Comments on the Acoustic Exposure Criteria EIS (I.D. 060804F)

by

Linda Weilgart, Ph.D.

Department of Biology

Dalhousie University

Halifax, NS  B3H 4J1 Canada

7 March, 2005

My expertise is in the field of whale bioacoustics, having studied whale vocalizations for my M.Sc., Ph. D., and for my post-doctoral work.  I have been active in the issue of undersea noise and its effects on marine mammals since 1994.  I am an alternate member of the Marine Mammal Commission’s Advisory Committee on Acoustic Impacts on Marine Mammals and a member of its Subcommittee on Management and Mitigation.

I support Alternative II, which I understand is the most conservative option.  I find it nothing short of remarkable that of the six options, only one is more conservative than the status quo, namely Alternative II.  This, despite all the new scientific evidence indicating that we have grievously underestimated the impact of at least some types of underwater noise on at least some groups of marine mammals.  Despite all the grandiose talk of employing “science-based” acoustic criteria supported by “empirical data”, there is not a single scientific expert (myself included) that, to my knowledge, predicted that beaked whales would react to mid-frequency sonar (and perhaps seismic) by hemorrhaging throughout their bodies and washing up dead on beaches.  I guess the extrapolations from chinchillas and humans didn’t quite cover that scenario.  Yet that is precisely what happened and continues to happen while scientists tinker with their noise exposure formulae.  

From the proposed alternatives, one could easily conclude that, according to NMFS and the experts on its panel, such strandings never happened.  At least, I see no evidence of this alarming phenomenon being incorporated, in a precautionary way, into these proposed alternatives.  If one is to engage in the very risky process of extrapolations, why not start with the known lethal reaction of beaked whales to moderate received levels of mid-frequency sonar and extrapolate this degree of sensitivity to all other marine mammals?  I see no scientifically defensible reason why extrapolations only seem to be employed in a less conservative direction.  Considering how little we know of the lives of whales, I find the use of extrapolations in this Notice of Intent highly inappropriate and premature.  If, in the very infancy of studying diving behavior in marine mammals, we would have extrapolated from human diving behavior, a picture highly aberrant from reality would have emerged.

The focus of the noise exposure criteria seems to be nearly exclusively on PTS and TTS.  While direct auditory damage is probably the easiest impact to model, it represents a tiny fraction of the likely total impacts on the organisms and the environment.  Behavioral impacts which can affect the long-term health of populations seem to be given short shrift.  There appears to be little acknowledgment of the possibility that modest exposure to noise could have negative population consequences, despite evidence from several scientific studies of noise on fish (e.g. Lagardere 1982, Scholik and Yan 2002, Smith et al. 2004 ).  There is also absolutely no treatment of non-auditory effects as have been proposed for beaked whales and other deep divers.  What is the rationale for entirely ignoring this potentially important phenomenon?

Dividing marine mammals into five functional hearing groups once again places the emphasis only on direct auditory damage.  Why not divide marine mammals into groups by the depths of their dives?  There is good reason to believe that deep divers are more vulnerable to noise impacts and should be treated separately (e.g. Houser et al. 2001).    

Even if the focus is almost entirely on PTS and TTS, this Notice of Intent seems to gloss over the fact that PTS has never been studied in marine mammals, that only a handful of studies have examined TTS in marine mammals and never in the wild, and that, indeed, we don’t even have empirical knowledge of what most cetaceans can actually hear.  Moreover, any calculation of exposure presupposes that one knows where the animal is located in the sound field.  Unless one plans to tag each individual with an acoustic tag, I see no way of accurately determining noise exposure.  In short, there is a huge amount of guesswork in this process.  While this may be unavoidable, there is no excuse for abandoning precaution in the face of such vast uncertainty.

Alternative III defines Level B harassment as occurring when there is 50% avoidance by a species or animal group.  While such behavior would certainly suggest harassment, I can readily imagine scenarios whereby animals are harassed but choose to stay because they have encountered a large patch of prey.  There may be negative impacts to staying, but these must be balanced against other needs the animals must fulfill.  As such, it is difficult to determine whether a particular, short-term response to noise (such as abandonment or staying) translates into a threat to a population’s health.  Incidentally, Table 2 shows Level B harassment under Alternative III to occur at 160 dB for gray whales, based on studies by Malme et al. (1983, 1984).  I understood these studies to show 50% avoidance at around 120 dB, not 160 dB, for continuous noise.  

It is disturbing that effects on the ecosystem seem to be ignored under these acoustic exposure criteria.  The marine ecosystem is poorly understood and complex.  Nevertheless, impacts from noise that affect ecological processes could well be occurring and must be considered, as these could indirectly affect marine mammals.  Moreover, cumulative and synergistic effects need to be taken into account if one is concerned with truly protecting the marine environment.  Marine mammals face many stressors which may be exacerbated by noise.  As such, Alternative II is the most appropriate option as it incorporates more precaution.

While the duration of exposure is an important factor in determining the level of impact, I am not convinced that the manner in which duration is handled by some of the Alternatives is sufficiently conservative.  Once again, there is almost no hard data upon which to base management.  Are cetaceans more affected by a quieter noise over a longer period of time vs. a louder sound with a shorter duration?  We are unable to say.

A “science-based” approach to management based on “empirical data” requires that all reasonable interpretations and explanations of the results be considered and viewed in light of the limitations of a particular study.  All scenarios of possible impacts need to be contemplated.  I believe this Notice of Intent fails in this regard.  There is a myopic preoccupation with direct auditory damage to the exclusion of practically all other impacts.  Just because these data are more readily obtainable (from captive animals), does not mean they are the most important for the conservation of marine mammals.  It is poor science to ignore other studies that do not fit into your “scheme”.  The failure to incorporate the work on beaked whales and sonar into these acoustic criteria is a grave omission.  Equally lost is the cautionary lesson this phenomenon should have taught us, the scientists as well as the managers.

Unfortunately, the composition of the Acoustic Exposure Criteria panel of experts included no beaked whale specialist.  Representation on the panel did not reflect the diversity of viewpoints in the scientific community.  In addition, the Acoustic Exposure Criteria process suffered from a lack of transparency.  Despite the relevance to many members of the public, there was no public oversight and as such, the outcome is likely to be viewed with skepticism and suspicion.  For instance, a simple request for a listing of funding sources of panel scientists, made by a member of the Advisory Committee on Acoustic Impacts on Marine Mammals in April 2004, has been only partially fulfilled.  Such accountability appears to be standard among the Scientific Advisory Boards of the EPA, where panel members are diligently screened for conflicts of interest (e.g. Anderson 2003).  In contrast, the Acoustic Exposure Criteria panel is vulnerable to charges of conflict-of-interest, as major noise producers, such as the U.S. Navy, have heavily funded panel members’ research and one panel member is employed by the U.S. Navy.  The Advisory Committee member’s above request for a listing of funding sources resulted in a highly defensive reply by the director of the NMFS Acoustic Program.  His e-mail response is quoted below, as distributed to the Advisory Committee 20 July 2004:        

“…I was fully trained in the use of the scientific method, and my funding sources became irrelevant. Unlike lawyers, scientists don't take money to espouse some one else's viewpoint. We take money so that we can apply the scientific method to topics of research. The scientific method does not allow the use of personal (or sponsors') opinions because its goal is to reach objective truth. The Curriculum Vitae, a list of products 

resulting from use of the scientific method, also contains no personal or sponsors' opinions. Therefore, it is disingenuous to ask for our CVs on the pretext of "avoiding conflict of interest." There is no conflict 

when the scientific rules of evidence are applied; science shows what it shows. The only conflict is whether people "like" what science shows, and that is what this request for sources of funding is about.  One FACA committee member is trying to discredit our noise exposure criteria through the tired myth that government funding automatically "taints" people and their opinions. Discrediting science is a ploy by someone whose personal beliefs have been just been disproved by that science. The attempt here is particularly vicious because it calls into question the personal ethics and integrity of innocent individuals in order to get future noise policy guidelines based on something weaker than actual fact. This panel's personal wants did not enter into the creation of these criteria, and the wants of the person who forced this question should 

not enter into a discussion of the merits of our work.”

I do not believe that science is as clear-cut as the above colleague claims.  My interpretation of the science is that we are a long way from understanding the full consequences of noise on the marine environment.  We are unable to ascertain which levels will safeguard marine mammal populations in all, or even most, circumstances, and as such, we should strive to make our acoustic “footprint” as small as possible.   Only Alternative II brings us closer to that end.  
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