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Mainstream and social media are data deficient with respect to factual content about killer whales (Orcinus orca) 
in cap/vity (i.e., managed care). Much misinforma/on regarding the behavior, health, and welfare of killer whales 
in managed care is regularly posted that oKen spreads like wildfire across varied, mul/-na/onal plaMorms. To date, 
no scien/fic data exist that prove poor health and welfare for killer whales in facili/es with recognized high 
standards for animal welfare (i.e., accredited cer/fica/ons for animal welfare from established organiza/ons like 
American Humane). Addi/onally, no direct comparison has been made between killer whales in the wild with 
those in managed care, principally because data for wild killer whales are missing, apart from some anecdotal 
observa/ons made during studies on other topics (for a full review on killer whale peer-reviewed scien/fic 
literature per topics and sePngs, see Hill et al. 2016). There simply are no data to support that managed care is bad 
for these animals, refu/ng mainstream media and emo/onal rhetoric that suggest killer whales in managed care 
suffer.  

In this white paper, we provide evidence from the scien/fic literature that address the concerns about cap/vity 
raised in the media. The topics we include talk about general life history traits of killer whales, general and social 
behaviors of killer whales, a review of what we have learned from killer whales in managed care and why managed 
care is important.  

Introduc)on to Killer Whales & Life History Traits 

We urge cau/on when reading about killer whales (or any species) in non-scien/fic papers. Stories or anecdotal 
observa/ons with emo/onal aTribu/ons to humans are widely reported in media (with anthropomorphic 
emphases), but these stories misrepresent research results available to the general public (i.e., “orca that carried 
dead calf for weeks appears to be in mourning again”, “orcas start wearing dead salmon hats again”, “orca aTacks 
on boats may be fueled by revenge”). Moreover, these results tend to apply to limited killer whales from specific 
popula/ons, yet the media perpetuates the misconcep/on that all wild killer whale popula/ons behave in the 
same way and share the same ecology. 

Killer whales are a cosmopolitan species found in all open seas and oceans of the world. At least 10 ecotypes have 
been described based on habitat and foraging strategies (for a full review see de Bruyn et al., 2013). While the 
literature is expanding on killer whale popula/ons from other geographic regions (e.g., North Atlan/c: Baumgartner 
et al., 2025; Australia, Donnelly et al., 2021; Antarc/c and subantarc/c region: Durban et al., 2017; Pitman et al., 2011; 
Pitman & Ensor, 2003; Indian ocean: Poncelet et al., 2010; Eastern Tropical Pacific: Vargas-Bravo et al., 2021), the most-
studied and well-known groups are found off Vancouver, Bri/sh Columbia (e.g., BarreF-Lennard et al., 1996; Bigg, 
1982; Burnham et al., 2023; Ford, 1989; Hanson et al., 2021).  



 

 

 

Knowledge about the life history traits of wild killer whales, i.e., reproduc/on and reproduc/ve expectancy, 
survival and mortality rates, life expectancy, and calving interval, mostly come from popula/ons in Bri/sh Columbia 
and Alaska (Matkin et al., 2014; Olesiuk et al., 1990, 2005). It is unknown if these parameters apply to other popula/ons 
worldwide as long-term longitudinal studies are difficult to put in place for some cryp/c popula/ons (i.e., Antarc/c 
and Subantarc/c, Indian Ocean, Marion Island, etc.). Thus, cau/on must be taken when comparing killer whale 
popula/ons, as one set of informa/on might not be true for all killer whales. 

Average vs. Maximum Lifespans 

Lifespan, or life expectancy, refers to how long an individual can live. Cau/on must be taken when talking about 
average or maximum lifespan of a species. In wild species, these numbers are es/mated based on sigh/ngs of 
known individuals over years. Yet, newborns that live only a few weeks or are s/llborn are events rarely observed 
and not counted in sigh/ng data. Also, it is rarely possible to confirm the death of a wild killer whale as generally 
they simply disappear (i.e., they are not seen again), which is why most research groups classify individuals as 
‘missing’ for 5 to 10 years before removing them from a popula/on catalog. 

Average life expectancy is a useful tool to compare popula/ons, though the sample size to calculate the average 
needs to be large enough to provide meaningful informa/on. Maximum life expectancy must be taken with cau/on 
as age of wild animals is usually es/mated based on size (and rarely known birth dates) and/or tooth layer 
examina/on (Amano et al., 2011; Read et al., 2018). Thus, these expectancies do not represent how long all individuals 
of a species should or could live. Indeed, wild killer whale average life expectancy seems to vary between 
popula/ons. Resident killer whale males have been documented as ranging from 22-37 yo and females from 39-
50 yo (Ford et al. 2000; Olesiuk et al., 2005; Robeck et al., 2015). Off Norway, males reach 34 yo, and females 43 yo 
(Kuningas et al. 2013; Robeck et al., 2015).  

Comparing life expectancy parameters for wild killer whales with those in managed care would be like comparing 
apples to oranges because the available data for each sePng is not the same nor equal. Par/cularly, different 
phases must be considered when looking at the life expectancy of managed care animals, as the level of care and 
quality of housing have improved over different phases in facili/es with recognized high standards for animal 
welfare. Despite this, Robeck et al. (2015) did a comparison between managed care and different wild popula/ons, 
and even though life expectancy was slightly lower for managed care individuals before 1985, there are now no 
differences with wild popula/ons using data from the last two decades.  

Killer Whale Behavior 

The literature on wild killer whales has been focused mostly on popula/on demographics (Matkin et al., 2014; Olesiuk 
et al., 2005; Poncelet et al., 2010), foraging habits (Ford & Ellis, 2006; Hoelzel, 1991; SauliTs et al., 2000; Tennessen et al., 
2023), habitat use (Esteban et al., 2014; Ford et al., 2017; Thornton et al., 2022), and anthropogenic impacts (e.g., boat 
traffic, noise, etc.) (Burnham et al., 2023; Lusseau et al., 2009; Williams et al., 2009). The goal of these studies is not 
specifically the study of killer whale behaviors but rather to extend our knowledge on key parameters that allow 
us to beTer protect wild killer whales facing anthropogenic threats. Although these studies usually use broad 
behavioral categories of group ac/vity, such as rest, forage, travel, and social, instead of focusing on specific inter-
individual behaviors, Noren & Hauser (2016) completed a full review of available literature comparing these four 



 

 

 

ac/vi/es from different published killer whale research. Defini/ons for these ac/vi/es were broad and diverged 
between studies and also focused on killer whale groups rather than individuals. S/ll, the ac/vity budgets Noren 
& Hauser summarized matched with the results of our recent study of managed care killer whale ac/vity budgets 
(Manitzas Hill et al., 2025). With 261 hours of analyzed videos and observa/ons conducted over full days across a 
year, our study provides the only point of comparison available in the literature between ac/vity budgets of wild 
and managed care killer whales.  

The behavioral repertoire and details of the inter-individual behavioral exchanges of wild killer whales are not 
represented in the literature. Individual-based associa/on paTerns are also unknown as most studies focus on the 
groups or the matrilines, and not on individuals. Although some studies focus on “behavioral ecology” or “foraging 
behavior”, they do not specifically describe nor focus on social interac/ons among individuals, rather they examine 
foraging from coordinated to solitary techniques (Baird & Dill, 1995; Ford & Ellis, 2006; Guinet, 1991; Hoelzel, 1991; 
Pitman & Durban, 2012).  

Only a handful of non-peer-reviewed papers from the 1980s tenta/vely described general and social behaviors of 
killer whales. Some behaviors seem conserved and expressed by animals in each sePng, though no direct 
comparison between killer whales in managed care and in the wild has been completed nor is represented in the 
literature. Mar;nez & Klinghammer (1978) described a few behaviors for individual killer whales from both sePngs, 
sugges/ng there was not much difference. But, in the intervening four decades, there has been no peer-reviewed 
literature describing exchanges between wild individual killer whales or shared behaviors exchanged within dyads 
or small groups. This paucity of knowledge and data is not the founda/on on which to place a cri/que of killer 
whales in managed care. 

We are currently moving forward on studying the behavior of killer whales in both managed care and the wild. 
From our first study (Manitzas Hill et al., 2025), surface observa/ons of killer whales in managed care did not show 
any concerns about the welfare of our study group. We are now recording the behaviors of this same group from 
underwater and adding the killer whales from Loro Parque to our study. Based on our preliminary observa/ons 
(that will be presented at the EAAM 2025), the observed social behaviors of these killer whales include pectoral 
fin contacts and body-to-body rubbing, as well as various pair swimming posi/ons. These behaviors are similar to 
those observed in wild and managed care boTlenose dolphins (Tursiops truncatus) that use them in their daily 
social interac/ons to build and strengthen their rela/onships (Dudzinski et al., 2010, 2013; Dudzinski & Ribic, 2017; 
Themelin et al., 2020; Yamamoto & Kashiwagi, 2023). Since no data are available for wild killer whales, we will also be 
conduc/ng observa/ons on wild groups with which to compare our results. 

What We’ve Learned from Killer Whales in Managed Care & Why Managed Care is Important 

Based on the amount of nega/ve publicity that managed care popula/ons of killer whales have received and the 
lack of objec/vity from diverse media in sharing scien/fic results, one could think nothing was learned from having 
these animals in our care – this conclusion could not be more incorrect. 

A considerable amount of scien/fic knowledge about killer whales has been gained from individuals in managed 
care. As a non-exhaus/ve list of research that can be cited as leading to beTer understanding of killer whales, 
topics include their reproduc/ve physiology (Benirschke & Cornell, 1987; Duffield et al. 1995; Robeck et al. 1993, 2004, 
2006; Robeck & Nollens, 2013; Walker et al. 1988), their respira/on and adapta/on to diving (Hedrick & Duffield, 1991; 



 

 

 

Kriete, 1995; Spencer et al. 1967), the care and development of calves (Asper et al. 1988; Bowles et al. 1988; Clark & Odell, 
1999a, 1999b; Clark et al. 2000), their auditory and vocaliza/on specifici/es (Bowles et al. 1988;  BransteFer et al. 2024; 
BransteFer et al. 2023; BransteFer et al. 2017; Crance et al. 2013; Dahlheim & Awbrey, 1982; Hall & Johnson, 1972; Szymanski 
et al. 1999), their immune system (Cornell, 1983; Funke et al. 2003; King, 1996), and their metabolism, development, 
and food intake requirements (Kastelein et al. 2000; Kastelein et al. 2003; Kastelein & Vaughan, 1989; KasTng et al. 1989; 
Williams et al. 2011; Worthy et al. 2013).  

It is important to understand that some research cannot be done on wild killer whales (Hill et al. 2016). It is currently 
not possible to get blood from wild animals without invasive methods. It is also not possible to measure exact food 
intake or respira/on rate and oxygen consump/on of wild individuals. But these can easily be done in managed 
care with the voluntary coopera/on of the animals. The evolu/on of husbandry training has opened a new world 
of possibili/es for research (Brando, 2010), as we are now able to ask ques/ons directly to the animals. Blood and 
other body samples can be collected in minutes with animal coopera/on. Auditory and echoloca/on abili/es can 
be evaluated by presen/ng simple, enriching behavioral tests to the animals. And cogni/ve studies, that are 
impossible to conduct in the wild, are now merged with the daily training ac/vi/es of these animals, as these 
studies are highly s/mula/ng for the animals as well as valuable for science. 

The results from all this research have been used and combined with popula/on dynamic and habitat use 
informa/on gained from wild popula/ons to beTer evaluate the health of some endangered groups, the threats 
they face and how to address them to beTer protect these popula/ons. The details about metabolism and food 
intake requirements are now used to beTer evaluate the amount of prey that need to be available for endangered 
southern resident killer whales and to put in place conserva/on measures to protect both the killer whales and 
the endangered species of salmon on which they feed (Williams et al. 2011).  

Conclusions 

The level of misinforma/on available to the general public in the media about killer whales in managed care is 
staggering. It is important to remember that there are no scien/fic data showing that living in managed care is 
detrimental to these animals for facili/es with recognized high standards for animal welfare. Such facili/es are 
important to con/nue scien/fic research on killer whales to gather data that can then be used to enhance our 
knowledge of wild popula/ons and manage their conserva/on.  

More generally, cau/on must be taken when using anthropomorphism in the media to aTract the public’s aTen/on 
to a species. Although emo/onal aTachment to a species can be beneficial to trigger efforts to protect it, 
aTribu/ng human characteris/c to animals (i.e., anthropomorphism) or trying to compare species’ abili/es to 
human abili/es is detrimental to an objec/ve evalua/on and understanding of animals’ biology in general. Only 
rigorous and thorough scien/fic research can provide insight into the animals’ lives, not pictures or video shared 
without context in the media.  

 

 

 

References HERE 



 

 

 

References 

Amano, M., Yamada, T. K., Brownell, R. L., & Uni, Y. (2011). Age determina;on and reproduc;ve traits of killer whales 
entrapped in ice off Aidomari, Hokkaido, Japan. Journal of Mammalogy, 92(2), 275–282.  
hTps://doi.org/10.1644/10-MAMM-A-276.1  

Asper, E. D., Young, G. W., & Walsh, M. T. (1988). Observa;ons on the birth and development of a cap;ve-born killer 
whale. Interna3onal Zoo Yearbook, 27(1), 295–304.  
hTps://doi.org/10.1111/j.1748-1090.1988.tb03227.x  

Baird, R. W., & Dill, L. M. (1995). Occurrence and behaviour of transient killer whales: Seasonal and pod-specific 
variability, foraging behaviour, and prey handling. Canadian Journal of Zoology, 73(7), 1300–1311.  
hTps://doi.org/10.1139/z95-154  

BarreT-Lennard, L. G., Ford, J. K. B., & Heise, K. A. (1996). The mixed blessing of echoloca;on: Differences in sonar use 
by fish-ea;ng and mammal-ea;ng killer whales. Animal Behaviour, 51(3), 553–565. 
hTps://doi.org/10.1006/anbe.1996.0059  

Baumgartner, C. D., Jourdain, E., Bonhoeffer, S., Borgå, K., Heide-Jørgensen, M. P., Karoliussen, R., Laine, J. T., Rosing-
Asvid, A., Ruus, A., Tavares, S. B., Ugarte, F., Samarra, F. I. P., & Foote, A. D. (2025). Kinship clustering within an 
ecologically diverse killer whale metapopula;on. Heredity.  
hTps://doi.org/10.1038/s41437-024-00740-y  

Benirschke, K., & Cornell, L. H. (1987). The placenta of the killer whale, Orcinus orca. Marine Mammal Science, 3(1), 82–
86.  
hTps://doi.org/10.1111/j.1748-7692.1987.tb00153.x  

Bigg, M. (1982). An assessment of killer whale (Orcinus orca) stocks off Vancouver Island, Bri;sh Columbia. Report of 
the Interna3onal Whaling Commission, 32(65), 655–666. 

Bowles, A. E., Young, W. G., & Asper, E. D. (1988). Ontogeny of stereotyped calling of a killer whale calf, Orcinus orca, 
during her first year. Rit Fiskideildar, 11, 251–275. 

Brando, S. I. C. A. (2010). Advances in husbandry training in marine mammal care programs. Interna3onal Journal of 
Compara3ve Psychology, 23(4), 777–791.  
hTps://doi.org/10.46867/ijcp.2010.23.04.03  

BransteTer, B. K., Felice, M., Robeck, T., Holt, M. M., & Henderson, E. E. (2024). Auditory masking of tonal and conspecific 
signals by con;nuous ac;ve sonar, amplitude modulated noise, and Gaussian noise in killer whales (Orcinus 
orca). The Journal of the Acous3cal Society of America, 156(4), 2527–2537.  
hTps://doi.org/10.1121/10.0028626  

BransteTer, B. K., Nease, K., Accomando, A. W., Davenport, J., Felice, M., Peters, K., & Robeck, T. (2023). Temporal 
integra;on of tone signals by a killer whale (Orcinus orca). The Journal of the Acous3cal Society of 
America, 154(6), 3906–3915.  
hTps://doi.org/10.1121/10.0023956  

BransteTer, B. K., St Leger, J., Acton, D., Stewart, J., Houser, D., Finneran, J. J., & Jenkins, K. (2017). Killer whale (Orcinus 
orca) behavioral audiograms. The Journal of the Acous3cal Society of America, 141(4), 2387–2398.  
hTps://doi.org/10.1121/1.4979116  

Burnham, R., Vagle, S., Thupaki, P., & Thornton, S. (2023). Implica;ons of wind and vessel noise on the sound fields 
experienced by southern resident killer whales Orcinus orca in the Salish Sea. Endangered Species Research, 50, 
31–46.  
hTps://doi.org/10.3354/esr01217  

Clark, S. T., & Odell, D. K. (1999a). Nursing parameters in cap;ve killer whales (Orcinus orca). Zoo Biology: Published in 
affilia3on with the American Zoo and Aquarium Associa3on, 18(5), 373–384.  
hTps://doi.org/10.1002/(SICI)1098-2361(1999)18:5<373::AID-ZOO2>3.0.CO;2-D   

Clark, S. T., & Odell, D. K. (1999b). Allometric rela;onships and sexual dimorphism in cap;ve killer whales (Orcinus orca). 
Journal of Mammalogy, 80(3), 777–785.  
hTps://doi.org/10.2307/1383247  

https://doi.org/10.1644/10-MAMM-A-276.1
https://doi.org/10.1111/j.1748-1090.1988.tb03227.x
https://doi.org/10.1139/z95-154
https://doi.org/10.1006/anbe.1996.0059
https://doi.org/10.1038/s41437-024-00740-y
https://doi.org/10.1111/j.1748-7692.1987.tb00153.x
https://doi.org/10.46867/ijcp.2010.23.04.03
https://doi.org/10.1121/10.0028626
https://doi.org/10.1121/10.0023956
https://doi.org/10.1121/1.4979116
https://doi.org/10.3354/esr01217
https://doi.org/10.1002/(SICI)1098-2361(1999)18:5%3c373::AID-ZOO2%3e3.0.CO;2-D
https://doi.org/10.2307/1383247


 

 

 

Clark, S. T., Odell, D. K., & Lacinak, C. T. (2000). Aspects of growth in cap;ve killer whales (Orcinus orca). Marine Mammal 
Science, 16(1), 110–123.  
hTps://doi.org/10.1111/j.1748-7692.2000.tb00907.x  

Cornell. L. H. (1983). Hematology and clinical chemistry values in the killer whale (Orcinus orca L.). Journal of Wildlife 
Diseases, 19(3), 259–264.  
hTps://doi.org/10.7589/0090-3558-19.3.259  

Crance, J. L., Bowles, A. E., & Garver, A. (2013). Evidence for vocal learning in juvenile male killer whales, Orcinus orca, 
from an adven;;ous cross-socializing experiment. Journal of Experimental Biology, 217(8), 1229–1237.  
hTps://doi.org/10.1242/jeb.094300  

Dahlheim, M. E., & Awbrey, F. (1982). A classifica;on and comparison of vocaliza;ons of cap;ve killer whales (Orcinus 
orca). Journal of the Acous3c Society of America, 72(3), 661–670.  
hTps://doi.org/10.1121/1.388246  

de Bruyn, P. J. N., Tosh, C. A., & Terauds, A. (2013). Killer whale ecotypes: Is there a global model? Biological Reviews, 
88(1), 62–80.  
hTps://doi.org/10.1111/j.1469-185X.2012.00239.x  

Donnelly, D. M., McInnes, J. D., Jenner, K. C. S., Jenner, M.-N. M., & Morrice, M. (2021). The first records of Antarc;c 
type B and C killer whales (Orcinus orca) in Australian coastal waters. Aqua3c Mammals, 47(3), 292–302.  
hTps://doi.org/10.1578/AM.47.3.2021.292  

Dudzinski, K. M., Danaher-Garcìa, N., & Gregg, J. D. (2013). Pectoral fin contact between dolphin dyads at Zoo Duisburg, 
with comparison to other dolphin study popula;ons. Aqua3c Mammals, 39(4), 335–343.  
hTps://doi.org/10.1578/AM.39.4.2013.335  

Dudzinski, K. M., Gregg, J. D., Paulos, R. D., & Kuczaj, S. A. (2010). A comparison of pectoral fin contact behaviour for 
three dis;nct dolphin popula;ons. Behavioural Processes, 84, 559–567.  
hTps://doi.org/10.1016/j.beproc.2010.02.013  

Dudzinski, K. M., & Ribic, C. A. (2017). Pectoral fin contact as a mechanism for social bonding among dolphins. Animal 
Behavior and Cogni3on, 4(1), 30–48.  
hTps://doi.org/10.12966/abc.03.02.2017  

Duffield, D. A., O’Dell, D. K., McBain, J. F., & Andrews, B. (1995). Killer whale (Orcinus orca) reproduc;on at Sea World. 
Zoo Biology, 14(5), 417–430.  
hTps://doi.org/10.1002/zoo.1430140504  

Durban, J. W., Fearnbach, H., Burrows, D. G., Ylitalo, G. M., & Pitman, R. L. (2017). Morphological and ecological evidence 
for two sympatric forms of Type B killer whale around the Antarc;c Peninsula. Polar Biology, 40(1), 231–236.  
hTps://doi.org/10.1007/s00300-016-1942-x  

Esteban, R., Verborgh, P., Gauffier, P., Giménez, J., Afán, I., Cañadas, A., García, P., Murcia, J. L., Magalhães, S., Andreu, 
E., & de Stephanis, R. (2014). Iden;fying key habitat and seasonal paTerns of a cri;cally endangered popula;on 
of killer whales. Journal of the Marine Biological Associa3on of the United Kingdom, 94(6), 1317–1325.  
hTps://doi.org/10.1017/S002531541300091X  

Ford, J., & Ellis, G. (2006). Selec;ve foraging by fish-ea;ng killer whales Orcinus orca in Bri;sh Columbia. Marine Ecology 
Progress Series, 316, 185–199.  
hTps://doi.org/10.3354/meps316185  

Ford, J. K. B, Ellis, G. M., & Balcomb, K. C. (2000). Killer whales: the natural history and genealogy of Orcinus orca in 
Bri3sh Columbia and Washington. UBC press. 

Ford, J. K. B. (1989). Acous;c behaviour of resident killer whales (Orcinus orca) off Vancouver Island, Bri;sh Columbia. 
Canadian Journal of Zoology, 67(3), 727–745.  
hTps://doi.org/10.1139/z89-105  

Ford, J. K. B., Pilkington, J. F., Reira, A., Otsuki, M., Gisborne, B., Abernethy, R. M., Stredulinsky, E. H., Towers, J. R., & 
Ellis, G. M. (2017). Habitats of special importance to resident killer whales (Orcinus orca) off the West coast of 
Canada. Fisheries and Oceans Canada, Ecosystems and Oceans Science. 

https://doi.org/10.1111/j.1748-7692.2000.tb00907.x
https://doi.org/10.7589/0090-3558-19.3.259
https://doi.org/10.1242/jeb.094300
https://doi.org/10.1121/1.388246
https://doi.org/10.1111/j.1469-185X.2012.00239.x
https://doi.org/10.1578/AM.47.3.2021.292
https://doi.org/10.1578/AM.39.4.2013.335
https://doi.org/10.1016/j.beproc.2010.02.013
https://doi.org/10.12966/abc.03.02.2017
https://doi.org/10.1002/zoo.1430140504
https://doi.org/10.1007/s00300-016-1942-x
https://doi.org/10.1017/S002531541300091X
https://doi.org/10.3354/meps316185
https://doi.org/10.1139/z89-105


 

 

 

Funke, C., King, D. P., McBain, J. F., Adelung, D., & StoT, J. L. (2003). Expression and func;onal characteriza;on of killer 
whale (Orcinus orca) interleukin-6 (IL-6) and development of a compe;;ve immunoassay. Veterinary Immunology 
and Immunopathology, 93(1-2), 69–79.  
hTps://doi.org/10.1016/S0165-2427(03)00055-2  

Guinet, C. (1991). Inten;onal stranding appren;ceship and social play in killer whales (Orcinus orca). Canadian Journal 
of Zoology, 69(11), 2712–2716.  
hTps://doi.org/10.1139/z91-383  

Hall, J. D., & Johnson, C. S. (1972). Auditory thresholds of a killer whale Orcinus orca Linnaeus. Journal of the Acous3c 
Society of America, 51(2B), 515 –517.  
hTps://doi.org/10.1121/1.1912871  

Hanson, M. B., Emmons, C. K., Ford, M. J., EvereT, M., Parsons, K., Park, L. K., Hempelmann, J., Van Doornik, D. M., 
Schorr, G. S., Jacobsen, J. K., Sears, M. F., Sears, M. S., Sneva, J. G., Baird, R. W., & Barre, L. (2021). Endangered 
predators and endangered prey: Seasonal diet of Southern Resident killer whales. PLoS One, 16(3), e0247031.  
hTps://doi.org/10.1371/journal.pone.0247031  

Hedrick, M. S., & Duffield, D. A. (1991). Haematological and rheological characteris;cs of blood in seven marine mammal 
species: physiological implica;ons for diving behaviour. Journal of Zoology, 225(2), 273–283.  
hTps://doi.org/10.1111/j.1469-7998.1991.tb03816.x  

Hill, H. M., Guarino, S., Dietrich, S., & St Leger, J. (2016). An inventory of peer-reviewed ar;cles on killer whales (Orcinus 
orca) with a comparison to boTlenose dolphins (Tursiops truncatus). Animal Behavior and Cogni3on, 3(3), 135–
149.  
hTps://doi.org/10.12966/abc.03.08.2016   

Hoelzel, A. R. (1991). Killer whale preda;on on marine mammals at Punta Norte, Argen;na; food sharing, provisioning 
and foraging strategy. Behavioral Ecology and Sociobiology, 29(3), 197–204.  
hTps://doi.org/10.1007/BF00166401  

Kastelein, R. A., & Vaughan, N. (1989). Food consump;on, body measurements and weight changes of a female killer 
whale (Orcinus orca). Aqua3c Mammals, 15(1), 18–21.  

Kastelein, R. A., Walton, S., Odell, D., Nieuwstraten, S., & Wiepkema, P. (2000). Food consump;on of a cap;ve female 
killer whale (Orcinus orca). Aqua3c Mammals, 26(2), 127– 131. 

Kastelein, R. A., Kershaw, J., Berghout, E., & Wiepkema, P. R. (2003). Food consump;on and suckling in killer whales 
Orcinus orca at Marineland An;bes. Interna3onal Zoo Yearbook, 38(1), 204–218.  
hTps://doi.org/10.1111/j.1748-1090.2003.tb02081.x  

Kas;ng, N. W., Adderley, S. A. L., Safford, T., & HewleT, K. G. (1989). Thermoregula;on in beluga (Delphinapterus leucas) 
and killer (Orcinus orca) whales. Physiological Zoology, 62(3), 687–701.  
hTps://doi.org/10.1086/physzool.62.3.30157921  

King, D. P., Schrenzel, M. D., McKnight, M. L., Reidarson, T. H., Hanni, K. D., StoT, J. L., & Ferrick, D. A. (1996). Molecular 
cloning and sequencing of interleukin 6 cDNA fragments from the harbor seal (Phoca vitulina), killer whale 
(Orcinus orca), and Southern sea oTer (Enhydra lutris nereis). Immunogene3cs, 43, 190–195.  
hTps://doi.org/10.1007/bf00587299  

Kuningas, S., Similä, T., & Hammond, P. S. (2013). Popula;on size, survival and reproduc;ve rates of northern Norwegian 
killer whales (Orcinus orca) in 1986-2003. Journal of the Marine Biological Associa3on of the United Kingdom, 
94(6), 1277–1291.  
hTps://doi.org/10.1017/S0025315413000933  

Lusseau, D., Bain, D., Williams, R., & Smith, J. (2009). Vessel traffic disrupts the foraging behavior of southern resident 
killer whales Orcinus orca. Endangered Species Research, 6, 211–221.  
hTps://doi.org/10.3354/esr00154  

Manitzas Hill, H. M., Themelin, M., Dudzinski, K. M., Felice, M., & Robeck, T. (2025). Individual varia;on in ac;vity 
budgets of a stable popula;on of killer whales in managed care across a year. Behavioural Processes, 224, 105135.  
hTps://doi.org/10.1016/j.beproc.2024.105135  

Mar;nez, D. R., & Klinghammer, E. (1978). A par;al ethogram of the killer whale (Orcinus orca L.). Carnivore, 13(4), 13–
27.  

https://doi.org/10.1016/S0165-2427(03)00055-2
https://doi.org/10.1139/z91-383
https://doi.org/10.1121/1.1912871
https://doi.org/10.1371/journal.pone.0247031
https://doi.org/10.1111/j.1469-7998.1991.tb03816.x
https://doi.org/10.12966/abc.03.08.2016
https://doi.org/10.1007/BF00166401
https://doi.org/10.1111/j.1748-1090.2003.tb02081.x
https://doi.org/10.1086/physzool.62.3.30157921
https://doi.org/10.1007/bf00587299
https://doi.org/10.1017/S0025315413000933
https://doi.org/10.3354/esr00154
https://doi.org/10.1016/j.beproc.2024.105135


 

 

 

Matkin, C. O., Ward Testa, J., Ellis, G. M., & Sauli;s, E. L. (2014). Life history and popula;on dynamics of southern Alaska 
resident killer whales (Orcinus orca). Marine Mammal Science, 30(2), 460–479.  
hTps://doi.org/10.1111/mms.12049  

Noren, D. P., & Hauser, D. D. W. (2016). Surface-based observa;ons can be used to assess behavior and fine-scale habitat 
use by an endangered killer whale (Orcinus orca) popula;on. Aqua3c Mammals, 42(2), 168–183. 
hTps://doi.org/10.1578/AM.42.2.2016.168  

Olesiuk, P. F., Ellis, G. M., & Ford, J. K. B. (1990). Life history and popula;on dynamics of Northern Resident killer whales 
(Orcinus orca) in Bri;sh Columbia. Report of the Interna3onal Whaling Commission, Special, 12, 209–243. 

Olesiuk, P. F., Ellis, G. M., & Ford, J. K. B. (2005). Life history and popula;on dynamics of Northern Resident killer whales 
(Orcinus orca) in Bri;sh Columbia (pp. 1-75). Canadian Science Advisory Secretariat. 

Pitman, R. L., & Durban, J. W. (2012). Coopera;ve hun;ng behavior, prey selec;vity and prey handling by pack ice killer 
whales (Orcinus orca), type B, in Antarc;c Peninsula waters. Marine Mammal Science, 28(1), 16–36.  
hTps://doi.org/10.1111/j.1748-7692.2010.00453.x  

Pitman, R. L., Durban, J. W., Greenfelder, M., Guinet, C., Jorgensen, M., Olson, P. A., Plana, J., Tixier, P., & Towers, J. R. 
(2011). Observa;ons of a dis;nc;ve morphotype of killer whale (Orcinus orca), type D, from subantarc;c waters. 
Polar Biology, 34(2), 303–306.  
hTps://doi.org/10.1007/s00300-010-0871-3  

Pitman, R. L., & Ensor, P. (2003). Three forms of killer whales (Orcinus orca) in Antarc;c waters. Journal of Cetacean 
Research and Management, 5(2), 131–139.  
hTps://doi.org/10.47536/jcrm.v5i2.813  

Poncelet, E., Barbraud, C., & Guinet, C. (2010). Popula;on dynamics of killer whales (Orcinus orca) in the Crozet 
Archipelago, southern Indian Ocean: A mark-recapture study from 1977 to 2002. Journal of Cetacean Research 
and Management, 11(1), 41–48.  
hTps://doi.org/10.47536/jcrm.v11i1.629  

Read, F. L., Hohn, A. A., & Lockyer, C. H. (2018). A review of age es;ma;on methods in marine mammals with special 
reference to monodon;ds. NAMMCO Scien3fic Publica3ons, 10.  
hTps://doi.org/10.7557/3.4474  

Robeck, T. R., & Monfort, S. L. (2006). Characteriza;on of male killer whale (Orcinus orca) sexual matura;on and 
reproduc;ve seasonality. Theriogenology, 66(2), 242–250.  
hTps://doi.org/10.1016/j.theriogenology.2005.11.007  

Robeck, T. R., & Nollens, N. H. (2013). Hematologic and serum biochemical parameters reflect physiological changes 
during gesta;on and lacta;on in killer whales (Orcinus orca). Zoo Biology, 32(5), 497–509. 
hTps://doi.org/10.1002/zoo.21083  

Robeck, T. R., Schneyer, A. L., McBain, J. F., Dalton, L. M., Walsh, M. T., Czekala, N. M., & Kraemer, D. C. (1993). Analysis 
of urinary immunoreac;ve steroid metabolites and gonadotropins for characteriza;on of the estrous cycle, 
breeding period, and seasonal estrous ac;vity of cap;ve killer whales (Orcinus orca). Zoo Biology, 12(2), 173–
188.  
hTps://doi.org/10.1002/zoo.1430120204  

Robeck, T. R., Steinman, K. J., Gearhart, S., Reidarson, T. R., McBain, J. F., & Monfort, S. L. (2004). Reproduc;ve physiology 
and development of ar;ficial insemina;on technology in killer whales (Orcinus orca). Biology of Reproduc3on, 
71(2), 650–660.  
hTps://doi.org/10.1095/biolreprod.104.027961  

Robeck, T. R., Willis, K., Scarpuzzi, M. R., & O’Brien, J. K. (2015). Comparisons of life-history parameters between free-
ranging and cap;ve killer whale (Orcinus orca) popula;ons for applica;on toward species management. Journal 
of Mammalogy, 96(5), 1055–1070.  
hTps://doi.org/10.1093/jmammal/gyv113  

Sauli;s, E., Matkin, C., BarreT-Lennard, L., Heise, K., & Ellis, G. (2000). Foraging strategies of sympatric killer whale 
(Orcinus orca) popula;ons in Prince William Sound, Alaska. Marine Mammal Science, 16(1), 94–109.  
hTps://doi.org/10.1111/j.1748-7692.2000.tb00906.x  

https://doi.org/10.1111/mms.12049
https://doi.org/10.1578/AM.42.2.2016.168
https://doi.org/10.1111/j.1748-7692.2010.00453.x
https://doi.org/10.1007/s00300-010-0871-3
https://doi.org/10.47536/jcrm.v5i2.813
https://doi.org/10.47536/jcrm.v11i1.629
https://doi.org/10.7557/3.4474
https://doi.org/10.1016/j.theriogenology.2005.11.007
https://doi.org/10.1002/zoo.21083
https://doi.org/10.1002/zoo.1430120204
https://doi.org/10.1095/biolreprod.104.027961
https://doi.org/10.1093/jmammal/gyv113
https://doi.org/10.1111/j.1748-7692.2000.tb00906.x


 

 

 

Szymanski, M. D., Bain, D. E., Kiehl, K., Pennington, S., Wong, S., & Henry, K. R. (1999). Killer whale (Orcinus orca) hearing: 
auditory brainstem response and behavioral audiograms. Journal of the Acous3c Society of America, 106(2), 
1134–1141.  
hTps://doi.org/10.1121/1.427121  

 
Tennessen, J. B., Holt, M. M., Wright, B. M., Hanson, M. B., Emmons, C. K., Giles, D. A., Hogan, J. T., Thornton, S. J., & 

Deecke, V. B. (2023). Divergent foraging strategies between popula;ons of sympatric matrilineal killer whales. 
Behavioral Ecology, 34(3), 373–386.  
hTps://doi.org/10.1093/beheco/arad002  

Themelin, M., Ribic, C. A., Melillo-Swee;ng, K., & Dudzinski, K. M. (2020). A new approach to the study of rela;onship 
quality in dolphins: Framework and preliminary results. Behavioural Processes, 181, 104260.  
hTps://doi.org/10.1016/j.beproc.2020.104260  

Thornton, S., Toews, S., Stredulinsky, E., Gavrilchuk, K., Konrad Clarke, C., Burnham, R., Noren, D., Holt, M., & Vagle, S. 
(2022). Southern Resident Killer Whale (Orcinus orca) summer distribu;on and habitat use in the southern Salish 
Sea and the Swi|sure Bank area (2009 to 2020). Canadian Science Advisory Secretariat. 

Vargas-Bravo, M. H., Elorriaga-Verplancken, F. R., Olivos-Or;z, A., Morales-Guerrero, B., Liñán-Cabello, M. A., & Ortega-
Or;z, C. D. (2021). Note: Ecological aspects of killer whales from the Mexican Central Pacific coast: Revealing a 
new ecotype in the Eastern Tropical Pacific. Marine Mammal Science, 37(2), 674–689.  
hTps://doi.org/10.1111/mms.12748  

Walker, L. A., Cornell, L., Dahl, K. D., Czekala, N. M., Dargen, C. M., Joseph, B., Hsueh, A. J. W., & Lasley, B. L. (1988). 
Urinary concentra;ons of ovarian steroid hormone metabolites and bioac;ve FSH in killer whales (Orcinus orca) 
during ovarian cycles and pregnancy. Biology of Reproduc3on, 39,1013–1020.  
hTps://doi.org/10.1095/biolreprod39.5.1013  

Williams, R., Bain, D. E., Smith, J. C., & Lusseau, D. (2009). Effects of vessels on behaviour paTerns of individual southern 
resident killer whales. Endangered Species Research, 6, 199–209.  
hTps://doi.org/10.3354/esr00150  

Williams, R., Krkošek, M., Ashe, E., Branch, T. A., Clark, S., Hammond, P. S., Hoyt, H., Noren, D. P., Rosen, D., & Winship, 
A. (2011). Compe;ng conserva;on objec;ves for predators and prey: es;ma;ng killer whale prey requirements 
for chinook salmon. PLoS One, 6(11), e26738.  
hTps://doi.org/10.1371/journal.pone.0026738  

Worthy, G. A. J., Worthy, T. A. M., Yochem, P. K., & Dold, C. (2013). Basal metabolism of an adult male killer whale (Orcinus 
orca). Marine Mammal Science, 30(3), 1229–1237.  
hTps://doi.org/10.1111/mms.12091   

Yamamoto, C., & Kashiwagi, N. (2023). Affilia;ve behavior a|er aggressions in common boTlenose dolphins (Tursiops 
truncatus). Aqua3c Mammals, 49(3), 288–293.  
hTps://doi.org/10.1578/AM.49.3.2023.288  

 

https://doi.org/10.1121/1.427121
https://doi.org/10.1093/beheco/arad002
https://doi.org/10.1016/j.beproc.2020.104260
https://doi.org/10.1111/mms.12748
https://doi.org/10.1095/biolreprod39.5.1013
https://doi.org/10.3354/esr00150
https://doi.org/10.1371/journal.pone.0026738
https://doi.org/10.1111/mms.12091
https://doi.org/10.1578/AM.49.3.2023.288

