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Feeding and breeding activities of humpback whales (Megaptera novaeangliae) 
are generally understood to be geographically and temporally separated, with feed
ing activities taking places in the higher latitudes and breeding in lower latitudes. 
However, humpback whales may supplement their energy budgets by feeding out
side of their polar foraging grounds, with opportunistic feeding behaviour being 
observed in mid-to-low latitudes globally. The records of supplementary feeding 
during migration in the southern hemisphere have been documented for various 
breeding stocks, with no records for the East African stock. We present the first to 
our knowledge record of the humpback whales feeding events in the coastal waters 
of Tanzania, that have been recorded on the dedicated boat surveys conducted 
during the humpback whales breeding seasons in 2023 and 2024 off Mnazi Bay in 
Mtwara region. Demonstrated behavioural plasticity may play an important role in 
adaptation strategies to global environmental changes and prey availability fluctua
tions, all of which affect recovering populations. Mnazi Bay seascape and its vicinity 
is an important habitat for at least 11 species of cetaceans documented, all of which 
depend on its productive waters for foraging, socializing and as a nursery for 
migrating humpback whales. This record underpins the importance of the protec
tion of this habitat. However, future studies are needed to confirm and understand 
the details of the observed supplementary feeding behaviour of the humpback 
whales and the potential reasons behind its occurrence in Tanzania.
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plementary feeding behavioural activities, East Africa.  

*Corresponding author: Ekaterina Kalashnikova, Research, Tanzania Cetaceans Program 
(TCP), P.O. Box 922, Matrekta Plot 3, Urban West, Mbweni, Stone Town, Zanzibar, Tanzania (E- 
mail: ekaterina.kalashnikova@bcssmz.org).

Ethology Ecology & Evolution, 2025                                                       
Special Issue:  
Feeding strategies in marine mammals: behaviours, ecology and evolution 
https://doi.org/10.1080/03949370.2024.2437353

© 2025 Dipartimento di Biologia, Università di Firenze, Italia

http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/03949370.2024.2437353&domain=pdf&date_stamp=2025-01-15


INTRODUCTION

The humpback whale (Megaptera novaeangliae) is a cosmopolitan species with 
a vast movement range covering all oceans. Except for one small isolated non- 
migratory Arabian Sea subpopulation (Mikhalev 1997), this species demonstrates 
extensive long-distance annual migration between the low latitudinal breeding 
grounds and high latitudinal feeding grounds (Clapham & Mead 1999). According 
to the International Whaling Commission (IWC), seven Breeding Stocks (BS) of 
humpback whales are recognised in the Southern Hemisphere (named from A to 
G), of which East Africa holds BS C. Likewise, this breeding stock (BS C) is 
comprised of sub-stock C1 along the East African coast, C2 along the central 
Mozambique Channel Islands, C3 along the Madagascar Ridge, which demon
strates extension to northern African coast (Cerchio et al. 2016) and C4 around 
the Mascarene Islands (La Reunion, Mauritius, Rodrigues) (Best et al. 1998). 
A significant number of humpback whales utilise the nearshore waters of 
Tanzania as breeding habitat in the winter (Kalashnikova et al. 2023; Braulik  
2024a, 2024b). These whales come from BS C, including the northern extent of 
C1 (Seyboth et al. 2023) and a probable range expansion from C3 (Cerchio et al.  
2016), as well as from the broader Western Indian Ocean as revealed by the photo 
ID study, with multiple regional matches detected (E. Kalashnikova unpublished 
data). While uncertainty still surrounds the allocation of these aggregations to their 
foraging grounds, based on satellite and mark recapture studies (Cerchio et al.  
2016; Seyboth et al. 2023), the feeding area for BS C is considered to be between 
10°E and 60°E and identified as Management Area III (IWC 1998). Humpback 
whales are known to demonstrate behavioural plasticity and engage in a wide 
variety of feeding techniques (Hain et al. 1995; Clapham & Mead 1999). Despite 
the high behavioural variation, the species shows high site fidelity to their feeding 
grounds which has been proved by direct visual observations, and stomach content 
analysis of stranded and/or killed animals during industrial whaling (Clapham  
1996; Clapham & Mead 1999; Cerchio et al. 2016; Seyboth et al. 2023). However, 
in recent years, this concept is being increasingly questioned, as there is growing 
evidence of humpback whales displaying occasional or regular feeding outside their 
traditional high latitude foraging ranges, with records from mid-to-low latitude 
waters, including in Chile (García Cegarra et al. 2021), southern Brazil 
(Danilewicz et al. 2009; de Sa Alves et al. 2009; Bortolotto et al. 2016; Siciliano 
et al. 2019), South Africa (Best et al. 1995; Findlay & Best 1995; Findlay et al.  
2017), Nicaragua (De Weerdt & Ramos 2019), Australia (Dawbin 1956; Stamation 
et al. 2007; Eisenmann et al. 2016), the Dominican Republic (Baraff et al. 1991), 
Mexico (Gendron & Urban 1993) as well as Tasmania and New Zealand (Gill et al.  
1998). While supplementary feeding has been documented for almost all Southern 
Hemisphere breeding stocks (Seyboth et al. 2023), the BS C that utilize the archi
pelagos of the Western Indian Ocean and coastal waters of East Africa, including 
Tanzanian waters, had no previously reported feeding behaviour within its breed
ing grounds. The current study is the first to document the opportunistic feeding 
event of humpback whales in southern Tanzania, a low-latitude area in the 
Southwestern Indian Ocean, and identify further actions needed for establishing 
whether these occurrences of this novel supplementary [“feeding beyond their 
formally described feeding grounds” (Seyboth et al. 2023, p. 1)] foraging behaviour 
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is more common or frequent than previously believed or documented in this work, 
articulating the importance of research in this crucial habitat for the species.

METHODS

Dedicated boat-based surveys have been conducted during the humpback whale breeding 
season in the Mnazi Bay Ruvuma Estuary Marine Park, Mtwara region, since 2021. A 7 m long 
fibre boat with an outboard engine of 150 hp was employed as the research boat, and random 
routes with stratified effort were carried out with a minimum of 3 hr daily effort. During the 
surveys focal group scan sampling was carried out every 10 min, and spatial and acoustic 
behaviour, group cohesion, inter-species interactions and photo-identification data were col
lected via Nikon D7200, equipped with Lens Nikon AF NIKKOR 70–300 mm. A minimum of 
four observers were present in each survey, where two observers stood on the sides of the boat, 
scanning the sea between a 270 and 90 degree angle from the bow, with the naked eye. The other 
two observers were responsible for collecting the acoustic and photo-identification data during 
the focal follow-up. All the data were stored in Logger2010 software with its associated 
coordinates.

Overall, 86 days (337 hr) were spent at sea with a survey coverage of 294 km2 during 
2021–2024, of which humpback whales were encountered on 48 days.

RESULTS

The supplementary feeding behaviour was recorded on 2 days in August 2023 
(Fig. 1A–F) and on 1 day in August 2024. The primary cue for feeding activities during 
the two events in 2023 was a motion characteristic for gulp feeders, performed by at 
least two individuals on 6 August and one on 15 August 2023 off Mnazi Bay Ruvuma 
Estuary Marine Park (Fig. 1A–B). Inflated ventral pleats were also observed. Further, 
secondary cues were collected for 9 days between 24 July and 16 August 2023 and for 
1 day in August 2024, and were identified as erratic swimming and surfacing move
ments in the same general area without much forward movement with repetitive 
frequent short vertical diving in the same location performed by humpback whales; 
direct observation of tuna and birds feeding (bait fish in the mouths of the birds and 
around the tuna) in the close proximity to whales on all three occasions and through
out the surveys in 2023 and 2024 (Fig. 1C); and aggregations consisting of five other 
cetaceans species throughout the survey with up to four taxa swimming in close 
proximity to humpback whales, namely Short-finned pilot whale (Globicephala macro
rhynchus) (Fig. 1D), Spinner dolphins (Stenella longirostris) (Fig. 1E), Risso’s dolphins 
(Grampus griseus) (Fig. 1F) and Indo-Pacific bottlenose dolphins (Tursiops aduncus) 
near the groups of whales. Despite there being no direct observations of feeding by 
these cetacean species when they were near or alongside whales, feeding could not be 
excluded, and if it took place, multi taxa groups were potentially exemplifying foraging 
beneficence.

DISCUSSION

Numerous studies reported the increased evidence of supplementary foraging of 
humpback whales outside of their recognised feeding areas, including in low latitudes, 
with the mechanism of this phenomena still being unclear. According to the authors who 
documented this behaviour, drivers for the recorded supplementary feeding may include 

Supplementary feeding by humpback whales in Tanzania 3



variability or new prey availability and/or changes in its distribution (García Cegarra 
et al. 2021), redistribution of fast growing populations of humpback whales into new 
feeding grounds (Findlay et al. 2017), increased water productivity due to upwelling 
events (Díaz & Methion 2019), ongoing climate-driven shifts in oceanographic para
meters and resource availability (King et al. 2021; Dedden & Rogers 2022) or 
a combination of the above. Direct or indirect records of supplementary feeding during 
migration in the southern hemisphere outside the traditional feeding range have been 
documented for all breeding stocks, except the East African stock C (Seyboth et al. 2023). 
To the best of our knowledge, there have been no previous reports of humpback whales 
feeding events in Tanzania, that hosts representatives from this stock, which, however, 
might be a result of there being limited dedicated surveys conducted in this region. Given 
the amount of energy required for lunge feeding, there should be a certain level of prey 
for whale feeding to occur. The presence of feeding whales, therefore, may indicate 
a good oceanographic productivity, and it is plausible that a high prey presence in 
Mnazi Bay seascape and its vicinity triggered opportunistic feeding behaviour. At the 
same time, feeding whales increases productivity by dispersing nutrients essential for 
phytoplankton growth and consecutive consumption by the upper trophic strata (Roman 
et al. 2014). Therefore, this record underpins the importance of the enforced protection 
measures within and in the neighbouring waters of Mnazi Bay Ruvuma Estuary MPA. It 

Fig. 1. — Humpback whales during feeding events documented in Mtwara in August 2023, demonstrat
ing motion characteristic for (A) lateral and (B) vertical lunge feeding; (C) yellowfin tuna leaping out of 
the water in the proximity to humpback whales; interspecies interaction – (D) short-finned pilot whale 
(Globicephala macrorhynchus), (E) Spinner dolphins (Stenella longirostris) and (F) Risso’s dolphins 
(Grampus griseus) near potentially feeding humpback whales.
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is important to note, however, that this newly documented behaviour may also lead 
towards increased competition between cetaceans and local communities for the same 
resources and, as a result, entanglements of whales in the fishing gear, and so-called 
bycatch, may inevitably become more frequent. Therefore, it is important to further 
investigate migratory ecology of humpback whales in Tanzania, including probable 
drivers and exact locations of feeding behaviour, in order to assist in national manage
ment of the species and mitigate possible anthropogenic threats, including bycatch and 
understanding of its magnitude. In addition, it is essential to conduct an array of further 
research activities, including investigating the presence of prey items, detection of the 
whales’ faeces, acoustic behaviour analysis including detection of the feeding calls, 
analysis of the stomach content of the stranded animals, etc., to further document 
supplementary feeding of humpback whales in Tanzania. These activities may be rea
lised via dedicated surveys as well as with the help of visual observations of the fishermen 
network and properly leveraged citizen science.

ACKNOWLEDGEMENTS

We thank Mnazi Bay Ruvuma Estuary Marine Park (MBREMP), Marine Parks and 
Reserves Unit (MPRU), Mrs Jennifer Simbua; Mr Redfred Ngowo of Ministry of Livestock and 
Fisheries, The Board of Trustees for Marine Parks and Reserves Tanzania; Mussa Ally Hamisi of 
MBREMP; Said Kachakacha Chelele; Pavel Kalashnikov; Dr T.R.B. Davenport; WIOMSA; 
Michael Boniface; Violette Coppens; Evie White.

DISCLOSURE STATEMENT

No potential conflict of interest was reported by the authors.

FUNDING

The study has been self-funded by the PI.

AUTHOR CONTRIBUTION

E. Kalashnikova: writing – original draft, project administration, investigation, funding 
acquisition, formal analysis, conceptualization. D.G. Orio: writing – review and editing, project 
administration, logistics on the ground, governmental liaison, research permit acquisition, data 
collection. A. Akkaya: writing – review and editing, writing – visualization, methodology, data 
curation, supervision.

ETHICAL STANDARD

This study has been conducted under the research permit N 2023-482-NA-2021-138 from 
the Tanzania Commission for Science and Technology.

Supplementary feeding by humpback whales in Tanzania 5



DATA ACCESSIBILITY

The data that support the findings of this study are available from the corresponding 
author upon request.

REFERENCES

Baraff LS, Clapham PJ, Mattila DK, Bowman RS. 1991. Feeding behavior of a humpback 
whale in low-latitude waters. Mar Mamm Sci. 7(2):197–202. doi:10.1111/j.1748-7692.1991. 
tb00567.x

Best BP, Sekiguchi K, Findlay KP. 1995. A suspended migration of humpback whales 
Megaptera novaeangliae on the west coast of South Africa. Mar Ecol Prog Ser. 118:1–12. 
doi:10.3354/meps118001

Best PB, Findlay KP, Sekiguchi K, Peddemors VM, Rakotonirina B, Rossouw A, Gove D. 
1998. Winter distribution and possible migration routes of humpback whales Megaptera 
novaeangliae in the southwest Indian Ocean. Mar Ecol Prog Ser. 162:287–299.

Bortolotto GA, Kolesnikovas CKM, Freire AS, Simões-Lopes PC. 2016. Young humpback 
whale Megaptera novaeangliae feeding in Santa Catarina coastal waters, Southern Brazil, 
and a ship strike report. Mar Biodivers Rec. 9(1):29. doi:10.1186/s41200-016-0043-4

Braulik G. 2024a. Tanzania whale network: 2022 citizen science whale report. doi:10.13140/RG. 
2.2.25500.87685

Braulik G. 2024b. Tanzania whale network: 2023 citizen science whale report. doi:10.13140/RG. 
2.2/13756.82563

Cerchio S, Trudelle L, Zerbini AN, Charrassin JB, Geyer Y, Mayer FX, Rosenbaum HC, 
Jung JL, Adam O, Rosenbaum HC. 2016. Satellite telemetry of humpback whales off 
Madagascar reveals insights on breeding behavior and long-range movements within the 
southwest Indian Ocean. Mar Ecol Prog Ser. 562:193–209.

Clapham PJ. 1996. The social and reproductive biology of humpback whales: an ecological 
perspective. Mamm Rev. 26:27–49. doi:10.1111/j.1365-2907.1996.tb00145.x

Clapham PJ, Mead JG. 1999. Megaptera novaeangliae. Mammal Spec. 604(604):1–9.
Danilewicz D, Tavares M, Moreno IB, Ott PH, Trigo CC. 2009. Evidence of feeding by the 

humpback whale (Megaptera novaeangliae) in mid-latitude waters of the western South 
Atlantic. Mar Biodivers Rec. 2:e88. doi:10.1017/S1755267209000943

Dawbin WH. 1956. The migrations of humpback whales which pass the New Zealand Coast. 
Trans Proc R Soc N Z. 84:147–196.

Dedden AV, Rogers TL. 2022. Stable isotope oscillations in whale baleen are linked to climate 
cycles, which may reflect changes in feeding for humpback and southern right whales in 
the southern hemisphere. Front Mar Sci. 9. doi:10.3389/fmars.2022.832075

de Sa Alves LCP, Andriolo A, Zerbini A, Altmayer Pizzorno JL, Clapham P. 2009. Record of 
feeding by humpback whales (Megaptera novaeangliae) in tropical waters off Brazil. 
Publications, agencies and staff of the US Department of Commerce. 45. Lincoln (NE): 
US Department of Commerce.

De Weerdt J, Ramos E. 2019. Feeding of humpback whales (Megaptera novaeangliae) on the 
Pacific coast of Nicaragua. Mar Mamm Sci. 36:285–292. doi:10.1111/mms.12613

Díaz B, Methion S. 2019. Habitat drivers of endangered rorqual whales in a highly impacted 
upwelling region. Ecol Indic. 103:610–616. doi:10.1016/j.ecolind.2019.04.038

Eisenmann P, Fry B, Holyoake C, Coughran D, Nicol S, Nash SB. 2016. Isotopic evidence of 
a wide spectrum of feeding strategies in southern hemisphere humpback whale baleen 
records. PLoS ONE. 11(5):e0156698. doi:10.1371/journal.pone.0156698

Findlay KP, Best PB. 1995. Summer incidence of humpback whales on the west coast of South 
Africa. South Afr J Mar Sci. 15(1):279–282. doi:10.2989/02577619509504851

Findlay KP, Seakamela SM, Meÿer MA, Kirkman SP, Barendse J, Cade DE, Hurwitz D, 
Kennedy AS, Kotze PGH, McCue SA, et al. 2017. Humpback whale “super-groups” – 

6 E. Kalashnikova et al.

https://doi.org/10.1111/j.1748-7692.1991.tb00567.x
https://doi.org/10.1111/j.1748-7692.1991.tb00567.x
https://doi.org/10.3354/meps118001
https://doi.org/10.1186/s41200-016-0043-4
https://doi.org/10.13140/RG.2.2.25500.87685
https://doi.org/10.13140/RG.2.2.25500.87685
https://doi.org/10.13140/RG.2.2/13756.82563
https://doi.org/10.13140/RG.2.2/13756.82563
https://doi.org/10.1111/j.1365-2907.1996.tb00145.x
https://doi.org/10.1017/S1755267209000943
https://doi.org/10.3389/fmars.2022.832075
https://doi.org/10.1111/mms.12613
https://doi.org/10.1016/j.ecolind.2019.04.038
https://doi.org/10.1371/journal.pone.0156698
https://doi.org/10.2989/02577619509504851


a novel low-latitude feeding behaviour of Southern Hemisphere humpback whales 
(Megaptera novaeangliae) in the Benguela upwelling system. PLoS ONE. 12(3):e0172002. 
doi:10.1371/journal.pone.0172002

García Cegarra AM, Castro C, Van Waerebeek K. 2021. Feeding of humpback whales in low 
latitudes of the Southeast Pacific Ocean. Neotrop Biodivers. 7(1):421–430. doi:10.1080/ 
23766808.2021.1971041

Gendron D, Urban J. 1993. Evidence of feeding by humpback whales (Megaptera novaeangliae) 
in the Baja California breeding ground, Mexico. Mar Mamm Sci. 9(1):76–81. doi:10.1111/j. 
1748-7692.1993.tb00428.x

Gill PC, Evans KJ, Wapstra H. 1998. Feeding by humpback whales in Tasmanian waters. Rec 
Queen Vic Mus. 107:1–5.

Hain JHW, Ellis SL, Kenney RD, Clapham PJ, Gray BK, Weinrich MT, Babb IG. 1995. 
Apparent bottom feeding by humpback whales on Stellwagen Bank. Mar Mamm Sci. 11 
(4):464–479. doi:10.1111/j.1748-7692.1995.tb00670.x

[IWC] International Whaling Commission. 1998. Annex G. Report of the sub-committee on 
comprehensive assessment of Southern Hemisphere humpback whales. Forty-eighth 
report of the International Whaling Commission. Cambridge (UK); p. 170–182. Available 
from: https://archive.iwc.int/pages/view.php?ref=62&k [Accessed 2024 Sep 2024].

Kalashnikova E, Godfrey Orio D, Akkaya A. 2023. Towards a definition of humpback whale 
population units in Tanzania - revealing the unknown from data deficient regions. Galicia 
(Spain): 34th European Cetacean Society (ECS) Conference.

King CD, Chou E, Rekdahl ML, Trabue SG, Rosenbaum HC. 2021. Baleen whale distribution, 
behaviour and overlap with anthropogenic activity in coastal regions of the New York 
Bight. Mar Biol Res. 17(4):380–400. doi:10.1080/17451000.2021.1967993

Mikhalev Y. 1997. Humpback whales Megaptera novaeangliae in the Arabian Sea. Mar Ecol Prog 
Ser. 149:13–21.

Roman J, Estes JA, Morissette L, Smith C, Costa D, McCarthy J, Nation J, Nicol S, 
Pershing A, Smetacek V. 2014. Whales as marine ecosystem engineers. Front Ecol 
Environ. 12(7):377–385. doi:10.1890/130220

Seyboth E, Meynecke J-O, de Bie J, Roychoudhury A, Findlay K. 2023. A review of 
post-whaling abundance, trends, changes in distribution and migration patterns, and 
supplementary feeding of Southern Hemisphere humpback whales. Front Mar Sci. 
10:997491. doi:10.3389/fmars.2023.997491

Siciliano S, Cardoso J, Francisco A, Moreira SC. 2019. A stop for a snack: apparent humpback 
whale (Megaptera novaeangliae) feeding behavior and association with gillnets during 
migration off south-eastern Brazil. Bol Lab Hidrobiol. 29(1):1. doi:10.18764/1981- 
6421e2019.6

Stamation KA, Croft DB, Shaughnessy PD, Waples KA. 2007. Observations of humpback 
whales (Megaptera novaeangliae) feeding during their southward migration along the 
coast of Southeastern New South Wales, Australia: identification of a possible supplemen
tal feeding ground. Aquat Mamm. 33(2):165–174. doi:10.1578/AM.33.2.2007.165

Supplementary feeding by humpback whales in Tanzania 7

https://doi.org/10.1371/journal.pone.0172002
https://doi.org/10.1080/23766808.2021.1971041
https://doi.org/10.1080/23766808.2021.1971041
https://doi.org/10.1111/j.1748-7692.1993.tb00428.x
https://doi.org/10.1111/j.1748-7692.1993.tb00428.x
https://doi.org/10.1111/j.1748-7692.1995.tb00670.x
https://archive.iwc.int/pages/view.php?ref=62%26k
https://doi.org/10.1080/17451000.2021.1967993
https://doi.org/10.1890/130220
https://doi.org/10.3389/fmars.2023.997491
https://doi.org/10.18764/1981-6421e2019.6
https://doi.org/10.18764/1981-6421e2019.6
https://doi.org/10.1578/AM.33.2.2007.165

	INTRODUCTION
	METHODS
	RESULTS
	DISCUSSION
	Acknowledgements
	DISCLOSURE STATEMENT
	Funding
	AUTHOR CONTRIBUTION
	ETHICAL STANDARD
	DATA ACCESSIBILITY
	REFERENCES

