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Abstract

There is a pressing need to do concurrent and follow-up monitoring of behavioral and possible population-level effects of seismic surveys, especially where assumptions are made that impacts will be either negligible, or dramatic.  Current operating assumptions are based on studies done in the past, but the recent increase in public concern about ocean noise has thrown some of the assumptions into question, partly due to increased ethical concerns, and partly due to recent observations of physiological damage in ocean life due to loud sounds.   One of the short-comings of the current regulatory regime is that mitigation and operational standards are set based on models and assumptions which are rarely confirmed in the field; monitoring is generally limited to ship-board observations, with little if any monitoring at the edges of the behavioral disturbance zone (which may extend 5-20km).  Likewise, those opposing surveys base their objections on claims of drastic impacts, which are also rarely checked in the field (some of which may require follow up with fishermen up to several months later).  Given that the research community has devoted substantial resources to studying the propagation of sound in various situations, and to determining the thresholds for behavioral and physiological effects, it may fall to the environmental community to spearhead more comprehensive observations of distant behavioral effects, and to mount patrols to look for possible beachings. 

I offer these observations to all parties, from the perspective of the Acoustic Ecology Institute, which addresses sound-related environmental issues of all kinds with an ethical concern for the rights of non-human wildlife and an appreciation of the efforts by project planners to design research in ways that minimize environmental impacts.  

The Chicxulub Survey, January 3-February 23, 2005
At this late date, my suggestions start from the assumption that the project will take place as planned.  While efforts are under way to pull the plug on the survey, planning needs to begin toward mounting some monitoring efforts that would provide valuable feedback on the effects of the survey, should it take place.  Ideally, the monitoring I suggest would be coordinated by an independent party.  In this case, since the survey is imminent, it is likely that any additional monitoring will be done in an ad-hoc manner by interested parties.

In general, it appears to me that project planners have taken care in the timing of the survey so that environmental and economic effects will be modest.  The most important designated areas of biological concern are mostly or completely outside the 160dB and 145dB safety radii, with a safety zone of 3.5 km to be maintained around the ship.  While the effectiveness of visual monitoring at such long range can be rightly questioned, even with the addition of some PAM, it is nonetheless likely that avoidance behaviors will assure that virtually all mobile sea creatures will be safe from catastrophic injury. 

At the same time, environmental advocates are suggesting that the techniques being used in this project are known to “collapse fisheries and kill whales.”  Indeed, fishermen around the world have complained of at least temporary declines in catches during surveys, and there have been occasional reports of whales, and more recently squid, dying in the vicinity of surveys.

While it may be possible to move toward having some additional monitoring become part of permitting of surveys, until then (or, in addition to that) it seems likely that those who have continuing questions may be well served to put some networking and planning effort into mounting observation and monitoring trips in conjunction with surveys, in order to validate their concerns.  If the survey proceeds as planned, it would be very helpful if some of the grassroots groups which have been involved in the process up to now could organize local or outside monitors to gather observations during and after the surveys (including observations before the surveys would be ideal, though time is short for this one).

Impacts on cetaceans: I agree with the project planners’ assessment that this shallow-water project is very unlikely to have much impact at all on whale populations in the region. Lacking underwater canyons, it appears highly unlikely that beaked whales (the family seemingly most susceptible to physiological damage from loud sounds) will be encountered.  Encounters with dolphins are far more likely; though it can be expected that dolphins will rather easily avoid close exposure to the airguns, the longer-range sound propagation in shallow waters may mean that many are repeatedly exposed to moderate (130-160dB) sound levels.  This sort of exposure (which may well cause some TTS) may not trigger regulatory concern, but raises valid questions about behavioral harassment in the minds of many, and points to the need for cumulative impact modeling such as that suggested by McCauley. (Some objections may be based more ethical concerns than scientific evidence of individual or population-level effects; while scientific questions regarding repeated exposure to moderate sound levels are in need of further study, I hold that the ethical considerations are expressions of valid public, scientific, and regulatory concerns.)

To check for the possibility that dolphins may be injured or temporarily disoriented by exposure to airgun signals (the distance at which this may happen is irrelevant), efforts should begin soon to mount local patrols along shorelines in the survey area, in order to identify any beachings that may occur during the survey. It is not unreasonable to suggest that such beachings are more common than we know, due to a lack of surveillance; however, we do not at this point have any real idea how common they may be.  If such beachings do occur, they would become important new evidence that may affirm similar concerns that arose after the Haro Straight incidents, involving mid-frequency naval sonars.

Fisheries: It appears that the project has generally succeeded in avoiding the most economically important times for the local fisheries.  However, what the LDEO/UTIG documents refer to as “general fishing” does take place in January and February, once the El Norte winds die down.  Mention is made that “during the past few years” there has been a moratorium on fishing from January 15-February 15, to allow for recovery of stocks; it is not clear whether such a moratorium is planned for this year.  If it is, then economic effects of the surveys should be minimal, with the exception that locals may be especially anxious to have some successful fishing expeditions in the early weeks of the survey, after the three-month period of high winds and before the moratorium kicks in.  Are the local fishermen mobile enough to travel to areas 10-20km from where the Ewing is working each day?  If so, then they should be able to find their fish.  I agree, with ethical reservations, with the general assessment that fish will be able to move away from the damaging levels of sound near the Ewing, and that fish mortality is likely to be insignificant.

It is especially important that someone do on-the-ground follow-up with local fishermen during and after the surveys, to confirm whether these assumptions were correct.  In particular, project planners are assuming that the displacement caused by the sounds during the survey will have no impact on spawning and catch rates during active seasons in the spring and summer, while environmental advocates fear dramatic effects on local fisheries.  These assumptions should be checked, by determining whether there is any decline in octopus or shrimp harvests in the seasons following the survey. In addition, many of the commercially important fish species (including grouper, snapper, and spiny lobster) are dispersed in the waters that will be affected by the survey, though their spawning periods are later in the year; general fishery success should also be monitored. (while single-year declines in catch couldn’t necessarily be linked to the survey, they would be an important indicator that further study and more caution is needed.)

Specific species of concern: Water clams are expected to begin spawning in February, while the survey is underway.  How can effects on this species be monitored? Likewise, the spiny lobster planktonic stage lasts for up to 12 months, with the peak of settlement occurring in spring; are the planktonic stage lobsters at risk during the end of their cycle, when the survey is taking place? How can we know?  In the cases of both lobsters and clams, the growth of individuals is slow enough that tracking reductions in this years’ biologically important development may be difficult to assess. Any possible avenues though which the clam and lobster effects could be monitored would be helpful and important.
Relatively large 160dB radius: good opportunity to monitor effects at long ranges.  Based on the recent Ewing calibration study results for shallow water sound propagation, project planners are projecting a 12km radius within which sound levels will be 160dB or above (7km for 170dB, 3.5km for 180dB).  This suggests that the area in which marine life is likely to be affected is quite large; avoidance often occurs at levels of 160dB, and not uncommonly at lower levels.  I would suggest that this could justify a concerted effort to monitor fish and cetacean behavioral responses at greater distances. This could take place from private vessels anywhere in or around the study area, or focus on specific locations of special concern.

There are several areas of special biological concern, some of which are managed as marine reserves, in the vicinity of the project (these sites are listed in the CONABIO “Regiones Marinas Prioritarias de Mexico”, referred to in project planning papers).  Project planners assume that effects on these will be minimal or non-existent.  This may be true; monitoring by local residents or others would provide important confirmation or refutation of these assumptions.
Areas worthy of careful monitoring during and after survey (before would be ideal, as well…):

· Site 57, Escarpe Campeche, partially within project boundaries. Assumption is that rampup and gradual approach will “limit the effects to behavioral disturbance.”  Monitor for mortality? Are other “behavioral disturbances” allowed in this area; if so, are the effects of this survey less than, or greater than, existing disturbances?  Would measurement of sound levels, or visual monitoring, help to compare such disturbances?

· Site 58, Arrecife de Alacranes, coral reef MPA, 28km from closest approach.  Assumption is “no impact.”  Monitor to see if in fact this distance is far enough that there is no behavioral response (avoidance or other).

· Site 55, Fosa Sigsbee, central Gulf of Mexico.  Assumption is that since it is “entirely outside the safety radius” of the project that there will be no impacts.  Monitor for behavioral responses?

· Playa Ria Lagortos, coastal MPA, 78km from closest approach.  Local monitoring?

· Ria Celestun, coastal MPA, 65km from closes approach.  Local monitoring?

Note: How can outside observers effectively monitor fish?  Fish-finding sonars are a standard approach (though some environmental advocates may be reticent to add more noise to the area); do local fishermen have these on their boats?  Perhaps catch rates in waters outside the protected areas would suffice (possible exemptions to the moratorium for these monitors?  This could encourage local participation).

Addendums:

By far the largest hole in our understanding of the impacts of seismic surveys is the impacts on bottom-dwellers and the smaller constituents of the food chain.  This project and any associated last-minute monitoring efforts is not likely to add to the knowledge base in these areas; it is important to push for better monitoring of these impacts during academic and industrial surveys, as soon as possible.  The oil and gas industry has, at times, utilized AUVs to do some visual exploration, with biological surveying as a secondary benefit; using AUVs to observe reactions of bottom-dwelling creatures during surveys would be an obvious first step in this direction.

It is important to recognize, following McCauley, that each survey location is unique in both bathymetry and biological sensitivity, so that any assumptions based on other locations deserve to be field-checked in practice, at least until we have a broader base of concrete data. 

