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Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

time

Individual v population: which to save?



Individual Population

Does it foster empathy? Yes
Yes, but sometimes less 

so than for single whale

Is it a moral/ethical issue? Yes Yes

Does it promote scientific understanding? Yes Moreso

Does it involve added risks?
Captivity-related 

risks,  adaptation
Wild population risks

Does it conserve a stock

(in perpetuity)?
Not directly Yes

time

time

Individual v population: which to save?



Abundance and trend



Abundance and trend

70

75

80

85

90

95

100

1995 2000 2005 2010 2015 2020 2025

Year

Total population



0 1 2 3 4 5 6 7 8 9 10

51+

46-50

41-45

36-40

31-35

26-30

21-25

16-20

11-15

6-10

0-5

Males

0 1 2 3 4 5 6 7 8 9 10

51+

46-50

41-45

36-40

31-35

26-30

21-25

16-20

11-15

6-10

0-5

Females

Age/sex structure



0 1 2 3 4 5 6 7 8 9 10

51+

46-50

41-45

36-40

31-35

26-30

21-25

16-20

11-15

6-10

0-5

Males

0 1 2 3 4 5 6 7 8 9 10

51+

46-50

41-45

36-40

31-35

26-30

21-25

16-20

11-15

6-10

0-5

Females

0

1

2

3

4

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

N
u

m
b

e
r 

F
e

m
a

le
s 

(2
0

2
2

)

Age

Age/sex structure

Reproductive ages



Mortality by sex and age group, 1998-2021



Health and condition

Fearnbach, Durban, Barrett-Lennard



(Risk = likelihood * consequences)

What are the risks?



Insufficient prey — Chinook salmon

Ocean

Spawning



Bycatch
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loss and degradation

Predation
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A Ave.
A Ave.

Contaminants

Bio-accumulation

Incorporation into sediments

• PCBs - polychlorinated biphenyl

• PBDEs - polybrominated diphenyl ether 

• DDT - dichloro-diphenyl-trichloroethane

• PAHs - polycyclic aromatic hydrocarbons

• etc.
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Risks

• Single or multiple?

• Predictable - same in the future?

• Proximate v ultimate

• Uncertainty requires precaution

+

• PCBs

• PBDEs 

• DDT

• PAHs

• Other?

*



Ward, Ford, & Hanson 2018

Population viability analysis



Population viability analysis

Sutirtha Dutta
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Sec. 101. (a) [IMPOSITION; EXCEPTIONS.] — There shall be a 

moratorium on the taking and importation of marine mammals….

(13) The term “take” means to harass, hunt, capture, or kill, or attempt to 

harass, hunt, capture, or kill any marine mammal. 

(18)(A) The term “harassment” means any act of pursuit, torment, or 

annoyance which—

(i) has the potential to injure a marine mammal or marine mammal 

stock in the wild [Level A harassment]; or

(ii) has the potential to disturb a marine mammal or marine 

mammal stock in the wild by causing disruption of behavioral 

patterns, including, but not limited to, migration, breathing, 

nursing, breeding, feeding, or sheltering [Level B harassment]. 

Abiding by laws (MMPA)
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