57' 30.2" W

Juan Diego Vallejos Espinoza, Ti Marouba

4 Oct. 2022 Costa Rica Golfo de Nicoya 9° 43' 33.3" N,
84° 56' 28.9" W

Eduardo Gonzales Barrientos

5 Oct. 2022 Costa Rica Bahía Ballena, 
Tambor

9° 43' 08.7" N
84° 57' 52.3" W

Brandon Muñoz, Pura Vida Tours

7 Oct. 2022 Costa Rica Golfo de Nicoya 9° 42' 49.7" N
84° 40' 29.9" W

Randall Garcia Canales, Hidden Wood

16 Oct. 2022 Costa Rica Bahía Ballena 9° 10' 04.3" N
83° 48' 46.9" W

Reimer Brenes, Bahía Aventuras &  
Junior Monge, Fragata Tours

16 Aug. 2023 Peru El Ñuro 4° 11' 03.5" S
81° 10' 49.5" W

Sarai Cortez-Casamayor, Caterina 
Gutierrez & Benny Guillen,  
Pacifico Adventures

22 Dec. 2023 Antarctic  
Peninsula

Marta Passage 66° 32' 24.0" S,
67° 43' 12.0" W

Alex Cowan, Aurora Expeditions’  
Greg Mortimer
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Figure 1. (A) Map showing the white humpback whale’s (Megaptera novaeangliae) sighting locations (black dots) in 
Costa Rica (1), Peru (2), and Antarctica (3); (B) six sighting positions were recorded in Costa Rica in October 2002; the 
red arrow represents the timing and direction of the sightings in the coastal waters of Costa Rica; (C) sighting position 
off El Ñuro, northern Peru, in August 2023; and (D) the last sighting position recorded in the Matha Strait, Antarctica, in 
December 2023.

of the mother–calf pair in Costa Rica was about 
240 km. The whale calf was named “Suru,” which 
means “white” in the aboriginal language of the 
native Costa Rican people.

Peru
The following year, on 16 August 2023 at 0905 h, a 
solo white humpback whale was observed during 
a whale-watching expedition off El Ñuro, Piura, 
northern Peru (4° 11' 03.5" S, 81° 10' 49.5" W; 
Figure 1C). The whale was found 2.7 km from 
the coast in proximity to a group of pantropical 
spotted dolphins (Stenella attenuata). During the 
sighting, the whale did not show evasive behavior 

and approached one of the three whale-watching 
vessels present to a proximity of 2 m. Color pig-
mentation was not evident in eyes or blowholes, 
and the only contrast to its white coloration was 
the darker round aspect produced by the epibiont 
barnacles on the dorsal region (Figure 2B). The 
whale had rake marks on its fluke (Figure 2C & 
D), but it appeared healthy and showed no signs 
of distress. A length estimate of 8 m was derived 
using the nearby boat as a reference for measure-
ment in a parallel position. Vessels followed the 
whale for 4 km and left the animal at 1015 h off 
Cabo Blanco (4° 12' 31.7" S, 81° 12' 24.5" W). 
Photographs taken during this sighting were 
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Figure 2. (A) First sighting of the white humpback whale, Suru, in Costa Rica (CR) in 2022, accompanied by an adult; 
(B) complete view of the white humpback whale body in Peru (PE) in 2023; (C) rake marks on the dorsal part of its left lobe 
and (D) on the ventral part of its right lobe near the upper edge of its caudal fin; (E) comparison of dorsal fins; (F) tubercles 
in 2022 and 2023; red arrows point to the tubercle positions that confirm the identification of the individual; and (G) last 
sighting on the Antarctic Peninsula (AP) in 2023; the whale was more extensively covered with epibionts at this sighting.
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compared with images from Costa Rica. The simi-
larity of the dorsal fin shape, tubercles around the 
rostrum, and epibiont distribution (Figure 2E & F) 
confirmed the record of the same white humpback 
whale sighted a year earlier in Costa Rican waters.

Antarctic Peninsula
On 22 December 2023 at 0615 h, 128 d after the 
sighting in northern Peru, a white humpback whale 
was sighted in the Matha Strait, Antarctic Peninsula 
(66° 32' 24.0" S, 67° 43' 12.0" W; Figure 1D). A 
video was taken by an anonymous passenger on 
a tourist cruise ship (Aurora Expeditions’ Greg 
Mortimer). The video was subsequently uploaded 
to the Happywhale website (https://happywhale.
com/individual/110112;enc=424916). Screenshots 
from the video of the body and dorsal fin were 
analyzed and compared with pictures taken in 
Costa Rica and Peru by six team members with 
expertise in humpback whale photo-identification. 
The white humpback whale was sighted on its 
own, with a more yellowish coloration (probably 
due to the microalgae biofilm covering the body) 
and more epibionts on the dorsal area (Figure 2G); 
however, the consistent shape of the dorsal fin in all 
images confirmed the whale’s identification as the 
same individual previously sighted in Costa Rica 
and Peru. It traveled an approximate straight-line 
distance of 7,025 km from the last sighting in Peru 
and was observed swimming; the short duration of 
the video precluded us from further descriptions of 
the whale’s behavior.

In this short note, the first-year survival and 
migratory movements of a white humpback 
whale in the eastern South Pacific Ocean were 
reported for the first time. Sightings of the whale 
occurred at breeding areas for two consecutive 
years and once in the Antarctica feeding grounds. 
Hypopigmented cetaceans are rare due to their low 
probability of survival associated with their atypi-
cal coloration (Hauser-Davis et  al., 2020). This 
white coloration facilitates predation, decreases 
foraging efficiency, increases ocular and skin sen-
sitivity, and reduces the success of sexual selec-
tion (Hain & Leatherwood, 1982; Fertl et  al., 
2004; Caro et al., 2011; Polanowski et al., 2012). 
However, despite this reduced fitness, hypopig-
mented humpback whales can reach adulthood 
(Lydersen et al., 2013; De Weerdt, 2023; Pirotta 
et  al., 2023). Photographic evidence, including 
teeth rake marks on the fluke, also indicates that 
the white humpback whale successfully escaped 
an attack or harassment event.

The white humpback whale was sighted for 
the first time in Costa Rica on 2 October 2022, 
as reported by Mora et al. (2022), accompanied 
by a larger, dark-colored whale presumed to be 
its mother. They also estimated that, based on 

size, the white humpback whale was a week-old 
newborn (Mora et al., 2022). However, pictures 
provided showed a whale one-half the size of the 
adult with an almost completely unfurled dorsal 
fin, which very likely corresponds to a more 
mature whale (Cartwright & Sullivan, 2009). 
Our last sighting of the white humpback whale 
in Costa Rica was on 16 October 2022, 14 d after 
the first sighting and near the end of the breeding 
season for this population (Guidino et al., 2014). 
Since mother and calf pairs are the last to leave 
the Southeast Pacific breeding region (Guidino 
et  al., 2014), the white humpback whale could 
have been an older calf ready to migrate to feed-
ing grounds farther south (Valdivia et al., 2017). 
The following year in Peru, the white humpback 
whale was already weaned, and its latest size esti-
mate was consistent with the 8 to 10 m length that 
humpback whales reach by the end of their first 
year of life (Clapham et al., 1999).

The observations by Mora et  al. (2022) also 
indicated that the white humpback calf exhibited 
a faint pinkness around its blowhole, suggesting 
that Suru could be albino. However, this color-
ation was not observed during the subsequent 
sighting in Peru a year later. To determine the 
cause of Suru’s hypopigmentation, it is important 
to collect sloughed skin and/or skin biopsy sam-
ples (Polanowski et al., 2012) for genetic analysis 
to determine its origin.

The waters of the western Antarctic Peninsula 
serve as feeding areas for humpback whales of 
the Southeast Pacific population. The sighting 
of the white humpback whale in this area con-
firms its successful migration to feeding grounds. 
According to Félix & Guzmán (2014), a Southeast 
Pacific humpback whale could take an average of 
66.4 d using an offshore route and 70.8 d using 
a coastal route to migrate from breeding to feed-
ing grounds. The migration of the white hump-
back whale took at most 128 d, longer than the 
estimated time. It is important to note that the 
estimations made by Félix & Guzmán are based 
on satellite-tagged single adults and adults in the 
company of a calf. In the case of this white hump-
back whale, this corresponds to the first migration 
of an independent subadult.

Although the connectivity between the feeding 
and breeding grounds of the eastern South Pacific 
humpback whales has been well established (e.g., 
Acevedo et  al., 2017), we provide evidence of 
(1) the connectivity of critical habitats with a sub-
adult white individual for the first time and (2) the 
survival of a hypopigmented, advanced-stage calf 
to a young juvenile in both critical habitats. The 
strong site fidelity to breeding and feeding areas 
of humpback whales allows us to predict that 
the white humpback whale could be seen in the 

https://happywhale.com/individual/110112;enc=424916
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following years. Due to its distinctive appearance, 
Suru is a potential candidate for long-term obser-
vation (Burns et  al., 2014; Pirotta et al., 2023). We 
encourage using citizen science and social media 
to monitor this white humpback whale and ceta-
ceans in general.

Acknowledgments

Thanks to Felipe Chávez Jimenez, Gustavo 
Carrasco, and Javier Kanamori for providing addi-
tional photographs for the analysis. We thank the 
Pacifico Adventures crew in Peru—particularly 
Captain Benny Guillen, Diego Cortés, and Keyssi 
Rodriguez. In Costa Rica, JDPA, FGA, and FCJ 
thank the captains and tourism guides for sharing 
information: Juan Diego Vallejos Espinoza and the 
Ti Marouba crew; Randall Garcia Canales (Hidden 
Wood); Eduardo Gonzales Barrientos (Tambor); 
Dario Mora (Uvita); Reimer Brenes, Nelson 
Brenes, Rafael Sanchez, and Cindy Thiele (Bahía 
Aventuras); and Junior Monge (Fragata Tours). 
Additionally, thanks to the Área de Conservación 
Osa for Research Permission NºSINAC-ACOSA- 
DASP-PI-R-060-2021 to Laura May-Collado and 
JDPA. In Antarctica, TC thanks Alex Cowan for 
reporting the Marta Passage encounter and shar-
ing media from an anonymous guest. We extend 
our gratitude to the three anonymous reviewers 
whose comments have contributed to improve this 
manuscript.

Literature Cited

Acevedo, J. A., Aguayo-Lobo, A., & Pastene, L. A. (2006). 
Filopatría de la ballena jorobada (Megaptera novae-
angliae Borowski, 1781), al área de alimentación del 
estrecho de Magallanes [Humpback whale (Megaptera 
novaeangliae Borowski, 1781) philopatry in the feeding 
area of the Strait of Magellan]. Revista de Biología Marina 
y Oceanografía, 41(1), 11-19. https://doi.org/10.4067/
S0718-19572006000100004

Acevedo, J., Haro, D., Dalla Rosa, L., Aguayo-Lobo, A., 
Hucke-Gaete, R., Secchi, E., Plana, J., & Pastene, L. A. 
(2013). Evidence of spatial structuring of eastern South 
Pacific humpback whale feeding grounds. Endangered 
Species Research, 22(1), 33-38. https://doi.org/10.3354/
esr00536

Acevedo, J., Rasmussen, K., Félix, F., Castro, C., Llano, M., 
Secchi, E., Saborío, M., Aguayo-Lobo, A., Haase, B., 
Scheidat, M., Dalla-Rosa, L., Olavarría, C., Forestell, 
P., Acuña, P., Kaufman, G., & Pastene, L. A. (2007). 
Migratory destinations of humpback whales from the 
Magellan Strait feeding ground, Southeast Pacific. 
Marine Mammal Science, 23(2), 453-463. https://doi.
org/10.1111/j.1748-7692.2007.00116.x

Acevedo, J., Aguayo-Lobo, A., Allen, J., Botero-Acosta, 
N., Castro, C., Dalla Rosa, L., Denkinger, J., Félix, F., 

Flórez-González, L., Garita, F., Guzmán, H. M., Haase, 
B., Kaufman, G., Llano, M., Olavarría, C., Pacheco, 
A.  S., Plana, J., Rasmussen, K., Scheidat, M., Secchi, 
E. R., Silva, S., . . . Stevick, P. T. (2017). Migratory 
preferences of humpback whales between feeding 
and breeding grounds in the eastern South Pacific. 
Marine Mammal Science, 33(4), 1035-1052. https://doi.
org/10.1111/mms.12423

Ávila, I. C., Correa, L. M., & Van Waerebeek, K. (2017). 
Where humpback whales and vessel traffic coincide, 
a Colombian Pacific case study. Boletín del Museo 
Nacional de Historia Natural, 66(1), 85-99. https://doi.
org/10.54830/bmnhn.v66.n1.2017.74

Ávila, I. C., Ortega, L. F., Isaza-Toro, E., & Angulo, E. 
(2022). Recent accidental entanglements of humpback 
whales (Megaptera novaeangliae) in the Colombian 
Pacific. Aquatic Mammals, 48(4), 341-348. https://doi.
org/10.1578/AM.48.4.2022.341

Ávila, I. C., Dormann, C. F., García, C., Payán, L. F., & 
Zorrilla, M. X. (2020). Humpback whales extend their 
stay in a breeding ground in the Tropical Eastern Pacific. 
ICES Journal of Marine Science, 77(1), 109-118. https://
doi.org/10.1093/icesjms/fsz251

Behrmann, G. (1998). The origin of the skin colour of toothed 
whales (Odontoceti). Übersee-Museum Jahrbuch, 7, 131-
141.

Burns, D., Brooks, L., Harrison, P., Franklin, T., Franklin, 
W., Paton, D., & Clapham, P. (2014). Migratory move-
ments of individual humpback whales photographed off 
the eastern coast of Australia. Marine Mammal Science, 
30(2), 562-578. https://doi.org/10.1111/mms.12057

Caro, T., Beeman, K., Stankowich, T., & Whitehead, H. 
(2011). The functional significance of colouration in 
cetaceans. Evolutionary Ecology, 25(6), 1231-1245. 
https://doi.org/10.1007/s10682-011-9479-5

Cartwright, R., & Sullivan, M. (2009). Behavioral ontog-
eny in humpback whale (Megaptera novaeangliae) 
calves during their residence in Hawaiian waters. 
Marine Mammal Science, 25(3), 659-680. https://doi.
org/10.1111/j.1748-7692.2009.00286.x

Castro, C., Groch, K., Marcondes, M., Van Bressem, M., & 
Van Waerebeek, K. (2007). Miscellaneous skin lesions 
of unknown aetiology in humpback whales Megaptera 
novaeangliae from South America. Report of the 
International Whaling Commission (SC/60/DW18). 
www.vliz.be/imisdocs/publications/243187.pdf

Chittleborough, R. G. (1958). The breeding cycle of 
the female humpback whale Megaptera nodosa 
(Bonnaterre). Australian Journal of Marine Science 
Freshwater Research, 9, 1-18. https://doi.org/10.1071/
MF9580001

Clapham, P. J., & Mead, J. G. (1999). Megaptera novae-
angliae. Mammalian Species, 604, 1-9. https://doi.
org/10.2307/3504352

Clapham, P. J., Wetmore, S. E., Smith, T. D., & Mead, 
J. G. (1999). Length at birth and at independence in 
humpback whales. Journal of Cetacean Research and 
Management, 1(2), 141-146.



421White Humpback Whale in the Eastern South Pacific

Costanza, A. B., Guidino, C., Mangel, J. C., Alfaro-
Shigueto, J., Verutes, G., Caillat, M., Samanta, A., & 
Hines, E. (2021). Participatory risk assessment of hump-
back whale (Megaptera novaeangliae) and leatherback 
turtle (Dermochelys coriacea) bycatch in northern Peru. 
Frontiers in Marine Science, 8, 776965. https://doi.
org/10.3389/fmars.2021.776965

De Weerdt, J. (2023). A new record of a white humpback 
whale (Megaptera novaeangliae) in Papeete, Tahiti. 
Journal of the Marine Biological Association of the 
United Kingdom, 103, e78. https://doi.org/10.1017/
S002531542300067X

De Weerdt, J., Ramos, E. A., & Cheeseman, T. (2020). 
Northernmost records of Southern Hemisphere hump-
back whales (Megaptera novaeangliae) migrating from 
the Antarctic Peninsula to the Pacific coast of Nicaragua. 
Marine Mammal Science, 36(3), 1015-1021. https://doi.
org/10.1111/mms.12677

Félix, F., & Guzmán, H. M. (2014). Satellite tracking and 
sighting data analyses of Southeast Pacific humpback 
whales (Megaptera novaeangliae): Is the migratory 
route coastal or oceanic? Aquatic Mammals, 40(4), 329-
340. https://doi.org/10.1578/AM.40.4.2014.329

Félix, F., & Haase, B. (2001). The humpback whale off the 
coast of Ecuador, population parameters and behavior. 
Revista de Biología Marina y Oceanografía, 36(1), 61-74. 
https://doi.org/10.4067/S0718-19572001000100006

Félix, F., Muñoz, M., Falconí, J., Botero, N., & Haase, B. 
(2020). Entanglement of humpback whales in artisanal 
fishing gear in Ecuador. Journal of Cetacean Research 
and Management, Special Issue 3, 285-290. https://doi.
org/10.47536/jcrm.vi.308

Fertl, D., Pusser, L. T., & Long, J. J. (1999). First record 
of an albino bottlenose dolphin (Tursiops truncatus) in 
the Gulf of Mexico, with a review of anomalously white 
cetaceans. Marine Mammal Science, 15(1), 227-234. 
https://doi.org/10.1111/j.1748-7692.1999.tb00794.x

Fertl, D., Barros, N. B., Rowlett, R. A., Estes, S., & Richlen, 
M. (2004). An update on anomalously white cetaceans, 
including the first account for the pantropical spotted 
dolphin (Stenella attenuata graffmani). Latin American 
Journal of Aquatic Mammals, 3(2), 163-166. https://doi.
org/10.5597/lajam00061

Forestell, P. H., Paton, D. A., Hodda, P., & Kaufman, 
G. D. (2001). Observations of a hypo-pigmented hump-
back whale, Megaptera novaeangliae, off east coast 
Australia: 1991-2000. Memoirs of the Queensland 
Museum, 47(2), 437-450.

Gabriele, C. M., Straley, J. M., Mizroch, S. A., Baker, 
C. S., Craig, A. S., Herman, L. M., Glockner-Ferrari, D., 
Ferrari, M. J., Cerchio, S., von Ziegesar, O., Darling, J., 
McSweeney, D., Quinn II, T. J., & Jacobsen, J. K. (2001). 
Estimating the mortality rate of humpback whale calves 
in the central North Pacific Ocean. Canadian Journal 
of Zoology, 79(4), 589-600. https://doi.org/10.1139/z01-
014

García-Godos, I., Van Waerebeek, K., Alfaro-Shigueto, 
J., & Mangel, J. C. (2013). Entanglements of large 

cetaceans in Peru: Few records but high risk. Pacific 
Science, 67(4), 523-532. https://doi.org/10.2984/67.4.3

Gibbons, J., Capella, J. J., & Valladares, C. (2003). 
Rediscovery of a humpback whale (Megaptera novae-
angliae) feeding ground in the Straits of Magellan, 
Chile. Journal of Cetacean Research and Management, 
5(2), 203-208. https://doi.org/10.47536/jcrm.v5i2.818

Guidino, C., Llapapasca, M. A., Silva, S., Alcorta, B., & 
Pacheco, A. S. (2014). Patterns of spatial and temporal 
distribution of humpback whales at the southern limit of 
the Southeast Pacific breeding area. PLOS ONE, 9(11), 
e112627. https://doi.org/10.1371/journal.pone.0112627

Hain, J. H. W., & Leatherwood, S. (1982). Two sightings 
of white pilot whales, Globicephala melaena, and 
summarized records of anomalously white cetaceans. 
Journal of Mammalogy, 63(2), 338-343. https://doi.
org/10.2307/1380654

Hauser-Davis, R. A., Lemos, L. S., Moreira, S. C., & 
Siciliano, S. (2020). A scientometric review on leucism in 
wild dolphins. Boletim do Laboratório de Hidrobiologia, 
20(2), 1-9. https://doi.org/10.18764/1981-6421e2020.9

Hucke-Gaete, R., Haro, D., Torres Florez, J. P., 
Montecinos, Y., Viddi, F., Bedriñana Romano, L., 
Nery, M. F., & Ruiz, J. (2013). A historical feeding 
ground for humpback whales in the eastern South Pacific 
revisited: The case of northern Patagonia, Chile. Aquatic 
Conservation: Marine and Freshwater Ecosystems, 23(6), 
858-867. https://doi.org/10.1002/aqc.2343

Koper, R. P., Drost, E., & Plön, S. (2017). First sighting of a 
leucistic humpback whale (Megaptera novaeangliae) in 
South African coastal waters. Aquatic Mammals, 43(3), 
331-334. https://doi.org/10.1578/AM.43.3.2017.331

Lydersen, C., Øien, N., Mikkelsen, B., Bober, S., Fisher, 
D., & Kovacs, K. M. (2013). A white humpback whale 
(Megaptera novaeangliae) in the Atlantic Ocean, 
Svalbard, Norway, August 2012. Polar Research, 32, 
19739. https://doi.org/10.3402/polar.v32i0.19739

Martínez-Fernández, D. (2021). Comportamiento diurno 
de cetáceos en el Área de Conservación Guanacaste, 
Costa  Rica [Diurnal behavior of cetaceans in the 
Guanacaste Conservation Area, Costa Rica]. Revista 
de Biología Tropical, 69(S2), 304-312. https://doi.
org/10.15517/rbt.v69iSuppl.2.48745

Mizroch, S. A., Herman, L. M., Straley, J. M., Glockner-
Ferrari, D. A., Jurasz, C., Darling, J., Cerchio, S., 
Gabriele, C. M., Salden, D. R., & Von Ziegesar, O. 
(2004). Estimating the adult survival rate of central 
North Pacific humpback whales (Megaptera novaean-
gliae). Journal of Mammalogy, 85(5), 963-972. https://
doi.org/10.1644/BOS-123

Mora, J. M., López, L. I., Cruz, L. A., & Chaves, G. (2022). 
First record of a white humpback whale, Megaptera 
novaeangliae, from the Eastern Tropical Pacific. 
Caribbean Journal of Science, 52(2), 389-396. https://
doi.org/10.18475/cjos.v52i2.a17

Oetting, W. S., Pietsch, J., Brott, M. J., Savage, S., Fryer, 
J. P., Summers, C. G., & King, R. A. (2009). The 
R402Q tyrosinase variant does not cause autosomal  



422  Cortez-Casamayor et al.

recessive ocular albinism. American Journal of 
Medical Genetics Part A, 149(3), 466-469. https://doi.
org/10.1002/ajmg.a.32654

Pacheco, A. S., Llapapasca, M. A., López-Tejada, N. L., 
Silva, S., & Alcorta, B. (2021). Modeling breeding 
habitats of humpback whales Megaptera novaeangliae 
as a function of group composition. Marine Ecology 
Progress Series, 666, 203-215. https://doi.org/10.3354/
meps13686

Pirotta, V., Franklin, W., Mansfield, L., Lowe, J., & 
Peterson, O. (2023). Sighting records of “Migaloo” the 
white humpback whale provide evidence of Australian 
site fidelity and use of New Zealand waters as a migra-
tory route. Australian Zoologist, 42(4), 1014-1028. https://
doi.org/10.7882/AZ.2022.043

Polanowski, A. M., Robinson-Laverick, S. M., Paton, D., 
& Jarman, S. N. (2012). Variation in the tyrosinase gene 
associated with a white humpback whale (Megaptera 
novaeangliae). Journal of Heredity, 103(1), 130-133. 
https://doi.org/10.1093/jhered/esr108

Scheidat, M., Castro, C., Denkinger, J., Gonz, J., & 
Adelung, D. (2000). A breeding area for humpback 
whales (Megaptera novaeangliae) off Ecuador. Journal 
of Cetacean Research and Management, 2(3), 165-171. 
https://doi.org/10.47536/jcrm.v2i3.501

Valdivia, C. A., Pacheco, A. S., Félix, F., Haase, B., 
Rasmussen, K., Santillán, L., Alcorta, B., & Silva, S. 
(2017). Movements and timing of humpback whales 
(Megaptera novaeangliae) within the breeding region 
of the Eastern South Pacific. Aquatic Mammals, 43(3), 
324-330. https://doi.org/10.1578/AM.43.3.2017.324

Van Waerebeek, K., Baker, A. N., Félix, F., Gedamke, 
J., Iñiguez, M., Sanino, G. P., Secchi, E., Sutaria, D., 
van  Helden, A., & Wang, Y. (2007). Vessel collisions 
with small cetaceans worldwide and with large whales 
in the Southern Hemisphere, an initial assessment. Latin 
American Journal of Aquatic Mammals, 6(1), 43-69. 
https://doi.org/10.5597/lajam00109

Zerbini, A. N., Clapham, P. J., & Wade, P. R. (2010). 
Assessing plausible rates of population growth in hump-
back whales from life-history data. Marine Biology, 
157(6), 1225-1236. https://doi.org/10.1007/s00227-010-
1403-y


	_Hlk149299619
	_Hlk74843252
	_Hlk74843275
	_Hlk74908033
	_Hlk167562577
	_heading=h.1t3h5sf
	_heading=h.30j0zll
	_Hlk175736529
	_Hlk166577935
	_Hlk153539773
	_Hlk153561568
	_heading=h.qfhuwznl5jxg
	_Hlk175740527
	_Hlk175738993
	_Hlk175739441
	_Hlk175818953
	_Hlk175815762
	_Hlk175824833

