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ABSTRACT 

Southeast Pacific humpback whales (Megaptera novaeangliae) migrate annually to breeding grounds  
in Machalilla, Ecuador, and Uramba Bahía Málaga, Colombia. This species usually displays a black/ 
grey body colouration with its dorsal and caudal fins exposed above water. Between 2005 and 2023, 
whales in these regions were studied and photographed on 1,627 days. Results indicated that 29 
whales have novel body markings, including white spots, irregular circles and sinuous lines, which 
resemble the paintings of 20th Century artist Jackson Pollock. While this novel ‘Pollock‐style’ 
pigmentation does not appear to cause health problems, we recommend further studies to evaluate 
its origin and effects.  
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The southeast Pacific population of humpback whales (Megaptera novaeangliae), which the International 
Whaling Commission (IWC) refers to as ‘Breeding stock G’ (IWC, 2006), migrate annually to the Ecuadorian and 
Colombian Pacific between May and November in order to mate, calve and nurse in feeding areas in the Antarctic 
Peninsula and south of Chile (Stone et al., 1990; Stevick et al., 2004; Castro et al., 2008; Acevedo et al., 2017; 
Avila et al., 2020). Currently, it is estimated that ca. 12,000 whales are in the Southeast Pacific (Félix et al., 2021). 
Although humpback whales are classified globally as ‘Least Concern’ on the IUCN Red List of Threatened Species 
(Cooke, 2018), this species is currently the marine mammal with the greatest risk exposure based on the 
distribution of worldwide threats (i.e., incidental catch, pollution, traffic and tourism‐related threats; Avila et al., 
2018). In Colombian waters, humpback whales are one of the most affected marine mammal species in terms 
of anthropogenic threats (Avila & Giraldo, 2022), including vessel collisions, disturbance by tourist boats, pollution 
and incidental entanglement (Capella et al., 2001; Flórez‐González & Capella, 2010; Avila et al., 2015; 2017; 
2022). Marine pollution, boats and fisheries also affect humpback whales in Ecuadorian waters (Scheidat et al., 
2000, 2004; Félix & Van Waerebeek, 2005; Alava et al., 2012; Rosero, 2019; Castro & Van Waerebeek, 2019; 
Castro et al., 2020). 

Humpback whales are characterised by predominantly black/grey body colouration, with white undersides 
to their flukes, flippers and abdomen (Clapham, 2018). Newborn humpback whale calves are partly white, with 
white patches on the flanks and abdomen, but this colouration grows darker with age (Faria et al., 2013). In 
addition, the eyes of both adults and calves have dark colouration (Kaufmann & Forestell, 1986). However, due 
to injuries, diseases or genetic conditions, this typical body colouration may change. A wide variety of skin 
conditions have been registered in this species, including wounds, teeth marks, skin loss, ectoparasites, epibionts, 
mesoparasites, tattoo skin disease‐like dermatopathy and albinism (Avila et al., 2011; 2022; Castro et al., 2011; 
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Van Bressem et al., 2014; Koper et al., 2017; Capella et al., 2018; Fraija‐Fernandez et al., 2018; Minton et al., 
2022; Mora et al., 2022; Pirotta et al., 2022; Giri et al., 2024; Li et al., 2024). 

Entanglement with fishing gear and/or ropes can leave marks on the bodies of whales, which, if the rope or 
nets cannot be removed in the short term, may cause lacerations that over time amputate limbs or parts of  
the fins (e.g., Avila et al., 2022). Collisions with boats can also scar or modify fins and other parts of the body 
(e.g., Van Waerebeek et al., 2007; Minton et al., 2022). Several humpback whales, including calves, were observed 
with wounds and scars caused by the bites of killer whales (Orcinus orca; e.g., Capella et al., 2018; Minton et al., 
2022). In addition, ectoparasites and epibionts are commonly observed on the bodies of humpback whales. Skin 
colonisation by cyamids and diatoms can alter the colour of the body and leave round marks when detached 
(Avila et al., 2011; Minton et al., 2022). Mesoparasitic copepods, such as Pennella balaenoptera, found on a 
variety of marine mammals, including humpback whales, leave line marks and crater‐like scars on the body 
surface (dark or white). P. balaenopterae has also been found attached to the whales’ bodies (Alps et al., 2017; 
Fraija‐Fernandez et al., 2018; Hanninger et al., 2023; Zeng & Lin, 2023). Tattoo skin disease‐like lesions in 
humpback whales are characterised by irregular or rounded light grey cutaneous marks, often showing a 
contrasting outline (Van Bressem et al., 2014; Minton et al., 2022). Finally, abnormal white colouration, a result 
of genetic anomalies, such as leucism or albinism, has also been recorded in humpback whales (Polanowski  
et al., 2012; Lydersen et al., 2013; Fertl & Rosel, 2018; Mora et al., 2022). Both are types of hypopigmentation, 
a condition where the skin is either lighter than normal or completely without colour (Fert & Rosel, 2018). The 
colouration of skin, hair and eyes depends on the presence (or absence) of melanin pigment, whose production 
involves the enzyme Tyrosinase. An albino animal is recognised by the lack of pigment in its skin and its pink/red 
eyes. Often it also has a higher sensitivity to light. Leucistic animals have reduced pigmentation, with white or 
beige patches of skin, and normal‐coloured eyes. Other colouration anomalies associated with melanin pigment 
are piebaldism (missing pigmentation in some areas), melanism (overproduction of melanin that causes 
anomalously dark colouration) (Fertl & Rosel, 2018). Furthermore, reduction of melanin production causes an 
anomalous pigmentation pattern in Southern right whales (Eubalena australis) called grey morphism, where the 
whales are white at birth, changing to a brownish grey a when adult (Eroh et al., 2017). Another depigmentation 
disease is vitiligo, a chronic skin condition marked by the gradual loss of pigmentation, leading to the emergence 
of white or depigmented patches on the skin. The cause of vitiligo possibly involves a blend of genetic, 
autoimmune and environmental factors (Giri et al., 2024; Li et al., 2024). Vitiligo has also been registered on a 
fin whale (Balaenoptera physalus) in northwest Spain (Methion & López, 2019).  

In the present study, we analysed information from humpback whales sighted in Machalilla National Park, 
Ecuador (1°28’S, 80°46’W), between 2005–2023, and in Uramba Bahía Málaga National Park, Colombia (3°58’N, 
77°19’W), between 2008–2023. We followed a group of whales from small boats (< 12 m) during daylight hours 
(08:00–18:00) and recorded the number of animals, age (calf, juvenile, adult), location (coordinates) and 
behaviour using focal sampling. Photos and videos of flanks and dorsal fins, flukes and bodies were analysed 
both for photo ID and the presence of abnormal external conditions. We analysed over 565,000 photographs 
taken in Machalilla during 1,540 effort days and Uramba Bahía Málaga during 87 effort days. The specific number 
of different whales sighted in each site is unknown and no matching between sites has been conducted to date. 
However, a total of 4,828 whales were selected based on photos of the dorsal flank and/or fin which were of 
suitable quality to enable diagnosis of pigmentation anomalies and photo ID – 4,482 registered in Machalilla and 
346 in Uramba Bahía Málaga. Selected whales are different individuals per day but not per year or between sites. 
Of the total whales selected, 29 different individuals (three juveniles and 26 adults) displayed a similar novel 
pigmentation style (Table 1). These 29 individuals were analysed for matching and behaviour patterns (recorded 
in the field notes and images). This novel pigmentation includes a black/grey body with white spots, irregular 
circles and sinuous lines (Figure 1). As this colouration resembles the abstract paintings of 20th Century artist 
Jackson Pollock, we propose the term ‘Pollock‐style’ pigmentation. 

Whales sighted with ‘Pollock‐style’ pigmentation were mainly adults (90%). While no calves with this 
pigmentation were recorded, there were three juveniles (7–12 m length). In Machalilla (Ecuador), 26 whales 
with ‘Pollock‐style’ pigmentation have been identified since 2005 – two juveniles and 24 adults. In Málaga 
(Colombia), there have been three whales with ‘Pollock‐style’ pigmentation identified since 2009 – one juvenile 
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and two adults. Based on the selected whales with high‐quality images, the percentage of whales observed with 
‘Pollock‐style’ pigmentation increased from 0.7% in 2005 to 2.2% in 2023 (Table 1). However, we cannot asses 
the overall prevalence of ‘Pollock‐style’ pigmentation until all matching and analyses are complete. All 29 
individuals with ‘Pollock‐style’ pigmentation were photographed on the dorsal surface, but pictures of the entire 
body or ventral surfaces (e.g., when breaching) were only obtained for five whales. All the whales with ‘Pollock‐
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Figure 1. Humpback whales in the southeast Pacific showing ‘Pollock‐style’ pigmentation. A1–2 (Aug 2016) and B1 (Jul 2005) show adults 
in Ecuadorian waters. C1–4 (Jul 2021) show a juvenile with pigmentation over almost all its body in Colombian waters; note its eyes have 
normal colouration (C2). D1–4 (Oct 2021) show an adult in Colombian waters. 



style’ pigmentation were apparently healthy (Pettis et al., 2004), and displayed normal behaviours, such as 
displacement and aerial behaviour (Whitehead, 1985; Avila, 2006). ‘Pollock‐style’ marks were mostly observed 
in photos of the dorsal side, but for five animals, these ‘Pollock‐style’ marks were observed over almost the entire 
body. Furthermore, in one individual, where both eyes could be observed, these showed the normal dark 
colouration, rather than the pink/red associated with albinism (Figure 1 – C2).  

We have documented humpback whales with a variety of scars and injuries in Ecuador and Colombia (Castro 
et al., 2011; Avila et al., 2022), but the percentage of whales with ‘Pollock‐style’ pigmentation has increased. In 
the last three years, we recorded at least three humpback whales per year with this novel pigmentation. To the 
best of our knowledge, these are the first cases of ‘Pollock‐style’ pigmentation in humpback whales and the first 
for any cetacean species in the Eastern Tropical Pacific. 

We have not been able to determine the origin of the scars. Interactions with fishing gear and boats can cause 
notable scars and/or fin disfigurements (e.g., Basran et al., 2019; Robbins & Mattila, 2001; Félix & Van Waerebeek, 
2005; Castro et al., 2011; Avila et al., 2022; Minton et al., 2022), while interactions with other animals can leave 
scars and irregular lines (e.g., Capella et al., 2018), but ‘Pollock‐style’ pigmentation does not seem to be related 
to such injuries. It is not clear whether these marks are linked to a parasite or pathogen that could compromise 
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the whales’ health or fitness. The skin pattern of this unusual pigmentation is similar to skin patterns produced 
by the mesoparasitic copepod P. balaenoptera but without line marks and crater‐like scars on the body  
(e.g., Alps et al., 2017; Hanniger et al., 2023). Whales with ‘Pollock‐style’ pigmentation exhibit white spots, 
irregular circles and sinuous lines. We did not register any individual with P. balaenotera attached. Furthermore, 
the ‘Pollock‐style’ pigmentation reported in this study does not appear to cause health problems, and the whales’ 
behaviour appeared normal, with regular displacement and movements. Additionally, whales with ‘Pollock‐style’ 
pigmentation did not exhibit any behaviour indicating high sensitivity to light or red/pink eyes (where we  
could see their eyes). Thus, we suggest that this abnormal ‘Pollock‐style’ pigmentation could be a form of 
hypopigmentation, but not albinism and apparently not leucistic (e.g., Fertl & Rosel, 2018) or vitiligo (e.g., 
Methion & López, 2019), as the white scars resemble sinuous lines and circles rather than patches. Nevertheless, 
we do not know the consequences of this pigmentation. Further studies should therefore be conducted to clarify 
both the type of hypopigmentation and any possible consequences. 

It is also important to study the origin of this pigmentation, which could be genetic, influenced by bacteria, 
fungus, parasites, viruses and/or environmental factors, such as a poor‐quality diet, pollution or physical injuries 
(e.g., Fertl & Rosel, 2018; Polanowski et al., 2012; Mora et al., 2022). Abnormal colouration could cause higher 
vulnerability to predation due to the lack of camouflage or impair visual communication (Fertl & Rosel, 2018). 
To complement the photographic analyses, faecal samples, respiratory samples (‘blow’) and skin/blubber samples 
are recommended. Faecal samples provide information about intestinal parasitology and diet, as well as hormonal 
analyses, exposure to toxins and pollutants. Blow samples provide information about respiratory microbes, 
hormones, metabolites and immune‐related substances. Biopsy dart samples provide information about genetic, 
contaminant, fatty‐acid analyses, epidermal microbiome, skin lesions and epidermal diseases (Hunt et al., 2013). 
We recommend continued monitoring of this population to assess the origin of this colouration and its effects 
on the species. Given that only 29 animals were detected among a large number of photos examined, it appears 
to be rare, but the importance of this novel pigmentation for humpback whale health and survival will depend 
on what is found in further research efforts. 

ACKNOWLEDGEMENTS 
Thanks to the Uramba‐Bahia Málaga and Machalilla National Parks staff, Universidad del Valle in Colombia, and 
the Institute for Terrestrial and Aquatic Wildlife Research (ITAW) of the University of Veterinary Medicine 
Hannover in Germany. Thanks to Pacific Whale Foundation members and Palo Santo Travel in Ecuador. We also 
thank the local community, staff, volunteers and students for their collaboration in the field, especially Simon 
Pineda, Alberto Parra‐Vidal, Alberto Pio Escobar‐López, Julio Pérez and Luna Barragán. Thanks to Ursula Siebert, 
Milton Marcondes and Marie Van Bressem for pathology assistance. Thanks to Gabriella Restrepo for editorial 
support and three anonymous reviewers for their valuable suggestions and corrections.  

REFERENCES 
Acevedo, J., Aguayo‐Lobo, A., Allen, J., Botero‐Acosta, N., Capella, J., 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., & Stevick, P.T. (2017). Migratory preferences of humpback whales between feeding and breeding grounds 
in the eastern South Pacific. Mar. Mammal Sci. 33(4): 1035–1052. [Available at: https://doi.org/10.1111/mms.12423]  

Alava, J.J., Barragan, M.J., & Denkinger, J. (2012). Assessing the impact of bycatch on Ecuadorian humpback whale breeding  
stock: A review with management recommendations. Ocean Coast. Manag. 57: 34–43. [Available at: https://doi.org/10.1016/ 
j.ocecoaman.2011.11.003] 

Alps, D., Passarelli, J.K., & Falcone, E. (2017). The biology of a mesoparasitic copepod on whales: Pennella balaenopterae (Copepoda; 
Pennellidae). Poster N. 803. 19th Biennial Conference on the Biology of Marine Mammals. December 9–12, 2017, Barcelona, Spain.  

Avila, I.C. (2006). Patrones en la conducta superficial diurna de la ballena jorobada en la Bahía de Málaga y zonas aledañas, Pacífico 
Colombiano. MSc Thesis submitted to Universidad del Valle, Facultad de Ciencias, Programa académico de Biología, Cali, Colombia. 

Avila, I.C., & Giraldo, A. (2022). Risk areas for marine mammals in Colombia. Rev. Biol. Trop. 70: 96–113. [Available at: http://dx.doi.org/ 
10.15517/rev.biol.trop..v70i1.48553]  

Avila I.C., Cuellar, L.M., & Cantera, J.R. (2011). Crustaceans ectoparasites and epibionts of humpback whales in the Colombian Pacific. 
Cuad. Inv. UNED 3(2): 177–185.  

Avila I.C., Correa, L.M., & Parsons, E.C.M. (2015). Whale‐watching activity in Bahía Málaga, on the Pacific coast of Colombia, and its effect 
on humpback whale behavior. Tour. Marine Environ. 11(1): 19–32.  

IWC  |  J. Cetacean Res. Manage. 25, 2024  |  75

https://doi.org/10.1111/mms.12423
https://doi.org/10.1016/j.ocecoaman.2011.11.003
https://doi.org/10.1016/j.ocecoaman.2011.11.003
https://doi.org/10.1016/j.ocecoaman.2011.11.003
http://dx.doi.org/10.15517/rev.biol.trop..v70i1.48553
http://dx.doi.org/10.15517/rev.biol.trop..v70i1.48553
http://dx.doi.org/10.15517/rev.biol.trop..v70i1.48553


Avila, I.C., Correa, L.M., & Van Waerebeek, K. (2017). Where humpback whales and vessel traffic coincide: A Colombian Pacific case study. 
Bol. Mus. Nac. Hist. Nat. 66: 85–99.  

Avila, I.C., Kaschner, K., & Dormann, C.F. (2018). Current global risks to marine mammals: taking stock of the threats. Biol. Conserv. 221: 
44–58. [Available at: https://doi.org/10.1016/j.biocon.2018.02.021]  

Avila, 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 J. Mar. Sci. 77(1): 109–118. [Available at: https://doi.org/10.1093/icesjms/fsz251]  

Avila, I.C., Ortega, L.F. Isaza‐Toro, E., & Ángulo, E. (2022). Recent accidental entanglements of humpback whales in the Colombian Pacific. 
Aquat. Mamm. 48 (4): 341–348. [Available at: https://doi.org/10.1578/AM.48.4.2022.341]  

Basran, C.J., Bertulli, C.G., Cecchetti, A., Rasmussen, M.H., Whittaker, M., & Robbins, J. (2019). First estimates of entanglement rate of 
humpback whales observed in coastal Icelandic waters. Endanger. Species Res. 38: 67–77. [Available at: https://doi.org/10.3354/ 
esr00936]  

Castro, C., Acevedo, J., Allen, J., Dalla Rosa, L., Flórez‐González, L., Aguayo‐Lobo, A., Rasmussen, K., Llano, M., Garita, F., & Forestell, P. 
(2008). Migratory movements of humpback whales between Machalilla National Park, Ecuador, and Southeast Pacific. SC/60/SH 
presented to the IWC Scientific Committee, Santiago, Chile, 2008. [Available from the IWC Publications Team] 

Castro, C., Kaufman, G., & Maldini, D. (2011). A preliminary review of skin conditions and other body anomalies observed on humpback 
whales from Ecuador. SC/63/SH18 presented to the IWC Scientific Committee, Tromso, Norway, 2011. [Available from the IWC 
Publications Team] 

Castro, C., & Van Waerebeek, K. (2019). Strandings and mortality of cetaceans due to interactions with fishing nets in Ecuador, 2001–
2017. SC/68A/HIM/17 presented to the IWC Scientific Committee, Bled, Slovenia, 2019. [Available from the IWC Publications Team] 

Castro, C., Van Waerebeek, K., Cárdenas, D., & Alava, J.J. (2020). Marine mammals used as bait for improvised fish aggregating devices in 
marine waters of Ecuador, eastern tropical Pacific. Endanger. Species Res. 41: 289–302. [Available at: https://doi.org/10.3354/esr01015]  

Capella, J.J., Flórez‐González, L., & Fernández, P.F. (2001). Mortality and anthropogenic harassment of humpback whales along the Pacific 
coast of Colombia. Mem. Queensl. Mus. 47(2): 547–553. 

Capella, J.J., Félix, F., Flórez‐González, L., Gibbons, J., Haase, B., & Guzman, H.M. (2018). Geographic and temporal patterns of non‐lethal 
attacks on humpback whales by killer whales in the eastern South Pacific and the Antarctic Peninsula. Endanger. Species Res. 37:  
207–218. [Available at: https://doi.org/10.3354/esr00924]  

Clapham, P.J. (2018) Humpback whale (Megaptera novaeangliae). In: B. Würsig, J.G.M. Thewissen & K.M. Kovacs (eds.), Encyclopedia of 
Marine Mammals (3rd ed., pp. 489–492). Academic Press, Cambridge, USA. 

Cooke, J.G. (2018). Megaptera novaeangliae. The IUCN Red List of Threatened Species 2018: e.T13006A50362794. [Available at: 
https://dx.doi.org/10.2305/IUCN.UK.2018‐2.RLTS.T13006A50362794.en] 

Eroh, G.D., Clayton, F.C., Florell, S.R., Cassidy, P.B., Chirife, A., Marón, C.F., Valenzuela, L.O., Campbell, M.S., Seger, J., Rowntree, V.J., & 
Leachman, S.A. (2017). Cellular and ultrastructural characterization of the grey‐morph phenotype in Southern right whales. PloS One 
12(2): e0171449. [Available at: https://doi.org/10.1371/journal.pone.0171449]  

Faria, M.A., DeWeerdt, J., Pace, F., & Mayer, F.X. (2013). Observation of a humpback whale birth in the coastal waters of Sainte Marie 
Island, Madagascar. Aquat. Mamm. 39: 296–305. [Available at: https://doi.org/10.1578/AM.39.3.2013.296]  

Félix, F., & Van Waerebeek K. (2005). Whale mortality from ship strikes in Ecuador and West Africa. Lat. Am. J. Aquat. Mamm. 4: 55–60. 
[Available at: https://doi.org/10.5597/lajam00070]  

Félix, F., Acevedo, J., Aguayo‐Lobo, A., Avila, I.C., Botero, N., Calderón, A., Cáceres, B., Capella, J., Carnero, R., Castro, C., Cheeseman, T., 
Dalla‐Rosa, L., Dellabianca, N., Denkinger, J., Friedlaender, A., Guzmán, H., Haase, B., Haro, D., Hucke‐Gaete, R., Llano, M., Oviedo, L., 
Pacheco, A., Pacheco, J., Palacios, J., Pérez, M.J., Rasmussen, K., Santillán, L., Secchi, E., & Vásquez, E. (2021). Humpback whale breeding 
Stock G; update population estimate integrating photo‐ID data from breeding and feeding areas. SC/68C/ASI/02 presented to the 
IWC Scientific Committee, Virtual, 2021. [Available from the IWC Publications Team] 

Fertl, D., & Rosel, P.E. (2018). Albinism. In: B. Würsig, J.G.M. Thewissen & K.M. Kovacs (eds.), Encyclopedia of Marine Mammals (3rd ed., 
pp. 20–21). Academic Press, Cambridge, USA. 

Flórez‐González, L., & Capella, J. (2010). Interacción pesquería‐cetáceos: Captura incidental en el Pacífico sur de Colombia. In: F. Félix 
(ed.), Esfuerzos para mitigar el impacto de actividades pesqueras en cetáceos en los países del Pacífico Sudeste (pp. 11–17). CPPS, 
Guayaquil, Ecuador.  

Fraija‐Fernandez, N., Hernandez‐Hortelano, A., Ahuir‐Baraja, A.E., Raga, J.A., & Aznar, F.J. (2018). Taxonomic status and epidemiology  
of the mesoparasitic copepod Pennella balaenoptera in cetaceans from the western Mediterranean. Dis. Aquat. Organ. 128(3):  
249–258.  

Giri, P., Desai, D., & Dwivedi, M. (2024). Animal models unravelling the complexity of vitiligo pathogenesis. Autoimmun. Rev. 23(4): 103515. 
[Available at: https://doi.org/10.1016/j.autrev.2024.103515]  

Hanninger, E.M., Selling, J., Heyer, K., & Burkhardt‐Holm, P. (2023). Skin conditions, epizoa, ectoparasites and emaciation in cetaceans in 
the Strait of Gibraltar: An update for the period 2016–2020. J. Cetacean Res. Manage. 24(1): 121–142. [Available at: https://doi.org/ 
10.47536/jcrm.v24i1.401]  

Hunt, K.E., Moore, M.J., Rolland, R.M., Kellar, N.M., Hall, A.J., Kershaw, J., Raverty, S.A., Davis, C.E., Yeates, L.C. Fauquier, D.A., Rowles, 
T.K., & Kraus, S.D. (2013). Overcoming the challenges of studying conservation physiology in large whales: a review of available 
methods. Conserv. Physiol. 1(1): cot006. [Available at: https://doi.org/10.1093/conphys/cot006]  

International Whaling Commission (2006). Report of the Scientific Committee: Annex H. J. Cetacean Res. Manage. Suppl. 9: 188–209. 
Kaufman, G.D., & Forestell, P.H. (1986). Hawaii’s humpback whales: A complete whale watchers guide. Pacific Whale Foundation Press, 

Hawaii.  
Koper, R.P., Drost, E., & Plön, S. (2017). First Sighting of a Leucistic Humpback Whale in South African Coastal Waters. Aquat. Mamm. 

43(3): 331. [Available at: https://doi.org/10.1578/AM.43.3.2017.331]  

IWC  |  I.C. Avila & C. Castro: Novel pigmentation for southeast Pacific humpback whales  |  76

https://doi.org/10.1016/j.biocon.2018.02.021
https://doi.org/10.1093/icesjms/fsz251
https://doi.org/10.1578/AM.48.4.2022.341
https://doi.org/10.3354/esr00936
https://doi.org/10.3354/esr00936
https://doi.org/10.3354/esr00936
https://doi.org/10.3354/esr01015
https://doi.org/10.3354/esr00924
https://dx.doi.org/10.2305/IUCN.UK.2018-2.RLTS.T13006A50362794.en
https://doi.org/10.1371/journal.pone.0171449
https://doi.org/10.1578/AM.39.3.2013.296
https://doi.org/10.5597/lajam00070
https://doi.org/10.1016/j.autrev.2024.103515
https://doi.org/10.47536/jcrm.v24i1.401
https://doi.org/10.47536/jcrm.v24i1.401
https://doi.org/10.47536/jcrm.v24i1.401
https://doi.org/10.1093/conphys/cot006
https://doi.org/10.1578/AM.43.3.2017.331


Li, Y., Zeng, Y., Chen, Z., Tan, X., Mei, X., & Wu, Z. (2024). The role of aryl hydrocarbon receptor in vitiligo: A review. Front. Immunol. 15: 
1291556. [Available at: https://doi.org/10.3389/fimmu.2024.1291556]  

Lydersen, C., Øien, N., Mikkelsen, B., Bober, S., Fisher, D., & Kovacs, K.M. (2013). A white humpback whale in the Atlantic Ocean, Svalbard, 
Norway, August 2012. Polar Res. 32(1): 19739. [Available at: https://doi.org/10.3402/polar.v32i0.19739]  

Methion, S., & López, B.D. (2019). First record of atypical pigmentation pattern in fin whale in the Atlantic Ocean. Dis. Aquat. Organ. 
135(2): 121–125. [Available at: https://doi.org/10.3354/dao03385]  

Minton, G., Van Bressem, M.F., Willson, A., Collins, T., Al Harthi, S., Willson, M.S., Baldwin, R., Leslie, M., & Van Waerebeek, K. (2022). 
Visual Health Assessment and evaluation of Anthropogenic threats to Arabian Sea Humpback Whales in Oman. J. Cetacean Res. 
Manage. 23: 59–79. [Available at: https://doi.org/10.47536/jcrm.v23i1.336]  

Mora, J.M., López, L.I., Cruz, L.A., & Chaves, G. (2022). First Record of a White Humpback Whale from the Eastern Tropical Pacific. Caribb. 
J. Sci. 52(2): 389–396. [Available at: https://doi.org/10.18475/cjos.v52i2.a17]  

Pirotta, V., Franklin, W., Mansfield, L., Lowe, J., & Peterson, O. (2022). Sighting records of ‘Migaloo’ the white humpback whale provide 
evidence of Australian site fidelity and use of New Zealand waters as a migratory route. Aust. Zool. 42(4): 1014–28. [Available at: 
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. J. Hered. 103(1): 130–133. [Available at: https://doi.org/10.1093/jhered/esr108]  

Robbins, J., & Mattila, D.K. (2004). Estimating humpback whale entanglement rates on the basis of scar evidence. Northeast Fisheries 
Science Center, Woods Hole, MA., USA. 

Rosero, P. (2019). Pesca incidental de cetáceos con redes de enmalle de superficie en Ecuador. Mammalia Aequatorialis (1): 51–59. 
Scheidat, M.E., Castro, C.R., Denkinger, J.U., González, J., & Adelung, D.I. (2000). A breeding area for humpback whales off Ecuador.  

J. Cetacean Res. Manage. 2: 165–172. [Available at: https://doi.org/10.47536/jcrm.v2i3.501]  
Scheidat, M., Castro, C., González, J., & Williams, R. (2004). Behavioural responses of humpback whales to whale‐watching boats near 

Isla de la Plata, Machalilla National Park, Ecuador. J. Cetacean Res. Manage. 6: 63–68. [Available at: https://doi.org/10.47536/ 
jcrm.v6i1.791]  

Stevick P., Aguayo, A., Allen, J., Avila, I.C., Capella, J., Castro, C., Chater, K., Dalla‐Rosa, L., Engel, M.H., Félix, F., Flórez‐González, L., Freitas, 
A., Haase, B., Llano, M., Lodi, L., Muñoz, E., Olavarría, C., Secchi, E., Scheidat, M., & Siciliano, S. (2004). A note on the migrations  
of individually identified humpback whales between the Antarctic Peninsula and South America. J. Cetacean Res. Manage. 6(2):  
109–113. [Available at: https://doi.org/10.47536/jcrm.v6i2.773]  

Stone, G., Flórez‐González, L., & Katona, S. (1990). Whale migration record. Nature 346: 705. [Available at: https://doi.org/10.1038/ 
346705a0]  

Van Bressem, M.F., Minton, G., Collins, T., Willson, A., Baldwin, R., & Van Waerebeek, K. (2014). Tattoo‐like skin disease in the endangered 
subpopulation of the humpback whale in Oman (Cetacea: Balaenopteridae). Zool. Middle East 61(1): 1–8. [Available at: https://doi.org/ 
10.1080/09397140.2014.994316]  

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. Lat. Am. 
J. Aquat. Mamm. 6(1): 43–69. [Available at: https://doi.org/10.5597/lajam00109]  

Whitehead, H. (1985). Humpback whale breaching. Investigations on Cetacea 17: 117–155. 
Zeng, Q., & Lin, Y. (2023). New records of parasitic copepod (Crustacea, Siphonostomatoida, Pennellidae) found on the body surface of 

two cetacean species in China. Biodivers. Data J. 11: e98914. [Available at: https://doi.org/10.3897/BDJ.11.e98914]  

 
©Authors. This is an open access article distributed under the terms of a Creative Commons License CC‐BY‐NC 4.0. 
 

IWC  |  J. Cetacean Res. Manage. 25, 2024  |  77

https://doi.org/10.3389/fimmu.2024.1291556
https://doi.org/10.3402/polar.v32i0.19739
https://doi.org/10.3354/dao03385
https://doi.org/10.47536/jcrm.v23i1.336
https://doi.org/10.18475/cjos.v52i2.a17
https://doi.org/10.7882/AZ.2022.043
https://doi.org/10.1093/jhered/esr108
https://doi.org/10.47536/jcrm.v2i3.501
https://doi.org/10.47536/jcrm.v6i1.791
https://doi.org/10.47536/jcrm.v6i1.791
https://doi.org/10.47536/jcrm.v6i1.791
https://doi.org/10.47536/jcrm.v6i2.773
https://doi.org/10.1038/346705a0
https://doi.org/10.1038/346705a0
https://doi.org/10.1038/346705a0
https://doi.org/10.1080/09397140.2014.994316
https://doi.org/10.1080/09397140.2014.994316
https://doi.org/10.1080/09397140.2014.994316
https://doi.org/10.5597/lajam00109
https://doi.org/10.3897/BDJ.11.e98914
https://creativecommons.org/licenses/by-nc/4.0/deed.en


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


