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I. INTRODUCTION

1. On February 8, 2019, I submitted a report pursuant to my role as an expert

witness on behalf of Mr. Marc Anderson, Ms. Kelly Nelson, and Ms. Juliette Morizur

( "Plaintiffs ") in this case. In that report, I provided my opinions on the accuracy of certain

statements made by Defendant SeaWorld Parks & Entertainment, Inc. ( "SeaWorld ") and detailed

my qualifications and experience.

2. I have been asked to prepare this rebuttal report to evaluate certain opinions

provided by SeaWorld's experts, Kevin Willis and Todd Robeck (collectively referred to herein

as "SeaWorld's Experts "). I understand that expert discovery is still ongoing, and that Mr. Willis

and Dr. Robeck will be deposed in the coming weeks. I reserve the right to further supplement

my opinions, and to expand and elaborate on my opinions at trial.

II. SEAWORLD'S EXPERTS' CRITIQUES OF THE RELEVANT SCIENTIFIC
LITERATURE ARE NOT VALID

3. SeaWorld's Experts claim to take issue with certain of the scientific literature

cited in my February 8 report. But both Dr. Robeck and Mr. Willis misrepresent the conclusions

and the scientific community's acceptance of that literature.

4. For example, SeaWorld's Experts imply that the Olesiuk et al. (1990)1 paper is

not a reliable study of orca longevity. Specifically, they claim that the ages of wild orcas J2 and

K7 were overestimated in the Olesiuk et al. (1990) paper .2 But they do not dispute that

numerous scientific articles published since 1990 have accepted and relied upon the findings in

1 Olesiuk, P.F. et al. (1990). Life history and population dynamics of resident killer whales
(Orcinus orca) in the coastal waters of British Columbia and Washington State. Report of the
International Whaling Commission, Special Issue 12: 209 -242.

2 Dr. Robeck does not cite to any literature or other authority to support his claim that K7's age
was overestimated.

1
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Olesiuk et al. (1990). Indeed, Dr. Robeck concedes that several independent scientists have used

K7's estimated age in peer -reviewed publications, including in the top -tier journal Science3 and

the extremely prestigious publication Proceedings of the Royal Society.'

5. In any event, two outliers amongst hundreds of data points would not affect the

statistical analysis performed by Olesiuk et al. (1990). As an analogy, observance of one or two

very cold days does not refute climate change when many, many data points show an increasing

trend in temperature. Statistical analyses account for small numbers of extreme outliers.

6. Matkin et al. (2014)5 -cited favorably by SeaWorld's Experts -confirmed that

any potential overestimation of the ages of J2 and K7 had a "negligible effect" on the Olesiuk et

al. (1990) conclusions. In a portion of the quoted paragraph that Dr. Robeck omitted from his

opinions, Matkin et al. (2014) observed: "Eliminating the correction factor slightly decreases the

age -specific reproductive and survival estimates in the older female age categories but has

negligible effect on classification of females into post- reproductive age classes." In fact, Matkin

et al. (2014) did not dispute the general conclusions of Olesiuk et al. (1990). Thus, SeaWorld's

Experts' discussion of the purportedly overestimated ages of J2 and K7 is a scientific red herring,

and by deliberately ignoring the second half of the Matkin et al. (2014) quote, SeaWorld's

Experts attempt to obfuscate the minimal effect that these ages have on the relevant issues here.6

3 Foster, E.A. et al. (2012). Adaptive prolonged postreproductive life span in killer whales.
Science 337(6100): 1313. doi: 10.1126 /science.1224198.

4 Johnstone, R.A. & Cant, M.A. (2010). The evolution of menopause in cetaceans and humans:
the role of demography. Proceedings of the Royal Society B: Biological Sciences 277(1701).
https: // doi .org /10.1098/rspb.2010.0988.

5 Matkin, C.O. et al. (2014). Life history and population dynamics of southern Alaska resident
killer whales (Orcinus orca). Marine Mammal Science 30(2): 460-479.

6 On the other hand, as described in my February 8 report and below, SeaWorld's Experts' use of
ASR to calculate life expectancy is a much graver statistical and scientific problem.

2
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7. In addition, SeaWorld's Experts almost entirely ignore the Olesiuk et al. (2005)7

study that updated the findings of the 1990 paper with the benefit of 15 more years of

observational data. Olesiuk et al. (2005) was internally peer- reviewed by the Canadian

Government and confirmed the Olesiuk et al. (1990) results, taking into account the starvation

years of the Northern Resident and Southern Resident wild orca populations in the late 1990s

and early 20005.8 Olesiuk et al. (2005) states: "It has become clear that killer whales can live

much longer than the 25 -30 years suggested by annuli in teeth (Mitchell and Baker 1980;

Christensen 1982, 1984) or survival rates of captive animals (Small and DeMaster 1995). Most

of the females that were in their teens when our study began 3 decades ago, are still alive today.

Indeed, several of the females that were post- reproductive, suggesting they were at least in their

305 or 40s when the study began, are still alive. Similarly, although we can't estimate their exact

ages, several males that were physically mature at the beginning of the study, suggesting they

were in their late teens, and possibly much older, are still alive."

8. Notably, SeaWorld's Experts repeatedly tout that Robeck et al. (2015)9 is a peer-

reviewed article, but fail to mention that the scientific literature they critique was also peer -

reviewed. Jett and Ventre (2015)10 was peer reviewed, as was Jett (2016),11 in Marine Mammal

7 Olesiuk, P.F. et al. (2005). Life history and population dynamics of Northern Resident killer
whales (Orcinus orca) in British Columbia, Canadian Science Advisory Secretariat.

8 As described in my February 8 report and below, the Robeck et al. (2015) paper improperly
disregarded this environmental calamity in its analysis.
9 Robeck, T., et al. (2015). Comparisons of life -history parameters between free- ranging and
captive killer whale (Orcinus orca) populations for application toward species management. J.
Mammology.

10 Jett, J. & Ventre, J. (2015). Captive killer whale (Orcinus orca) survival. Marine Mammal
Science.
11 Jett, J. (2016). Response to Robeck et al.'s critique of Jett and Ventre (2015) captive killer
whale (Orcinus orca) survival. Marine Mammal Science 32(2): 793 -798.

3
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Science. Parsons and Rose (2018)12 was peer- reviewed. Olesiuk et al. (2005) (the update of

Olesiuk et al. (1990) which was, itself, peer- reviewed) was internally peer- reviewed by the

Canadian Government. Even peer- reviewed papers may get critiqued by the scientific

community, for example in the form of rebuttal papers, of which there are several against

Robeck et al. (2015).13 In fact, Robeck et al. (2015) has been resoundingly critiqued by others in

the scientific community- despite being peer- reviewed. As an article in the prestigious journal

Nature observed, "[Dr. Douglas] DeMaster notes that the comparison that Robeck and his

colleagues made between captive killer whales and a disturbed wild population is not useful. "14

9. It should be noted that the Robeck et al. (2015) paper does not appear in Marine

Mammal Science. As the official journal of the Society for Marine Mammalogy, the professional

society for marine mammal science, Marine Mammal Science can draw from more specific

marine mammal science expertise than Journal of Mammalogy, where Robeck et al. (2015)

appears.15 Thus, the peer- review in Marine Mammal Science would be more apt and include

experts from the field.

10. Dr. Robeck also mischaracterizes a recent paper I published in a tourism journa1.16

That paper mentions orca mortality rates, citing Ford (2009)17 for estimated ages of wild orcas

12 Parsons, É.C.M. & Rose, N.A. (2018). The Blacsh Effect: Corporate and policy change in
the face of shifting public opinion on captive cetaceans. Tourism in Marine Environments 13:
73 -83.

13 See, e.g., Jett (2016); Franks, D.W. et al. (2016). The significance of postreproductive
lifespans in killer whales: a comment on Robeck et al. Journal of Mammalogy 97(3): 903 -909.

14 Callaway, E. (2016). Clash over killer whale captivity. Nature 531: 426 -427.
15 Many of the articles SeaWorld's Experts critique did appear in the prestigious Marine
Mammal Science. See, e.g., Jett and Ventre (2015).

16 Parsons and Rose (2018).

4
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and a number of papers that found the majority of captive orcas died in their 20s and 30s. Dr.

Robeck does not dispute the accuracy of these citations; instead he attributes to me and my co-

author a statement that was not made in the article.

11. Finally, Dr. Robeck cites to a paper he references as "Jaakkola and Willis

(2019)." I searched for such paper, and was unable to find any indication that it has been finally

accepted or published by any journal. As I do social media for the journal Marine Mammal

Science, I get notified by the editor when papers are accepted. Also of note, both Jaakkola and

Willis are associated with the zoological and captivity industry, and of course Mr. Willis is being

paid to serve as SeaWorld's expert witness in this case.

III. SEAWORLD'S EXPERTS' OPINIONS CONFIRM THE FLAWS IN THE
ROBECK ET AL. (2015) PAPER

A. At Best, Robeck et al. (2015) Concludes That SeaWorld's Captive Orcas
Have Mortality Rates Similar To. Wild Orca Populations That Were, And /Or
Are, Starving Or Threatened With Extinction.

12. As discussed in my February 8 report, Robeck et al. (2015) compares survivorship

metrics of SeaWorld captive orcas to Northern and Southern Resident wild orca populations.

These wild orca populations are listed as endangered under the Endangered Species Act and /or

threatened under the Canadian Species at Risk Act. In addition to their bodies containing high

levels of pollutants,18 they have faced major shortages of food. l9 Therefore, at best SeaWorld's

17 Ford, J.K.B. et al. (2009). Linking killer whale survival and prey abundance: Food limitation
in the oceans' apex predator? Biology Letters 6: 139 -142, doi.10.1098/rsb1.2009.0468, available
at https: // royalsocietypublishing. org/ doi /pdf/10.1098/rsb1.2009.0468.

18 Ross, P.S. et al. (2000). High PCB concentrations in free -ranging Pacific killer
whales, Orcinus orca: Effects of age, sex and dietary preference. Marine Pollution Bulletin 40:
504 -515; Krahn, M.M. et al. (2009). Effects of age, sex and reproductive status on persistent
organic pollutant concentrations in "Southern Resident" killer whales. Marine Pollution Bulletin
58: 1522 -1529.

5
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captive whales have mortality rates and survival expectance similar to highly impacted and

threatened populations that are rapidly declining at an unsustainable rate towards extinction, so

much so that they have national protection in the United States and Canada.

13. SeaWorld's Experts entirely disregard the ecology of the Southern and Northern

Resident orca habitat by failing to exclude the years in which these populations were starving

and crashing in numbers. Yet, in their Robeck et al. (2015) paper, they incorporate the

"ecology" of captivity (i.e., they exclude data from the earlier years of captivity when husbandry

was purportedly less advanced and mortality rates higher) when constructing the comparison

datasets. This inconsistent approach to the data invalidates Robeck et al. (2015) as a

comparative study.

14. Jett (2016) pointed out the problem of using the Southern and Northern Resident

populations as a comparison because of the impacts they faced: "The southern killer whale

population is listed as endangered under both the Endangered Species Act (U.S.) and Species at

Risk Act (Canada). This population has been compromised for many years due to myriad

factors, including live captures for theme parks (National Marine Fisheries Service 2008).

Consequently, the southern resident population has gone through periods of both `unrestrained

growth' and `no net change' (Olesiuk et al. 2005). 'Similarly, since 2001, the Northern Resident

population has been listed as threatened under the Species at Risk Act (Canada) (Allen and

Angliss 2013), and it too has gone through periods of population growth and decline (Olesiuk et

al. 2005) due to captures for theme parks and other factors (Fisheries and Oceans Canada 2008).

Establishing the survival potential of killer whales based on endangered or threatened wild

19 Ford, J.K.B. et al. (2009). Linking killer whale survival and prey abundance: Food limitation
in the oceans' apex predator? Biology Letters 6: 139 -142, doi.10.1098/rsb1.2009.0468, available
at https:// royalsocietypublishing. org/ doi /pdf/10.1098/rsb1.2009.0468.

6
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populations is problematic." A similar statement is attributed to Dr. DeMaster in an article in the

journal Nature.20

15. Aside from painting a misleading picture of the health and lifespan of SeaWorld

captive orcas, Robeck et al. (2015)'s problematic comparison datasets invalidate the paper's

ASR -based method. As SeaWorld's Experts concede, to be valid this method requires that the

ASR be constant over time.21 Yet, despite the undisputed history of environmental challenges of

the wild orca populations, Mr. Willis claims that ASR for the Northern Resident and Southern

Resident orcas did not change over time. This claim is as unbelievable as it is unsupported. Mr.

Willis does not cite to any authority in support of his claim, and in fact his assertion is

contradicted by published authority. For example, Olesiuk et al. (2005) states that: "all sex and

age -classes experienced higher mortality during less favourable conditions" and also notes that

mortality rates doubled during poor conditions for these wild populations. Accordingly, Robeck

et al. (2015)'s inclusion of data over the entire time period in the wild orca comparison datasets

is invalid, given the changing ASR during that time period. SeaWorld's Experts have no

explanation for why the wild orca datasets were treated in this way, when the captive orca

datasets were split into different time periods -likely in an attempt to highlight the more

favorable data from the more recent time period.22

20 Callaway (2016).
21 I discussed this issue at length in my February 8 report.
22 Mr. Willis claims that ASR for SeaWorld captive orcas changed over time. While I do not
dispute that has been shown for SeaWorld's captive orcas, my personal research demonstrates
that ASRs for captive killer whales globally have not improved over time. My colleagues and I
used ASR to compare survivorship in a study of 245 killer whales worldwide, with the results
presented at the 20t1ì Biennial Conference on the Biology of Marine Mammals, in Dunedin, New
Zealand. That study found that (age cohorts and sexes combined) the ASR was 0.916 (95%
Confidence Interval ( "CI ") 0.903 0.929; n = 188 killer whales). We also looked at animals
who have experienced only post -1993 husbandry and compared them to killer whales that only
(continued...)
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16. Relatedly, Dr. Robeck points to two articles that he claims show that the

starvation of the resident populations was caused by a "natural" reduction in prey. It is alarming

that Dr. Robeck does not understand the devastating, non -natural environmental impacts humans

have had on these wild orca populations. Tellingly, neither of the articles Dr. Robeck cites in

support have anything to do with the salmon crashes in the Pacific Northwest. Beamish and

Mahnken (2001) addresses salmon growth rates related to normal seasonality, generally, and

Beamish et al. (2009) was a general paper about climate change and salmon resilience or lack

thereof.23 Notably and remarkably, Dr. Robeck does not cite Ford et al. (2009), which is the

peer- reviewed paper that links actual Chinook salmon crashes to orca population declines in the

Pacific Northwest. His omission of this peer- reviewed paper is a very serious omission,

especially given that Ford et al. (2009) clearly refutes his arguments.

17. The anthropogenic impacts on Southern and Northern Resident orcas is accepted

by the science community and by the statutory authorities. For example, there is a Southern

Resident recovery plan in place under the Endangered Species Act, and myriad actions have

been taken to protect these populations by the U.S. Marine Mammal Commission and National

Marine Fisheries Services, and the relevant Canadian authorities. The actual salmon declines in

the Pacific Northwest are not naturally occurring, but rather are the result of human -caused

habitat degradation. For the Southern Residents, the Chinook salmon depression is ongoing.

experienced pre -1993 husbandry and found that there was no significant difference (ASR pre
1993: 0.937 (CI 0.916 - 0.958) vs ASR post 1993: 0.934 (CI 0.907 - 0.962); n = 119)
disproving that globally improved husbandry would improve ASRs over time. Also, we found
that captive -born individuals (ASR: 0.937 (CI 0.847 - 0.906); n = 58) exhibited the same ASRs
as the captive population pre -1993. This suggested that orcas appear inherently unable to adjust
physiologically to captivity.
23 There are two Beamish et al. (2009) papers. Dr. Robeck does not specifically identify to
which paper he is citing.

8

CONFIDENTIAL - SUBJECT TO PROTECTIVE ORDER

Case 4:15-cv-02172-JSW   Document 399-2   Filed 09/06/19   Page 118 of 125



18. NOAA scientist Dr. K. Marshall MacLean recently reviewed collapsing salmon

stocks in the Pacific Northwest. She found that between 1989 through 2017 there were 175 U.S.

Government- designated "fishery disasters" for salmon on the Pacific coast. Anthropogenic

climate change was related to these disasters, but other anthropogenic factors were also deemed

to be factors (over fishing, dams, etc). These were not natural, nor insignificant events.

19. The statistical comparisons in Robeck et al. (2015) were made only between

SeaWorld captive orcas and Northern and Southern Resident wild orca populations.24 The paper

does not compare captive orcas to global, healthy whale populations. As a result, Robeck et al.

(2015) cannot be used to claim that SeaWorld whales survive as well as healthy wild whales.

Doing so would be the equivalent of claiming that humans are the largest creatures in the

universe just because we can show that we are so much larger than frogs. It is well- accepted that

frogs are not large animals. Likewise, it is well- accepted that Southern and Northern Resident

orca populations are not good comparison populations for healthy orcas because all of the myriad

threats they face.

B. The Findings In Robeck et al. (2015) Are Based On Unreliable And Cherry -
Picked Data.

20. SeaWorld's Experts do not dispute that Robeck et al. (2015) used estimated age

animals in their captive population but excluded estimated age animals from the wild population

when constructing comparison datasets. In addition, Robeck et al. (2015) excluded without

24 While SeaWorld's Experts purport to compare captive orca populations to the Southern.
Alaskan Resident population, it should be noted that Matkin et al. (2014) never calculated the
combined ASR value presented in Robeck et al. (2015)'s table. Matkin et al. (2014) calculated
only age and sex -specific values, and did not calculate values for all sexes and ages combined.
Indeed, looking at the combined sex, but specific age classes in Matkin et al. (2014), once the
wild orcas pass 1.5 years of age, they have a much higher ASR than presented by Robeck et al.
(2015). This suggests that the Robeck et al. (2015) Southern Alaskan Resident ASR figure is
likely to be misleading.
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explanation captive animals like Bjossa who died shortly after being transferred to SeaWorld, but

included long -lived animals like Corky, who spent much of her life at another facility. These

cherry -picked datasets seriously call into question any conclusions based on that data.

21. As discussed in my February 8 report, this approach biases the data sample by

excluding the oldest animals in the wild sample, but including estimated age older animals in the

captive sample. The first known -age animal in the captive sample was born in 1985 (and died in

2010 at the age of 25); the oldest ever known -age animal in the captive sample (who is still

living) was born in September 1988 (making her 27 in September 2015). The captive whales

who are older than 30 were wild- caught as juveniles and their ages are estimated. If Robeck et

al. (2015) used the same methodology for captive animals as for wild animals, the mean age of

the captive animals would drop dramatically. Such methodology would exclude, for example,

Tilikum (age 35), Ulises (41), Orky (27), Corky (52), Katina (43), and Kasatka (41) from the

captive sample.

22. To use an analogy, imagine if you wanted to compare the heights of two human

populations, but you only had a 6' tape measure. The first population has many shorter people

(5' 7 "), but also many tall people well over 6' (say half are 6' 5" or above). The second

population is all about 5' 9." If you ignore all of the people over 6' in the first population

because you only have a 6' tape measure, your analysis is going to say that the second population

is taller. Though you could not precisely measure the 6'5" people, they existed and should have

been taken into consideration when making a comparison. SeaWorld has effectively ignored all

of the obviously tall people, to its advantage.

23. As an illustration of how the Robeck et al. (2015) methodology seriously skewed

its results, it is well established that female orcas live significantly longer than males. Yet no
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statistical difference was found between the sexes in Robeck et al. (2015)'s wild orca sample,

likely because all of the older wild animals (that were mostly female) were excluded from the

dataset.

24. Dr. Robeck's purported "Updated Analysis" suffers from the same flaws

described here and in my February 8 report. From what I can te11,25 his purported analysis

continues to exclude the oldest orcas from the wild orca dataset while including all estimated -age

orcas in the captive orca dataset. Moreover, at best, Dr. Robeck's analysis suggests that

SeaWorld captive orcas live as long as nearly extinct, starving, wild orca populations. This is

hardly anything to brag about.

C. The Findings In Robeck et al. (2015) Are Based On Flawed Methodology.

25. ASR is a flawed and inappropriate means of calculating life expectancy for orcas,

and so cannot be used as evidence of actual higher life expectancies, as SeaWorld's Experts

attempt to do. Importantly, this is in part because ASR changes as orcas age -which neither Dr.

Robeck nor Mr. Willis disputes. Violation of this necessary assumption invalidates the use of

ASR to determine life expectancy for almost all mammals, since younger and older animals or

more likely to die than prime -of -life animals.26

26. SeaWorld's Experts misleadingly claim that ASR is a valid measure of longevity

because other scientific papers have used this metric. But no other scientific paper has used ASR

25 Dr. Robeck does not clearly disclose his methodology for this purported "Updated Analysis"
in his report, nor does he suggest that the analysis was subjected to any quality or peer review.
Should additional clarity on this analysis be provided during the remainder of expert discovery, I
reserve the right to expand on my response and opinions at trial.

26 Survivorship to life stages gives a better comparison between wild and captive populations.
See Jett and Ventre (2015). For example, up to 80 percent of the killer whales in the Pacific
Northwest populations reach sexual maturity and up to 45 percent reach menopause (about 35-
40 years of age). Brent et al. (2015). In captivity, only 45 percent have reached sexual maturity
and only 7 percent have reached menopause. Jett and Ventre (2015).
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to determine average life expectancy for orcas, as Robeck et al. (2015) did. For example, Jett

and Ventre (2015) compared ASRs of captive and wild orcas in passing, while also pointing out

the problems of using ASR and explaining why they did not use that method in a peer- reviewed

rebuttal in Marine Mammal Science.27

27. In fact, well- respected scientists have specifically cautioned against this

approach. I find it concerning that Mr. Willis "was unable to find th[e] language" in DeMaster

and Drevenak (1988)28 cautioning against this method, but perhaps that is telling. That paper

stated: "The expected number of years that an animal will survive, given that survival is

constant from year to year, is estimated as follows ... this relationship is based on the

assumption that survival is constant over all ages ... Because relatively small differences in

the ASRs can result in large differences in estimates of life expectancy and because it is

commonly accepted that at some point survival does start declining with age, we think that the

ASR and not average longevity should be used in comparing the survival rate of free -ranging

and captive dolphins or in comparing the survival rate of dolphins held at different institutions."

In case that was not clear, Dr. DeMaster later specifically critiqued the Robeck et al. (2015)

method.29

28. In addition, as alluded to above and explained in my February 8 report, ASR

derived from a dataset that covers a prolonged time period cannot be used to calculate life

expectancy unless that ASR remains constant over that time period. SeaWorld's Experts claim

that the ASR for SeaWorld's captive orcas improved over time, including over the time period

27 Jett (2016).

28 DeMaster, D.P. & Drevenak, J.K. (1988). Survivorship patterns in three species of captive
cetaceans. Marine Mammal Science 4: 297 -311.

29 Callaway (2016).
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covering the dataset used to calculate captive -born orca life expectancy. In other words,

SeaWorld's Experts' calculation of life expectancy violated a necessary assumption of the ASR -

based method that ASR remain constant over time -and so is invalid.

29. SeaWorld's Experts attempt to excuse their flawed ASR analysis by pointing to

the Kaplan Meier curves that appear in Robeck et al. (2015). As an initial matter, these curves

are very rough because their sample size was so much smaller than Jett and Ventre's, indicating

that this method is also not reliable. Moreover, even if the analysis is correct, the most that may

be drawn from the data is, again, that SeaWorld animals are only surviving as well as two

populations that were, and /or are, literally starving, heavily impacted, and threatened with

extinction. They are not populations representative of wild healthy orca populations or of orcas

globally.

IV. SEAWORLD'S EXPERTS DO NOT DISPUTE THAT SEAWORLD'S CAPTIVE
ORCAS DO NOT LIVE AS LONG AS SEAWORLD CLAIMS

30. As noted in my February 8 report, among other misrepresentations about its

captive orcas' lifespans, SeaWorld claims that female captive orcas have an average life

expectancy of 46 -50 years, and male captive orcas have an average life expectancy of 30 -38

years. Neither of SeaWorld's Experts disputes that SeaWorld's captive orcas have not actually

lived as long as SeaWorld claims. Indeed, as noted in my February 8 report, less than 8% of all

orcas who have ever been kept captive at SeaWorld have lived past the age of 35.

31. As the data in my February 8 report shows, SeaWorld has held 34 whales who

were born in captivity. 22 of these are still living -but 15 of these were born in 2000 or later. Of

the 15 who could have lived for 20 years or more, only six have. These numbers contradict

SeaWorld's claim that its captive orcas live just as long as wild orcas, whose mean life

expectancy is at least 30 -50 years by SeaWorld's own estimate. If conditions for the animals
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were so much safer, more stable, more secure, and healthier at SeaWorld then more of the

captive -born whales should be living longer and the survival rates should not be only equivalent

to two of the most threatened and impacted wild orca populations. This is the important point.

32. Dr. Robeck claims that, were one to look at all of the Northern Resident orcas still

alive today, only four orcas are older than SeaWorld's captive orca Corky. But this ignores that

there have been many animals in the Pacific Northwest who were almost certainly older than

Corky but who have died. Just looking at the animals alive now is nonsensical, particularly

when this population is known to have suffered due to environmental effects in the recent past.

In addition to the effects discussed above, the captures of wild orcas -from which SeaWorld

directly benefitted- themselves likely contributed to increased mortality amongst these wild

populations, since adult orcas were likely killed during the capture process.30 For this same

reason, Dr. Robeck's statement that only 2.1% of wild Northern Resident orcas were over the

age of 50 in 2014 is misleading, since it ignores that one of the primary reasons for this age gap

is SeaWorld and the rest of the captive orca industry's forcible removal and decimation of wild

orcas from that age cohort in the 1960s and 1970s. Contrary to Dr. Robeck's claim, because of

these environmental effects that hit the Northern Resident population, the age data of the

Northern Resident populations is biased in favor of Corky. And, as noted previously, Corky

spent much of her life at another facility -not SeaWorld.

33. Dr. Robeck references two papers studying age at death for orcas caught by

whalers (Christensen, 1984), or a combination of stranded and caught animals (Best et al., 2010).

These papers determined age at death using tooth sections. Tooth sections are not necessarily a

3° See https://theprovince.com / feature / bringing -corky- home -b -c- captured- killer -whale- a -60s-
sole- survivor -servant -of- seaworld.
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reliable method for aging older animals. Olesiuk et al. (2005) reinforces this in their Canadian

Government report: "it has since been shown that dentinal annuli in killer whale teeth are

completely occluded by about 30 years of age." I can personally attest to how difficult it is to

count age layers after an animal gets older than their teens, given my work in aging odontocete

teeth in a NOAA lab. SeaWorld has many known -age animals from which they could extract

teeth to test the reliability of this method of determining age. Yet this data is not available.

34. Importantly, there is no way of knowing if whalers caught whales in proportions

that represented the age distribution of the population. In other words, it's possible that the

datasets used by these two studies were biased against identifying older animals, both because

tooth sectioning might make older animals in the sample seem younger than they actually were

and because one might argue that older animals would be more wily and less likely to be caught

by whalers (or less likely to accidentally strand).

35. Even if these data were reliable, these animals are not necessarily representative

of the age distribution found in the living population. If you looked at the age of pedestrians hit

by cars, you would probably find that they are much lower than the average age of the population

(for a variety of reasons that older people may be less likely to be walking across the road

without looking).

V. CONCLUSION

36. The opinions of Mr. Willis and Dr. Robeck do not change any of the opinions in

my February 8 report.

Dated: April 19, 2019

t._. _......._. .

Dr. E.C.M. Parsons
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