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Inferences of an overall downward trend over tist t&o decades, and associated estimates
of extinction risk for a postulated Hawaiian ingsultalse killer whale population in
Memorandum NMFS-PIFSC-22 (NMFS Memorandum) arisengnily from two sources of
information:

a) an estimate of minimum abundance from a 1989egu(Reevest al., 2009)
which is much greater than later estimates of ahnoel from aerial surveys and
photo-id based mark-recapture estimates; and

b) the declining trend in sighting rates fromeaiess of aerial surveys reported by
Mobleyet al. (2000) and Mobley (2004).

This information is converted into extinction rigktimates using the methodology set out in
Appendix B of that Memorandum. However, | consideat further analyses are needed
before such extinction risk estimates could be pteck particularly as the sources of concern
raised below suggest possibly appreciable sourfgassitive bias in these estimates.

1) Reevest al. (2009, pg 258) acknowledge the possibility thneirt minimum estimates
include offshore animals. This is acknowledgedhia NMFS memorandum (pgs 104 and
115) as well. However in calculating extinctionkrissing a Bayesian approach, no
consideration is given to this possibility. It istnincluded in any way in the “prior”
options listed on pgs A-11 to A-13. Sensitivity®)(B-13) with a broader distribution for
the 1989 abundance prior might appear to accourthie, but the results for that test are
heavily influenced by the Mobley survey sightingerame series, concerning which some
guestions arise below. A more appropriate sengitivould use a much lower range.

2) The relative weights given to different realiens from the priors constructed depend on
the likelihood evaluated for the abundance-relaéarmation. Here a number of queries
arise.

a) The formula given at the top of pg B-11 foe tontribution from the photo-id based
mark-recapture estimates is wrong. Theshould be squared and there is a multiplicative
factor of 0.5 missing. It is unclear whether these simply typos or whether this
calculation has been performed incorrectly.

b) Information detailing how the Baiad al. (2009) (unpublished) photo-id based mark-
recapture estimates listed on pg B-6 were compdts not seem to be publically
available, but the text there seems to suggest amfattors for the estimates for the two
different periods (2000-2004 and 2006-2009), inchttase a (likely positive) covariance
should be computed and incorporated in a modifechiila to that at the top of pg. B-11.



3)

4)

5)

c) While the change to a Poisson distributiontfe likelihood component from the
Mobley time series of sighting rate estimates (r@dof pg. B-11) is appropriate, no
attempt seems to have been made to take accoumthat might be substantial
overdispersion in these distributions, leadinguereveighting of this information.

Put another way, point c) above might be neressed as a concern about the
compatibility of Baird’s (probably somewhat negati biased due to neglect of
heterogeneity effects) abundance estimate for @@9-2004 period, and the absence of
sightings by Mobley in the 2000 and 2003 surveyse Three earlier Mobley surveys in
the 1990s provide an estimate of the survey “&fficy” parameteq. This allows a
calculation to be made of whether the subsequesdarale of sightings on these surveys is
consistent with the Poisson distributional assuomgimade, given the known abundance
at the time. If there is not such consistency,dbmparability of these surveys over time
becomes questionable, which would be contraryéactirrent assumptions underlying the
likelihood formulation.

Questions also arise about the CVs of the mewent Baircet al. (2009) estimates from
mark-recapture used in the likelihood (typicallyoab20%), given that these are much
less than the CV of 0.72 reported in Baétdal. (2005) for an estimate for the earlier
period. Why such an enormous difference (and orth wonsequences for the weight
accorded to these data in the extinction risk asy The extent of compatibility of the
estimates is unclear, given absence of detail @nntethodology used for the later
estimates. The earlier estimate comprised a likelilhweighted average over a number of
alternative models for including interactions inetltomputation of the abundance
estimates. The two most heavily weighted of thénteaternative models considered in
this process have non-overlapping 95% credibiliterivals, which does raise questions
about the defensibility of the averaging approasbdu How has the issue of interactions
been dealt with in the later Baietlal. abundance estimates?

A quite elaborate population model incorpargta number of different effects has been
used for the extinction risk estimation within ayBsian framework. However a Bayesian
approach makes the underlying assumption of colmpgtiof the model assumed and the
data input. That assumption becomes open to guestithis case given, for example, the
issue raised in 3) above. A particular concerrhat & Bayesian approach can give an
answer even if mutually inconsistent data are inpiten that answer would clearly be
wrong. Rather models and data inputs must be densiswith if necessary different
model-data combinations (each mutually consistenthinv themselves) computed,
followed by consideration of relative plausibility.

| recommend that before the extinction risk estenaif NMFS Memorandum are considered,
diagnostic checks be carried out on simpler mofitets the basis of maximum likelihood, in
particular to check mutual compatibility or otheswiof the data used and the model and
statistical distribution assumptions made. Thisreise should also seek to include further
reality checks. For example, the NMFS Memorandugyssts that fishing effects may have
caused the population of the postulated insularksto have declined since 1989. This would
then imply that the fishing before 1989 also causeae decline — but if one back-projects
on that basis, taking account of changing leveldigifing effort for which data would
presumably be available, is the result compatibid whe estimates quoted in the NMFS
Memorandum for the likely maximum “pre-disturbangapulation in the region? Only once



firm conclusions about model, assumption and dhtaces had been drawn from such an
exercise, would it seem to me to be appropriatadwe further to the Bayesian framework to
attempt to quantify extinction risk.

While my comments above do not pretend to be a celngmsive critique of the approaches
taken in the NMFS Memorandum, | consider that uh& concerns which | have addressed
are addressed, the conclusions drawn in the Mermdamrabout extinction risk should be
considered premature.
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