Comments received from participants at a meeting to discuss:

Review of Seismic Guidelines and Reference Document 

Discussion paper prepared for Department of Conservation and Petroleum Exploration and Production Association of New Zealand

Minutes of Meeting of a Workshop to discuss the paper: 
Review of Seismic Guidelines and Reference Document 

Discussion paper prepared for Department of Conservation and Petroleum Exploration and Production Association of New Zealand (PEPANZ)

25/05/2010 held at Department of Conservation, National Office, Wgtn

In attendance:

John Pfahlert – PEPANZ – chairing 

Laura Boren – Department of Conservation – scribing

Dave Paton – Blue Planet Marine – presenting discussion paper

Deanna Clements – Cawthron Institute

Martin Cawthorn – MMO

Bryan Williams – DOC Taranaki

John Anderson – OMV 

Liz Slooten – Otago University 

Anshuman Chakraborty – DOC National Legal Team

Kirstie Knowles – Forest and Bird 

Carol Sutherland - MMO

Callum Lilley – DOC Taranaki

Callum Kennedy – MED 

John introduced the session and provided some of the history and the context that brought us to this stage, explaining that: 

· The Guidelines were first developed in 2006

· This is the first time they are being reviewed

· It was decided that an independent consultant should be contracted to provide DOC and PEPANZ with a review of: 

· The guidelines in relation to other countries practices

· Advancements in research 

· Current legislation pertaining to marine mammals and seismic survey

· For this reason and based on Dave Paton’s background and experience in the field he was contracted to conduct the initial review. 

The way forward will involve a final report to DOC and PEPANZ taking into account today’s discussion and submissions on the document. DOC will then conduct a review of the guidelines liaising with stakeholders. Essentially this session is the starting point of the review through an information gathering process. 

Please provide feedback directly to Dave Paton and cc’ Laura and John, by 15 June 2010. 

Dave Paton’s presentation included an introduction and highlighted three main sections: 

? Supply presentation as a PDF? – Laura to liaise with Dave to circulate. 
· Introducing himself and brief intro of the current guidelines

· Background/introduction of seismic survey work 

· Background into effects of noise on marine mammals

· Findings of the discussion paper

Questions arising during presentation: 

Q) Type of hydrophone? Can they be used to detect whales when guns not firing? 

A) The intention is to put whale “tweaked” hydrophones on streamers so can collect data with less gear. 

Q) Are there limitations on the sea conditions you can work in?

A) Yes, but this tends to be gear dependent, better gear provides opportunity to work in higher seas. 

Background noise from sea conditions can affect the data collection.

You can monitor conditions and pull gear out if needed. 1 hr / Km of streamer to pull it in if bad weather etc. Basic pulling in of a 6km streamer would take about 6-8 hours (from a 2D boat – single streamer). More time is needed for 3D boats – more streamers and longer.

Q) Is the seismic data live or stored? 

A) Stored – analysis not real time, couple of days before you can start working with the data

Q) What is normal travelling speed during a survey?

A) 4-5 knots depending on currents, and also requirements of spacing shots. 

You could potentially (on a very GOOD day) collect 200km of data in one day on a 2D survey. 

$100,000s a day for 2D and $500,000 a day for a big 3D boat to operate. 

To turn a boat takes a minimum of 5 hours, eg, if shut down for a marine mammal a typical action is to turn. 

Q) How far in advance do you need to book a boat? 

A) Operator bringing a boat in probably organises it a year or more in advance, but then others can take the opportunity once a boat is here. Tend to come down here for summer. 

Q) Do MMOs know the cost of a shut down? 

A) Some operators (eg, OMV) don’t tell MMOs the cost they want a shut down based on science and a good call being made, although, MMOs say there is a lot of pressure on the boat and they are aware of what it is going to cost if they recommend a shut down. 

Q) Who pays for MMOs? 

A) Industry pays – MED helps open up areas for exploration. 

How much $ is put towards MMOs, upskilling etc. probably about 1%. Callum can provide some information on the cost breakdown. 

Q) Does DOC have plans on doing some survey/science? 

A) JIP will feed into providing further science on the seismic work. 

Q) How many vessels operate in NZ?

A) There is one 2D boat, in summer can be 2 boats. 3D boats are specially contracted. Also conduct site surveys for wells etc. this activity is confined to small area and requires one boat, smaller exercise – there are a couple of boats running (Vertical seismic profiling: microphone down a well, typically a shorter survey). 

Q) Is there a way of describing or expressing what the whale perceives?

Need to assess the perceived sound at a point a set distance back from an array. 
A) This came out of the discussion around the fact that the estimated sound level for a seismic array is not a simple case of summation of the number of guns in the array because noise dissipates through the water away from the source. Need to have a better understanding of what the level of noise is. There was discussion around some examples, 1 vs 50 motorcycles going down the street. However, it may be that the bigger issue to understand is the duration of the sound, or the cumulative impact, eg, acute vs chronic. 

No clear answer but would be good to have an understanding of how one gun vs an array is perceived at a point source. 

Suggestion) Hal Whitehead talked about Navy sonar at marine mammal biennial – conducting a review of primary literature. He concluded that the way results are reported differ based on who contracted, one could expect this. The surprising thing was that the same was true for meta-analysis, this was unexpected. Within the current discussion document could there be a more detailed literature review with some discussion of review papers prior to 2006 (eg, Wade et al.) with a clear indication of whether peer reviewed, and a scoring system for independence (eg, funding source industry or other, etc.)
Disc Point) The review suggested considerable gaps in our knowledge, in particular with regard to hearing of marine mammals. However, the point was raised that there is a considerable amount of research on behavioural changes of marine mammals to noise; therefore the gaps are probably not as big as previously thought. 
Knowledge gaps highlighted in discussion paper:

Spatial and seasonal dist especially offshore
Important locations

Potential impacts of seismic operations
Effectiveness of current mitigation strategies
Suggestion) It’s possible to couple aerial survey with seismic surveys, lots of opportunities to do collaborative research. 

Disc Point) Consistency of methods between MMOs – this varies greatly. Also an issue when there is commonly only one MMO used. Additionally when using PAMs, you need experienced operators. No automatic detection system is fool proof – needs to be in conjunction with sightings, and experienced person to identify spectral freq on the PAMs. 

Disc Point) Research from WA showed no evidence of seismic survey work hindering the recovery of humpbacks, but important to note they use rigorous mitigation steps to minimise impacts. Aussie humpies – quite a few came through to south western NZ. 

Areas for discussion highlighted from discussion paper:  

1. Guidelines (or Regulations) need to be clear/simplistic/transparent

They are currently not consistent in interpretations and implementation

Need to be realistic in terms of what is required of an MMO. Eg, usually only one MMO lots of data to collect, southern summer many hours of daylight, (~15), observing for all hours of daylight! Need more than one observer to ensure reliable data. 

2. Mandatory versus voluntary

NZ is the only country with non-mandatory guidelines. 

Marine Mammal Sanctuaries (MMS) – only regulations we have to do with seismic surveying and marine mammals. 

Going mandatory, this could be a thorny issue, but NZ is an outlier so if we do go down the track of regulations then we need to improve the system for developing the wording in the regulations so they are rigorous, workable etc. There was concern raised over the process of MMS regulations to do with seismic surveying. It was recommended that review of the MMS notices be undertaken at same time as seismic survey guidelines, address ecologically important areas, species of concern. There was some discussion around the use of alternative methods in special areas and whether this was feasible, however, the ideal technology advances are further down the track. 
If NZ are going to develop legislations should have a minimum standard met with a risk assessment to ramp-up mitigation measures in cases of more concern (eg, species or areas of importance) 

MMPA 1978 – all NZ Fisheries Waters (EEZ). 

Note) ‘Ramp-up loophole’ devised for technical difficulties but is being used as SOP. Need to tighten up grey areas. 

Q) Are the MMS regs a good starting point or workable? 

A) Need to be addressed with policy. Cannot say in a MMS – that you cannot allow, so wording is trying to provide some legal protection. 

Some countries do have seismic exclusion zones. 

Table 1 contains a review between the guidelines, and MMS regs. 

3. Formal environmental assessment and approval

Environmental assessment – most companies do, but not necessarily submit to DOC or govt agencies for approval. 

Q) How does Australia deal with the knowledge gaps? 

A) Environmental assessment referral  - posted on website for comment, risk assessment basis. Essentially like a permit. The operators are under a lot of scrutiny, work on a precautionary principle. 

Quality control in Australia – environmental assessment process assist clients with this so they can deal with issues ahead of time this helps with reporting.  

Internally – industry has a management plan. 
Permitting system? What is the situation in Aus? Approval specifying requirements – using 160 dB as shutdown range. Essentially like a permitting system – online comments. 

Precautionary approach – if you have 3 shutdowns in daylight then need to build in other mitigation measures, potentially not operating at night etc. 

4. Certification and training of MMOs and PAMs ops

Variety in numbers of MMOs

Lack of standardisation between MMOs, their training and thus ability to ID and also interpretation of marine mammal behaviour. Lack of standardisation in reporting. This links to the database in terms of how to streamline the data, how it is input, and used. The quality of the data and ability or lack of ability to directly compare data is called into question because of the current lack of standardisation. 
Where do you get trained, and what are the qualifications? How many MMOs are in NZ – not a lot, spread out. Survey’s not always using qualified or trained. Also not all training programmes are the same. Currently no training programme in NZ, basic quals from Australia. 
We need a training programme, a standardised system for data collection. NMIT is an option. 
There is pressure to “qualify” someone after doing a 2 day course, but two days is not enough to ensure quality observer. 
5. Pre-Survey planning

· Collaboration 

Is there a mechanism through DOC to know who is operating, both marine mammal research and seismic? Link between Crown Minerals and DOC for communication. 

Liz pointed out opportunity for collaboration, due to opportunistically getting sound recordings along with whale behaviour. 

MED should know when a seismic survey is going ahead and researchers usually knows 4-6 months ahead when you’re going to be working in an area. 
Possible to organise a workshop for the upcoming NZ Marine Sciences Conference to pull heads together and begin work on a more collaborative approach and also to feed into informing the review with regard to areas of seasonal or permanent importance. (Laura to investigate)
6. Species of concern

Should be reviewed with new knowledge and also in relation to change in conservation status of some species, potential some will be uplisted. 
7. Application of guidelines to pinnipeds

With a 223 dB at source noise seals appear attracted. Acknowledging seals will be attracted. Guidelines don’t consider seals a species of concern, but sea lion is, and detection difficult at distance. 

USA – applying guidelines if seal approached the vessel. 
Inconsistent in how people are applying the guidelines with regard to seals. The discussion paper make some suggestions but highlights the paucity of information to make some sound judgement calls. Recommendation to have a “reference group” with pinniped and MMO experience to discuss some options that might be practical and workable to present?
8. Areas of permanent or seasonal importance.

Areas closed to seismic survey? Information gaps need to be addressed and new knowledge needs to be fed into this review. 
9. Point of contact for DOC

Issue with consistency of applying requirements of notifying DOC, reporting, etc. 

There was a noticeable downturn in the correspondence between operators and DOC at local offices (eg, Taranaki) around about the time of the guidelines being introduced. Possible this was because comms went through NO and weren’t getting passed on? Who’s responsibility for point of contact? Dave believes should be through the proponent and DOC because of confidentiality agreements. It is the client’s responsibility to hand the data on. 

What is the current process? MMO reports to client so client should be reporting to DOC. Data is currently being handed in but comms prior to survey is currently unclear or inconsistent in its implementation.
10. Pre-start obs in low vis

Big issues with night-time operation – PAM useful but not fool proof. Need some clear concise protocols.
11. Sightings database

What is actually being used? How is the reporting and data being used? Need to audit the information – where is it going and what has been done with it? Are there items missing? 
Incorporation into National sightings database? Opportunities for data analysis in comparison with other marine mammal databases that DOC manages/maintains, eg, stranding etc. Nationally held databases – point of contact is Laura. 
Note - Aussies have a system (AAD) that is under construction, good start but needs improvements. Carol has concerns on the usability of this reporting system and would recommend steering away from it. 
Other points raised in the document but not covered or only covered very briefly during the discussion: 

Soft starts

Cow-calf pods

Consistency btw guidelines and ref document

Shut down zone based on size of seismic source

Use of a flow chart

General discussion points: 

Behavioural response studies are underway. 

Sighting probability discussion:

The report should try to add some discussion and info on sighting probabilities – visual and acoustic.

What is the range of sighting probability? Is there any data on detectability. Species and sea state effect this. PAM assists in detection range and actually providing confidence. PAM and vis should be used together. 

PAM used on some surveys on ECSI – supported the visual observations, and also picked up whales before hand. PAM operator could assist by letting observer know what bearing to keep an eye on. PAM can help with id of species. Very effective tool in poor vis – but limitations, not to be used on its own. 

PAM capabilities: Can determine distance although there is variability in its effectiveness. Better with some species that produce long click trains. Left/right ambiguity is a problem. 

Comments Post Meeting from Cawthron Institute
Thanks again for the presentation as it helped 'laypersons' like myself get my head around normal operations for this type of work.
 

I thought Blue Planet Marine's discussion document was thorough and unbiased, and I was particularly interested in the comparison between NZ guidelines with other countries, and in terms of international best practice.  In addition, it was quite interesting to see our guidelines compared to the more recent marine mammal sanctuary guidelines as well.  With Section 8, I think this exercise will be extremely helpful in justifying any new changes or improvements to the current guidelines.
 

 Only a few comments - 
1. In the discussion around study results and review paper finding (Section 3) and then again in knowledge gaps (section 7), use of the precautionary approach was recommended when there was a lack of understanding about seismic noise on particular marine mammals or scientific data.  In my experience, I find that scientists, industry and policy makers struggle over what this actually means .  It would be nice to see some more examples of how other countries have interpreted the precautionary principle in the case of seismic scenarios.  For example, Section 8.2.3 was more useful in that it spelt out what a possible interpretation of the precautionary principle would be in the case of confusion over pinniped identification.
2. Section 7.1.1. - I realise it is early days but are there any preliminary results out of JIP research?  If not what are the relevant deadlines as several issues that they are tackling are directly relevant to improving our guidelines.  Could you list any relevant websites and/or discussion documents around this programme.
3. Section 7.2 - I didn't find this section particularly useful in the overall discussion as there wasn't enough information given to allow the reader to see how such technologies may be usefully in helping overcome the discussed knowledge gaps or if they are currently used with other countries guidelines.  PAM is discussed elsewhere in the document, but I'm unsure of how some of the others listed would assist in minimising impacts of seismic surveys.  It may be that some of these technologies are currently being used (i.e. PAM) but several others may be only in the preliminary development stages.  Even having a website or citation reference listed would greatly improve the usefulness of this section.  Or a priority (as stated in the heading) ranking of the technologies in terms of their perceived or actually ability to help mitigate impacts in the future.
 

Regards,
Deanna
 

 

Deanna Clement
Marine Ecologist
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Submission on guidelines for minimising acoustic disturbance to marine mammals from seismic survey operations

Will Rayment, Department of Marine Science, University of Otago

will.rayment@otago.ac.nz
Seismic survey operations typically utilise high intensity sounds to investigate the geological characteristics of sub-seabed deposits. Cetaceans rely on sound as their primary sense and hence are particularly sensitive to anthropogenic noise pollution (Weilgart 2007). This submission highlights the points I believe should be addressed concerning cetaceans when reviewing New Zealand’s guidelines for seismic survey operations.

1. In line with other developed oil and gas producing countries (e.g., Australia, UK, USA; Paton et al. 2010), the operating procedures must be mandatory. This ensures that all operations have the same standards and introduces a legal requirement to adhere to them.

2. An Environmental Impact Assessment (EIA) should be required before any seismic survey to assess whether it is taking place in critical cetacean habitat, at critical times. The conclusions of the EIA should determine whether the survey can progress at all, and if so, what special considerations should be taken into account. Gaps in knowledge of marine mammal abundance and distribution should be addressed before surveys can take place.

3. Marine Mammal Observers (MMOs) should be required to complete a national certification to ensure suitable training in marine mammal identification, operation of acoustic equipment and seismic survey protocols. Certification should be in line with other national standards (e.g., JNCC 2010a; Paton et al. 2010) but tailored to NZ circumstances. Newly trained MMOs should be required to gain experience under the supervision of accomplished MMOs. Hiring and placement of MMOs should be undertaken by an independent body to ensure no conflict of interest.

4. Appropriate numbers of MMOs are required to monitor seismic survey operations. Surveys can operate for more than 12 hours per day over multiple days or weeks. It is not feasible for a single MMO to maintain a high level of reporting accuracy over these durations, and so teams of MMOs may be required. Guidelines concerning a maximum number of working hours per day and a maximum number of consecutive working days should be devised in order to achieve suitable MMO coverage.

5. The ability to detect cetaceans during ship-board visual surveys depends greatly on the sighting conditions (e.g., Ferguson et al. 2006). Therefore, visual observations are only reliable if strict limits are placed on sighting conditions. Visual observations should not be relied upon in low light, fog or rough weather.

6. Visual observations should be supplemented by Passive Acoustic Monitoring (PAM). Visual and acoustic methods are often complementary and combining the two would increase detection rates of marine mammals, particularly long-diving species (e.g., Barlow & Taylor 2005).

7. Data collection forms should be standardised and brought into line with international best practice (e.g., JNCC 2010b). This will facilitate analysis and archiving of the data.
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1. INTRODUCTION

Offshore oil and gas exploration is typically conducted through targeted seismic surveys, where high intensity sounds are produced by arrays of vessel-towed airguns to determine the characteristics of geological deposits below the seabed surface (Hildebrand 2005; Madsen et al. 2006).  The acoustic output of such surveys can be considerable, and the potential effects of such high pulsed sound levels on marine species, especially marine mammals, has long been of concern (e.g. Richardson et al. 1995; Nieukirk et al. 2004; MMC 2007).  The high noise levels associated with seismic surveys can potentially lead to masking of biologically relevant sounds (of conspecifics, prey or predators), disruption of diving or feeding behaviour, exclusion from important habitat, and potentially even temporary or permanent physical injury (Weilgart 2007; Wright et al. 2007).  Accordingly, guidelines and regulations have been developed in many parts of the world in an attempt to minimize these impacts.

In New Zealand, guidelines were first developed in 2006 through a collaborative process between the Department of Conservation (DoC) and the Petroleum Exploration and Production Association of New Zealand (PEPANZ), in a document titled ‘Guidelines for Minimising Acoustic Disturbance to Marine Mammals from Seismic Survey Operations‘ (here referred to as “the Guidelines”).  The current process represents the first opportunity to review these Guidelines since they came in use.  The present review considered the probable efficacy of these Guidelines, and how they compare to international standards on a number of issues.  The main results of this process are summarised below:

2. OVERALL MANAGEMENT AND REGULATION OF SURVEYS

· The current Guidelines are voluntary rather than mandatory (DoC 2006).  This puts New Zealand in a unique position relative to other major oil and gas producing countries (e.g. Australia, UK, USA, Brazil) where such formal guidelines are mandatory (Paton et al. 2010).  There is a risk that voluntary or recommended guidelines may be applied improperly, incompletely or not at all by different companies engaged in seismic survey (here referred to as “operators”), leading to a less effective regulatory regimen overall.  Regulations intended to minimize anthropogenic impacts on any component of the environment should be mandatory for all operators and be enforced, or ultimately risk losing their relevance.  There is therefore a need for more focused monitoring of seismic surveys in New Zealand waters by independent and/or government observers to ensure that regulations are adhered to.

· Under the current Guidelines, seismic surveys within New Zealand waters can be initiated at the convenience of the operators and regulatory agencies, but without any formal environmental assessment or approval process being required prior to initiation of any such survey activity (DoC 2006).  This differs from current practice in numerous other countries (e.g. Australia, UK, USA, and Brazil) where such an assessment process (undertaken by external experts) is a standard part of operations (Paton et al. 2010).  There is the clear risk that, in the absence of a formal environmental assessment process, surveys may proceed at inappropriate times (e.g. during calving), in sensitive areas (e.g. areas used for feeding) or using inappropriate or insufficient mitigation measures (insufficiently trained personnel, absence of appropriate surveying equipment, etc.).  Without appropriate oversight from a regulatory agency (presumably DoC in this case), there is also the risk that multiple seismic surveys may co-occur in the same area, potentially leading to a cumulative significant impact on marine species.  A mandatory environmental impact assessment process prior to any seismic survey would significantly reduce the risk of impacts by seismic surveys on marine mammals and other elements of the New Zealand marine environment.  As part of such an assessment, each operator should also provide an environmental management plan describing management and operational measures that will be used to avoid undue impacts on marine mammals and other elements of the marine environment.  Such a plan should include a worst-case assessment of sound propagation under likely oceanographic and weather-related conditions at the time of survey, which will differ from survey to survey.  Where data are not available, a management plan should take the Precautionary Principle as its starting point.  Such a management strategy needs to be able to respond rapidly to observed changes in distribution and/or behaviour of animals, and adjust procedures of ongoing and/or future surveys, as needed.

· The current Guidelines do not specify whether there needs to be any consultation with other stakeholders, under the supervision of a regulatory agency (e.g. DoC), of the potential impact of a seismic survey prior to its commencement.  Integrated management of the marine environment takes account of the interests of diverse marine users (including oil and gas-related industries, fisheries, marine construction, tourism, and conservation), in order to achieve long-term sustainable exploitation of resources and to avoid conflicts.  The present Guidelines would be significantly strengthened if seismic survey operators were required as a license condition to undertake a consultation process, in order to identify potential areas of overlap with other interests (commercial and otherwise) in areas of New Zealand waters where they wish to operate.

· The current Guidelines do not include any requirements for survey operators or anyone else (e.g. independent researchers) to investigate the status and distribution of marine mammals in an area of interest prior to commencement of surveys, or after surveys have been completed.  The resulting absence of adequate baseline data to assess the long-term impact of seismic surveys makes it virtually impossible to accurately assess the wider impacts of seismic surveys on marine mammals (Parsons et al. 2009; see also Gosselin and Lawson [2004] for an example of independent monitoring prior to and during a seismic survey).  The Guidelines should therefore be updated to reflect the need for survey coverage prior to and following seismic surveys, using standard marine mammal surveying protocols, as a condition to obtaining a survey license. Such research should be funded by industry, in the form of a levy to DoC (or another independent agency).  Managing and enforcing these requirements, including hiring independent scientists to carry out the surveys, should be a responsibility for DoC.  Data derived from these surveys should also be administered by DoC and be made publicly available. 

· There needs to be a requirement for Marine Mammal Observers (MMOs) operating in New Zealand waters to be properly trained and certified in all elements of monitoring impacts of seismic operations on marine species, including marine mammal identification, current conservation regulations and proper seismic survey operations (especially knowing under what circumstances a shutdown is required).  Such training needs to be provided by an external agency (i.e. not the seismic survey operator), and conform to existing international educational standards for MMOs (e.g. as developed in the USA and UK; Barton 2007; Paton et al. 2010).  Newly trained MMOs should be required to gain at-sea experience in observing marine mammals under guidance of more experienced MMOs, under a variety of environmental conditions, before being allowed to undertake surveys independently or as senior members of a team.

· MMOs should be dedicated to their tasks (i.e. not have additional or conflicting work requirements) and completely independent (i.e. not employed by the seismic survey operator) to avoid potential conflicts of interest when debating whether to order a shut-down of the airgun array.  Industry payment for MMOs and other environmental monitoring should be made through DoC or another independent agency.

3. OPERATIONAL ISSUES

· Current best practice in seismic surveys in most jurisdictions requires the use of a ‘soft start’ or ‘ramp-up’ procedure, in which the airgun array does not immediately fire at its full potential, to provide time for animals to leave the immediate vicinity of the survey vessel and thus avoid exposure to high sound levels.  Despite its widespread use, the efficacy of this method has only rarely been scientifically tested (Weir 2008) and effects of soft starts may be counterintuitive and put animals at increased risk (e.g. sensu Jepson et al. 2003; Nowacek et al. 2004; Tyack et al. 2006).  If this requirement is to be retained in the Guidelines, DoC has a responsibility to investigate whether this approach actually does work in practice.

· The current Guidelines include a requirement to undertake a 30-minute pre-shooting watch to ensure no marine mammals are in the area (outside of designated Marine Mammal sanctuaries).  While this time period may be appropriate for shallow waters inhabited by short-diving species that are likely to surface within this timeframe, it may not be appropriate for monitoring offshore waters inhabited by deep divers such as sperm whales and beaked whales, which can stay submerged for far longer than this.  Such species would therefore not be detected, and thus potentially impacted, if this 30 minute time limit were not extended to at least 60 minutes (Weir and Dolman 2007).  The Guidelines should be amended to reflect this discrepancy.

· In the current New Zealand Guidelines, survey vessels reaching the end of a survey line are required to continue firing the airguns during turns or line changes, in an attempt to deter animals from entering the area, irrespective of the duration of the turn (DoC 2006).  This approach does not conform to current best practice in other jurisdictions, including the UK and the Gulf of Mexico area (Paton et al. 2010).  In these areas, airguns may only continue to fire during turning or line changes if the turn duration is less than the time required for a soft start.  For longer turns, the airguns should stop firing at the end of the last survey line and only resume firing (as a soft start) at an appropriate distance from the beginning of the next survey line.  Testing may also occur during turns; however any superfluous discharges of airguns should be discouraged (Barton 2007).  In the current Guidelines, the characteristics required for using airguns to deter marine mammals from an area are not specified, potentially leading to unnecessarily high levels of exposure.  It is also not clear whether this technique is always successful, as in some cases animals may be attracted to single airguns (McCauley et al. 2000) or exhibit vertical avoidance of higher sound levels at depth by surfacing near the array (Richardson et al. 1995).  For these reasons, the requirement to use airguns as a deterrent during all turns should be reconsidered, and appropriate at-sea tests carried out to determine the effectiveness of this method.

· At night or during poor observation conditions (high seas, in fog, or during heavy precipitation) the probability of detecting marine mammals is very low.  Therefore, the Guidelines should specify that surveys should not be allowed to go ahead under such low-visibility conditions.  Current best practice is to use Passive Acoustic Monitoring (PAM), using one or more hydrophones to acoustically detect cetaceans, as a means to supplement visual observations.  PAM, when operated by observers proficient in its use, is considered a valuable tool for MMOs for the following reasons:

· PAM may detect animals that are submerged and/or far away from the vessel, which would be undetectable visually;

· PAM can survey the entire 360̊ area around the vessel at once, where visual observers typically can only view part of the surrounding area at any given time;

· PAM is not limited by visibility conditions (e.g. sun glare), and can be undertaken continuously;

· PAM observations can be electronically recorded for future analysis, providing a permanent record.

The revisions to the New Zealand Guidelines should therefore require the use of PAM in addition to visual observations during seismic surveys.  However, PAM should not be considered a replacement to visual observations, for the following reasons:
· Not all whales vocalize at any given time, so silent animals may go undetected and be put at risk. Some whales may actually go silent in response to seismic surveys, making them difficult to detect (Clark and Gagnon 2006; IWC 2007);

· Other sensitive non-vocalizing species (e.g. pinnipeds, marine turtles) might also be in the area);

· Understanding of cetacean vocalizations is incomplete, so some vocalizations might not be recorded or go unrecognized;

· Identification to species level is often difficult or impossible;

· Some species may only be detected at close ranges to the vessel, due to the characteristics of their vocalizations;

· Monitoring of low-frequency (<100Hz) vocalizations may be compromised due to background noise produced by the survey vessel, other ships in the area, hydrophone flow noise, or sea state;

· The technique requires sophisticated equipment operated by trained personnel, adding to the logistical complexity and operating costs of surveys.  Development of training programs for PAM observers is therefore urgently needed (Weir and Dolman 2007).
· The Exclusion Zone defined by the New Zealand Guidelines of 1-1.5 km is greater than in most other jurisdictions; this is a laudable feature of the Guidelines and should remain in place (DoC 2006; but see below for a more in-depth look at this issue).  However, it is not clear why such a zone is only applied when dealing with Species of Concern, and not for all species of marine mammals.  A similar discrepancy occurs when the array needs to be shut down due to animals observed within the Exclusion Zone; this is only required for Species of Concern, rather than for all marine mammals.  This should be revised in such a way that regulations apply equally to all marine mammal species.
· The present Guidelines do not specifically address impacts or disturbance associated with seismic surveys other than airgun noise, including disturbances caused by auxiliary or support vessels.  Such potential impacts should also be considered during a formal pre-survey impact assessment process (Weir and Dolman 2007).
· The Guidelines currently do not stipulate either the minimum number of MMOs required per survey, or the number of hours they are required to work per day (Paton et al. 2010).  This may potentially lead to serious discrepancies in the degree of observer coverage of seismic survey activities.  It is unrealistic to expect a single MMO to be able to operate at top efficiency for up to 15 hours of daylight per day, during a trip that can last up to several weeks.  As a result, reporting accuracy is likely to suffer.  Dedicated (scientific) marine mammal surveys often use two teams of several observers each, to increase the chances of spotting marine mammals and to prevent observer fatigue during long watches.  The revised Guidelines should take these practical considerations into account and stipulate minimum numbers of MMOs and maximum working hours per day, without compromising on the requirement to monitor all relevant seismic survey activity, 24 hr/day.

4. SPECIES OF INTEREST

· The Guidelines presently are insufficiently specific in terms of the species of marine mammals that are covered by them (Paton et al. 2010).  On the one hand, the Guidelines are stated to apply to all marine mammals in New Zealand waters (DoC 2006).  On the other hand, more stringent conservation measures are required when dealing with ‘Species of Concern’, which appears to include ‘All whales as defined in the Marine Mammal Protection Regulations 1992’ (“Whale means all species commonly known as whales, and includes baleen whales, sperm whales, beaked whales, killer whales and pilot whales”) as well as Hector’s and Maui’s dolphins.


Several issues are raised by this list.  First, it is not obvious whether particular species of cetaceans commonly known as ‘whales’ (e.g. false killer whales, melon-headed whales and pygmy sperm whales) are to be considered as ‘Species of Concern’ under the current Guidelines.  Second, it is not clear why some delphinids (killer whale, pilot whale) would be judged by a different standard from others based on overall conservation status in New Zealand waters.  Impacts on specific populations of other delphinid species could be equally serious, while some of these relatively abundant species may even show stronger reactions to seismic surveys.  Since additional regulations apply when Species of Concern are involved, the list of Species of Concern needs to be reviewed.  In the meantime it makes sense to clarify that all cetacean species (whales, dolphins and porpoises) are included under the Guidelines.

· Currently, the Guidelines indicate that “A seismic vessel should shut down the acoustic source if any group of Species of Concern containing cow-calf pairs are detected within 1.5 km of the survey vessel while survey work is occurring at full power (DoC 2006).  Operations should not recommence until the group has been seen to move outside the 1.5 km range, or has not been seen within this range for 30 minutes.”  This is problematic for a number of reasons.  For an observer on the seismic vessel, it will be difficult if not impossible to determine at such a distance whether calves are present, particularly for smaller species or under poor observing conditions.  This means that groups where calves are present but not detected (in time) would be exposed to unnecessarily high sound levels.  If the term ‘calf’ is to be retained it should be given an unambiguous definition, as the present use of the term is not defined in the Guidelines and is thus left open to interpretation by the individual MMO.  It should be noted that, given that air guns are audible for many tens of kilometres, the broader conservation benefits of such a shut-down at a range of 1.5 km appear debatable (see below for further details).

· The distance of 1.5 km appears to have been adopted because this is the absolute maximum distance at which an MMO is likely to be able to reliably detect marine mammals, let alone make a correct species identification or determine whether a calf is present.  Marine mammals could be detected further away if professional equipment were used.  For example, so-called ‘big-eye’ binoculars are standard equipment on U.S. National Marine Fisheries Service (NMFS) surveys for marine mammals in U.S. waters.  Under good sighting conditions (i.e. low sea states), these allow experienced marine mammal observers to detect marine mammals out to about 6 nautical miles.  Even then, species identification is difficult until the animals are closer to the vessel.  However, there is a risk that potentially significant impacts on marine mammals and other species are not detected because they occur beyond the observable area of the principal MMO on the seismic vessel (see Discussion for further details).  Concurrent observations by other MMOs are therefore required on a separate vessel or aircraft away from the seismic vessel in order to detect marine mammals in time, before they respond to the airguns.  A more biologically relevant Exclusion Zone might be defined by identifying a zone of minimum sound intensity around the vessel, within which Exclusion Zone regulations apply (Weir and Dolman 2007).  The dimensions of such an Exclusion Zone would differ from survey to survey, depending on local oceanographic conditions, airgun parameters, etc.
· It seems incongruous to have current regulations apply to one pinniped species (New Zealand sea lion, as a Species of Concern) but not another (New Zealand fur seal; DoC 2006). The two species are difficult to distinguish at sea, complicating the decisionmaking process as to whether a shutdown is required.  As New Zealand sea lions are currently slowly reoccupying parts of their historic range, it would seem that the area where both species can be confused is likely to become greater over time.  The impacts of seismic survey noise on pinnipeds in general are unclear, with some studies reporting significant changes in behaviour consistent with avoidance (Thompson et al. 1988), while others indicate little, if any, noticeable impact (Richardson et al. 1995; Harris et al. 2001; Bain and Williams 2006).  Further research into the sensitivity of pinnipeds to pulsed high-intensity underwater noise, as produced during seismic surveys, is urgently required.  In line with other countries (e.g. USA, UK; Paton et al. 2010), and given the general lack of information about the impact of seismic surveys on pinnipeds, a more precautionary approach would be to include all pinniped species on the list of species covered under the Guidelines.  This will also include several species of seals more common in subantarctic waters, but which are occasionally reported off mainland New Zealand (specifically leopard seal and southern elephant seal), which are presently not covered under the Guidelines.  However, the impact on such species could increase if large-scale seismic exploration of waters south of New Zealand were to become a regular occurrence, and a precautionary approach would be to include them in existing regulations.

· It is important to note that marine mammals may not be the only species sensitive to seismic survey operations.  New Zealand waters are among the richest in the world in terms of seabird biodiversity, including a wide range of petrels, penguins, shags, gulls, terns and other species.  Several of these species, most particularly penguins, dive down to considerable depths in pursuit of prey, where they might be subjected to high sound levels through seismic survey operations.  The acoustic sensitivity of most diving birds to seismic survey noise has not been sufficiently investigated to date.  It has been suggested that some species of penguins may be capable of underwater vocalizations or listen for prey items (SCAR 2002 and references therein), and some species are known to respond to underwater predator vocalizations (Frost et al. 1975).  Further investigations into the importance of underwater acoustics among penguins are therefore urgently required.  The overall risks of seismic surveys to penguins in New Zealand waters remain to be properly investigated, but could be of concern for several uncommon species (e.g. yellow-eyed penguin, Fiordland crested penguin) that forage in coastal waters around mainland New Zealand.  Areas frequented by large concentrations of such species should be considered as ‘Areas of Ecological Importance’ to avoid excessive exposure to seismic survey noise.

· In addition, New Zealand waters are at least occasionally visited by five species of marine turtles.  The distribution and abundance of marine turtles in New Zealand waters is poorly known at present, although it is clear that these animals are more abundant in warmer waters to the north of the North Island.  Nevertheless, at least one species (leatherback turtle) has the capacity to survive cold-temperate waters and has been reported as far south as Otago; conversely, the subtropical waters around the Kermadecs may be of particular significance to marine turtles in a New Zealand context, but further research is required (Gill 1997).  All species of marine turtle are listed as Threatened by the International Union for Nature Conservation (IUCN), and are included under seismic survey guidelines set up for marine mammals in several jurisdictions (e.g. UK, USA, Brazil, Canada; Paton et al. 2010).  Although little research has been done to date, turtles appear to be sensitive to at least a portion of the acoustic spectrum emitted by airguns (Ridgway et al. 1969; O’Hara & Wilcox, 1990; Bartol et al. 1999) and there are indications that turtles display avoidance behaviour when subjected to sounds similar to those produced by airguns (O’Hara & Wilcox 1990; McCauley et al. 2000; Weir 2007).  Further research on the sensitivity of turtles to sounds produced during seismic survey is required.  Given the conservation status of all marine turtle species combined with the lack of knowledge of impacts of seismic surveys on these species, a precautionary approach would be to include all marine turtle species on the list of species covered under the New Zealand Guidelines.  There is the additional risk of injury or mortality of marine turtles that get entangled in cables associated with the towed airgun arrays (Weir 2007), and preventative gear modifications may be necessary in areas where turtles are encountered regularly.

· Many species of marine fish, including those of interest to fishing industries around the world, may be impacted by seismic survey noise, from changes in behaviour up to physical injury (e.g. Engås et al. 1996; McCauley et al. 2000, 2003; Slotte et al. 2004; McCauley and Fewtrell 2008), although there is still a significant need for research on acoustic sensitivities of different species, especially in areas such as New Zealand where this issue has not hitherto been thoroughly investigated.  As maximum swimming speeds of many fish species (let alone invertebrates) are less than that of seismic survey vessels, these species may not be able to escape the impacts of such surveys.  Limited work to date has been done on acoustic sensitivity of invertebrates, with crustaceans apparently only lightly impacted (Christian et al. 1993; Pearson et al. 1994), but cephalopods being impacted in a similar manner to fish (McCauley et al. 2000).  Aside from the immediate impacts that such surveys might have on fish stocks (which may be of commercial interest), the present Guidelines do not consider the potential effects on marine mammals of widespread relocation, behavioural change or injury of their prey species that might result from seismic surveys.  There is a need to consider these second-order impacts when undertaking a risk assessment of any seismic survey before it is allowed to proceed.

· There is a need for regular (once every two to three years at minimum) revision of these Guidelines to ensure that any changes in the status of a Species of Concern, including descriptions of areas listed as of Permanent or Seasonal Ecological Importance, are up to date.  This is of particular relevance in New Zealand waters, where distribution and habitat use of most marine mammal species are still poorly known and monitoring effort offshore is generally poor; any new piece of information may therefore be highly relevant to planned or ongoing surveys.

5. DATA COLLECTION AND MANAGEMENT

· MMOs operating in New Zealand waters should all use a standardized data recording sheet, so that observations from different surveys can be compared at a glance.  Such sheets should contain detailed information about vessel operations, observation effort, and any recorded sightings/acoustic observations of marine mammals or other species of interest.  The data recording sheets described in the present New Zealand Guidelines do not currently ensure the consistent recording of numerous data of potential significance, including:
· the number of source vessels;

· affiliations of contractors and subcontractors;

· basic details on the airgun array (number of airguns, volume [individual and total] of airguns, sound source intensity and frequency, method of soft start);

· details of any other acoustic sources present (e.g. sidescan sonar);

· details of monitoring (number of MMOs, level of training obtained by MMOs, level of MMO surveying experience, type of monitoring equipment used, method used to estimate distance to animals);

· details of airgun activity (time when soft start began, time when airguns reached maximum output, time when start/end of line was reached, statement whether it was day or night immediately prior to start);

· details surrounding the survey (water depth at start/end of watch, vessel speed, level of seismic activity during observations)

· details of marine mammal sightings (orientation of animals relative to vessel, direction of marine mammal movement relative to vessel vs. relative to compass points; distance during first, closest and last approach to vessel, how to record multi-species aggregations).
Sheets allowing the appropriate level of information to be recorded have been developed by the E&P Sound and Marine Life Joint Industry Programme (JIP), a body affiliated with the International Organisation of Oil and Gas Producers (OGP; Barton et al. 2008).  These sheets have been published through the UK Joint Nature Conservation Committee (JNCC, 2010), with the intention that these forms will become a global standard.  Comprehensive, mandatory use of standardized forms such as these would significantly improve the quality of data collected by MMOs during seismic surveys in New Zealand waters (as well as other operations involving loud sounds, such as military exercises or offshore construction).

· Currently, seismic survey MMO reports are not easily accessible to the general public.  The data contained in these reports needs to be made publicly available in a centralized database (e.g. managed by DoC; see Barton et al. [2008] for a more in-depth discussion).  It should become part of an operator’s licensing conditions that any MMO data gathered in New Zealand waters (similar to the standard JNCC data collection sheet described above; JNCC, 2010) is submitted to a centralized database managed by DoC as a web portal.  Access to this dataset should be managed through an authentication system supervised by a system administrator.  In time, additional data from other sources associated with anthropogenic sound production (e.g. site-based or borehole surveys, marine construction, military exercises) might also be added to this database.  Several elements that would need to be considered when developing this database include:

· developing a formal protocol for data analysis and publication;

· deciding how to manage confidential or commercially sensitive data;

· addressing issues of data ownership;

· using MMO data to determine operators’ degree of compliance with regulations;

· agreeing on the correct interpretation of data from different sources, taking into account different collection methodologies;

· developing a confidence assessment protocol;

· including a peer review process when analysing data and publishing results;

· addressing questions of data storage, security and quality control.

6. DISCUSSION
MMO data collected during seismic survey operations may provide useful qualitative data on the seasonal distribution of observed species in New Zealand waters, as well as identifying migration routes and broad-scale habitat use (e.g. calving areas).  Seismic surveys may take place in remote offshore areas where MMO observations may be the only recent source of information on marine mammals.  PAM can also contribute significantly to knowledge about marine mammal vocalizations, and may be used to improve acoustic species recognition techniques, particularly in conjunction with visual observations.  The observations should also be examined for information on sighting probability.  In addition, observations from seismic vessels can provide information on the behaviour of animals around seismic vessels at different sound levels, and generally provide insight into the impacts of seismic surveys on these species.
However, it should be noted that making observations from seismic vessels also has serious limitations.  The concept of Guidelines may indeed provide a false sense of security to operators, managers and the general public, by implying that significant harm to all potentially impacted marine mammals can be prevented as a result of mitigation measures instigated by the MMO, such as monitoring of Exclusion Zones, soft-start procedures, etc.  Such mitigation measures may, in fact, be successful in preventing exposure to sound levels sufficiently high to cause temporary or permanent hearing impairment or other injuries related to extreme sound levels in the Exclusion Zone in the immediate vicinity of the airguns.  However, the existing guidelines are no guarantee that all relevant marine mammal species would be observed by MMOs, nor that appropriate action would be taken to avoid or reduce the impact.

In addition, the very loud underwater noise produced during these surveys is known to disturb and change the behaviour of various marine mammal species over a wider area than can be monitored by the MMO.  The Exclusion Zone size specified in the New Zealand Guidelines (up to 1.5 km around the sound source) does not appear to be underpinned by robust science regarding the impact of sound on free-living marine mammals.  Similar Exclusion Zone dimensions in other countries were based on sound wave modelling work or tests of captive animals (Parsons et al. 2009).  However, recent research has shown that airgun sounds are detectable over far greater distances, and at much higher intensities, than was previously predicted (Goold and Coates 2006; Madsen et al. 2006).  There is no doubt that the area within which marine mammals are no longer able to detect other ambient sounds, are forced to change their behaviour, or may be displaced from as a direct result of the seismic survey sounds, extends far further around the seismic survey vessel than can reasonably be monitored using current standard MMO configurations (e.g. Richardson et al. 1999; Nieukirk et al., 2004; Bain and Williams 2006; Clark and Gagnon 2006; Madsen et al. 2006).  Sensitive species likely to be impacted by the vessel (e.g. beaked whales) may hardly ever come close enough for their responses to be observed by the MMO (sensu Bejder et al. 2006; Weir and Dolman 2007).  There is a significant need to study the sighting probability of both visual and acoustic observation methods for a range of species and distances from the seismic vessel, to determine the overall mitigation value of only having MMOs on the source vessel.  Furthermore, even observed changes (or lack thereof) in behaviour of animals near seismic vessels may be difficult to conclusively relate to sound-related impacts (or lack thereof), as animals may differ in their willingness or ability to move away from a sound source depending on general health, food availability, and perceived risks of movement into adjacent areas (Wright et al. 2007).  There are additional broader conservation issues to consider in terms of long-term impacts of seismic survey noise on marine mammal populations that are also impacted by other pressures such as pollution (Wright et al. 2007), as well as the impact of sounds on other species and potential knock-on effects within foodwebs.  
Many of the issues raised here are presently not addressed by the Guidelines.  It is therefore unlikely that the current NZ Guidelines are able to prevent widespread significant impacts of seismic surveys on marine mammals and other species beyond the immediate vicinity of the sound source.  Additional research is urgently required to address these issues.  At present, the most successful impact mitigation strategy would be spatiotemporal avoidance of areas where marine mammals or other sensitive species are likely to be encountered, taking a precautionary approach where data are unavailable, and bearing in mind the need for regular updating of data due to climate change-induced distribution shifts of species (Simmonds and Isaac 2007). It is important that the limitations of management actions as described in the current Guidelines are clearly understood, to avoid a false sense of security that conservation objectives in the wider marine environment are being met through their application (Parsons et al. 2009).

At a broader level, the present Guidelines should be embedded in an overarching governmental marine area management scheme that, among other things, minimises the exposure of marine ecosystems to acoustic seismic exploration where possible.  This scheme should consist of the following components:

· Investing in continued development and expansion of renewable energy resources, including wind and wave energy, to reduce overall dependence on fossil fuels and thereby reduce the need for seismic surveys;

· Investing in continued research and development of alternative exploration methods that do not result in acoustic outputs similar to seismic surveys (see e.g. Weir and Dolman 2007; Weilgart 2010 and references therein), and requiring use of such methods wherever possible;

· Undertaking offshore marine mammal surveys on which to base sound marine management decisions, including in which areas exploration could take place using airguns, and where exploration should not take place or should use more modern, less environmentally damaging technology;
· Avoiding seismic exploration in areas known or suspected to contain high densities of marine mammals and/or highly sensitive species (e.g. sperm whales, beaked whales).  Such areas should be surrounded by appropriate buffer zones to prevent inadvertent exposure of animals near area boundaries to high sound levels (Weir and Dolman 2007);

· Incorporating within seismic survey protocols a comprehensive and credible research programme, which should include:

· Independent research by fully trained, professional scientists, indirectly paid for by industry through levies to avoid conflicts of interest;

· Observations from research platforms through the full range of the likely effect of the noise produced by the survey on marine species (this may be on the order of >50km from the source, depending on the species involved);
· Obtaining sound recordings at predetermined locations around the survey vessel to assess loudness, propagation and characteristics of seismic survey noise at a range of distances, in order to determine how these sound features are influenced by local oceanographic conditions;

· Collecting data on the probability of visual and acoustic detection of marine mammals at a range of distances from the seismic vessel.

7. CONCLUSIONS
The New Zealand Guidelines for seismic surveys (DoC 2006) represent a first step in the development of regulation of this industry in New Zealand waters.  However, the review process has indicated that, in several aspects, these Guidelines are not effective in terms of protection of marine animals against severe acoustic disturbance from sound associated with seismic surveys.  Issues of particular importance include:

· Ensuring that the Guidelines become mandatory and will be enforced by independent personnel;

· Ensuring that a formal environmental impact assessment process is developed, including consultation with other stakeholders, prior to any survey activity being approved;

· Setting up a certification and training programme for MMOs, standardising the procedures on all seismic vessels and ensuring the professional independence of MMOs;

· Reviewing airgun operation procedures to ensure that acoustic pollution is minimized;

· Requiring the use of Passive Acoustic Monitoring as well as visual observations;

· Undertaking observations from separate monitoring vessels (and/or aircraft) in addition to MMOs on the seismic survey vessel itself;

· Improving MMO data quality by increasing the minimum number of observers required and setting maximum working hour standards for each observer, without compromising the need for inclusive observer coverage;

· Reviewing lists of Species of Interest and others covered under the Guidelines, taking into account the potential risk on other species of marine mammals, other marine species (turtles, birds, fish), and the risk of second-level impacts on the marine food web;

· Reconsidering the ‘double standard’ where some marine mammal species, under some conditions, receive a higher level of protection than others, especially in situations where species identification is difficult;

· Developing a standardized data recording protocol, in line with current international best practice, to be used by all MMOs operating in New Zealand waters;

· Requiring that survey operators submit MMO and survey data to a central database as a licensing condition, and making such data freely accessible through a web-based portal (taking into account confidentiality issues); and 
· Using the revision of these Guidelines as a means to initiate the development of a framework for long-term, adaptive, integrated management of New Zealand’s marine waters, to ensure that all marine species and resources are managed in a sustainable fashion.

The suggestions presented here will go some way towards bringing the existing New Zealand Guidelines in line with current global best practice, and allow New Zealand to once again become a world leader in terms of precautionary management of its natural resources.
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SUBMISSION ON REVIEW OF GUIDELINES

CAROL SUTHERLAND - MMO
This submission is brief due to upcoming commitments at sea.

The areas I wish to comment on are largely limited to data collection and Marine Mammal Observer methodology.  I am also restricting comments to visual observations, as although I have received PAM training I do not believe I am qualified enough to be even let loose near a PAM system.  Like most things at sea, it takes longer and needs experience.

It is generally agreed that there are limitations to the existing data concerning seismic surveys and how that impacts on marine mammals.  

MMOs are in the position to collect data at sea that can contribute to our understanding of marine mammals and in turn assist Industry in planning seismic surveys.

To be effective data collection needs to be standardized and the methods used by MMOs to be as objective as possible.  At present, both here and overseas there are many variables in the field, and the existing databases can be cumbersome or deficient in their scope.  (Perhaps nobody can agree on the perfect one.)  

Whether there is Guidelines or Regulations, Industry and scientists need good data coming in from the coalface.  Poor quality data is worse than no data and neither Industry nor Government can rely on it to make management decisions.

The main points I wish to rise are:

Standardisation

Methodology

Quality control

Standardisation

Clarification and definitions on all documents.
There is no clear standard and definitions of what are some of the basic requirements.

 What constitutes ‘observing’.

Looking out to sea awaiting sighting cues is different from a scanning process used by bodies such as the navy.  Having MMOs casually looking for hours on end without suitable breaks and eye exercises, or  lengthy report writing at the back of the bridge and relying on Mates, will present different results than someone trained (and experienced) to look for subs/boats/whales.  

Objects in the sea are important to spot before any grief is caused. 

There is no clear agreement over what ‘continual’ and ‘observing continuously’ means.  Is this constantly looking, or carrying out interrupted observations but on a continuing basis throughout daylight hours, or being on call if the bridge officers sight anything?

Much of MMO data is based on observer effort, thus what constitutes observer effort must be standardized and clearly outlined as to what it means.  Is gym time equal to scanning from the flying bridge?  

The MMOs are not super heroes with stamina to match, but observer effort must match the recording of effort, whatever is decided as the level of ‘observations’.

To facilitate standardization of data there must be a clear understanding of commonly agreed upon definitions throughout.  I would like to see a detailed glossary with Guidelines or Regulations.

Database

Each MMO will have their own approach to data collection, and as individuals this allows creativity but when there is more than one collector then the data, if it is to be used meaningfully, needs to be collected in a more rigid and consistent  way.  

The point of data input is the database.  

At present DoC has reporting requirements on Word doc.  This is not unusual among other countries, as both Australia and the UK had paper sheets up until recently, (and still use them on some surveys) but New Zealand is in a position to create their own based upon fields they want, and to improve on existing databases.

In creating a database one can draw on others in terms of fields that might be compatible internationally, especially if there is to be any sort of information sharing in the future, but one should not follow slavishly in the belief that ‘overseas’ systems are somehow more proficient.

New Zealand is unique in that 100s of NZ Fur seals can be encountered on some surveys.  This might require a separate, but survey linked entries apart from cetaceans.  Partly due to their brief and variable movements close to the vessel, the relationship to the gear rather than array but also due to time constraints on MMOs.  Time spent on extensive sighting forms for seals means less time available for observing for whales.  The volume of sightings encountered means that the recording has to be concise for this species.  Extensive and time consuming forms risk marine mammal presence being missed by MMOs.

(Making MMOs responsible for monitoring garbage disposal, extensive at sea reports and other duties erode the concept of ‘dedicated observer’ and impact on observations. MMOs are not HSE Officers.)
New Zealand is also in the position to introduce digital mapping from the MMOs that use GPS systems at sea.  Garmin Mapsource is one easy and widely available system and can produce GIS information.  Flat looking but based on nautical charts.  Google Earth and other applications should be investigated.   How much precision is available as opposed to ‘looks’?  Not all MMOs use a GPS but it is a useful tool to those who wish to accurately record cetacean positions, movement and direction by plotting those sightings on electronic charts.

Information gathered by MMOs would still be the property of the company hiring the MMOs, but to have the Industry as a whole having one central body to contribute to, and draw upon, then a standardised database is needed.

Seismic operations are unique in that Industry, through their MMOs can contribute to the understanding of marine mammals on a scale and intensity that is unavailable elsewhere.  (Albeit from a vessel producing noise.)  Industry, by ultilising their MMOs beyond the role of compliance, can strengthen their participation on issues concerning marine mammals but in order to do so they need credible data sets.  Industry can contribute and utilise better databases than existing ones, and I believe it would not be difficult to do.  

Important is having a database that is coherent to all, allows quick and easy input, is compatible to most operating systems, and covers the fields that are required.

There are other reporting systems around, such as the AAD database that is available for inputs on line, but for use at sea such systems can be awkward, do not operate properly and have not been field tested.  Pretty graphics should not be sent to sea as they slow the ship’s internet systems.  

Also, some reflect transit surveys instead of seismic surveys.  Where it takes several minutes to enter one of the many pages that cannot even be scrolled and windows that cannot be opened simultaneously, then having an extra MMO for data entry/report writing is one option, but it is not very efficient.

 Understood that AAD database is still ‘under construction’.

The JNCC data fields have some helpful aspects and are used extensively worldwide but as a MMO, I believe it is deficient in some areas when it comes to monitoring marine mammal behaviour around seismic vessels.  Need objective and accurate whale direction, not based on MMO estimations.

There are databases around that virtually ignore seismic operations or limit it to: ‘On/Off survey’ these should be binned.  Any that rely on MMOs to comment on marine mammal movement without multiple sight positions, or use relative plots as opposed to true plots should be subjected to the delete button.  

Data at the sighting level should be as detailed as feasibly possible (without expanding disproportionally on the time aspect) as that is the base data from which all is derived.  

Information must be salient to the seismic Industry and other industries that might operate sound sources in the marine environment.  (Pile driving, explosives, construction, and low to high-frequency SONAR, multibeam etc  .  That is if the Guidelines cover sources other than seismic airgun arrays.)
Excel and Access are easier to construct, are compatible for the majority of users and can be easily accessed.  Having a layout that is MMO friendly and quick to use in the field will assist in the collection of good data and cut down on the amount of time a MMO is dealing with data inputs and collating information.   Whatever the database may be, the fields and practicality of operation should override ‘professional look’ and pretty pictures.

The MMOs are the ones entering the data so having MMOs contribute to any database design will help in constructing a well-organized and proficient system that can be used at sea in the seismic industry.  Also, those receiving the data must be clear on the areas they wish to be covered and outline clearly both the definitions and methodology.

I would like to see DoC and Industry agree upon a database that is an improvement on the existing ones.  DoC, Industry and MMOs can construct a database that is acceptable to all as well as being standardised and stringent enough to be used for scientific purposes.

Summarising database:

Ease of use

Standardised fields

Clear definitions of fields

Compatitable

Acceptable to Industry, DoC and MMOs

Stringent enough for scientific use.

Possible GIS component

Improve on existing 

Methodology 
There are two main functions the MMO carries out.
The compliance aspect, and the recording of operations that a pertinent to marine mammals.

Industry hires MMOs to advise and help the vessel comply with the standards set by the relevant authorities.

If an exclusion zone operates then the MMO needs to accurately measure the distance the animal is from the array and inform the vessel accordingly.  The survey is a major undertaking and to cease acquisition, the reasons for it should be demonstrable and accurate.  In turn, the call should be made accurately to protect marine mammals from any potential harm.

To be quite blunt, any MMO that relies on distance estimations by eyeballing them should be hauled off on the next helicopter.  Regardless of BSC, MSC or PhD.
The skills a MMO needs to determine distances at sea, movement and speed of cetaceans (thus important indicators of behaviour) are not taught in any detail, if at all in the courses that exist.   

JNCC even outlines incorrect methods in Direction of travel of animals in their MMO Instructions.  

A basic understanding of navigation and ship’s operations is as valuable as an understanding of whale biology.  Get cetacean speed and direction wrong, then behaviour records will be wrong.  It isn’t ‘sexy’ as a tail fluke photo but it is vital.

A Japanese or Norwegian whaler possibly has skills that would be quite transferable.

It is embarrassing to hear stories from Masters and Mates stories of MMOs who have regarded the vessel as a stationary object and are guessing distances.  The resulting data is highly erroneous and gives a false picture of the cetacean and ship relationship.  That in turn wastes the time of both the Industry and the wider scientific community and can lead to incorrect analysis of that data.

There will always be bridge officers that might resent the presence of a whale spotter, and question their competency, but such errors that have been witnessed can be overcome by training and adherence to methodology that is transparent and accountable.

If Industry and DoC want good data then the possibility of reviewing the methods used by MMOs would be a good measure as to quality.

Companies can differ in their regard for MMOs, and those that have not carried MMOs can choose to select the cheap, blind and the incompetent if they are required to carry a MMO.  

That brings the whole Oil and Gas Industry into disrepute and those MMOs bring the profession of MMOs down to the level of ‘whale huggers on a holiday’.  (A bridge description of two MMOs in Australia.)

Making mandatory the requirement to carry MMOs does not guarantee quality.

The data collected is as only good as the people who collect it.  No one MMO is perfect and there will be differences, as whale spotting to some extent is an art, but good standardised methods inject large doses of objectivity.
MMOs should be regarded as data collectors whose methods are in need of peer review.
Summarising methodology:

Distance measurements to be demonstrable.

Use proper tracking techniques

MMOs methodology to be clearly outlined

Quality control

Training

Requiring MMOs to have the appropriate training should be investigated. 

 There are MMO training programs that do exist in other countries but they tend to be one or two days and are JNCC focused.  It would be preferable to have a quality one for Australasia.

New Zealand can lead the way in terms of quality and methodology.  

It is not only good for scientific data but Industry can take pride that it uses MMOs that can be relied upon, and are leading internationally.  Also, it would be a benchmark Industry can use when selecting MMOs.  

Companies rely on MMO suppliers (contractors) but although it is via contractors, the oil and gas company can be seriously affected if there is an issue of concern with whales.  Reducing the risk is having MMOs trained to the highest standards.  I believe professionally there is little room in the long term for ‘whale huggers on a holiday’ or ‘ticking the green box’.  

The situation of a serious incident might be ‘unlikely’ but there is the severity of consequences to consider.  Also, if a MMO cannot have their methods stand up to scrutiny then that in turn will reflect upon the Industry.  Better training will help in lifting quality and reduce the ‘unlikely’.

One area that can be drawn on as an example of handling many Observers and relying on standardised methods and reporting for management purposes is Fisheries Observers and Sea bird Observers.  However, training and quality control differs internationally.

NZ MFish Observers cannot be confused with EU Fisheries Observers.  The former are trained in methodology and collect standardised data, the later untrained graduates who are part of a group that has been tainted with accusations of corruption and with data too deficient for scientific uses.

That is not to say that all EU Observers are incompetent, but training lifts standards across the board.

MMO training is not onerous and professional MMOs both in Australasia and elsewhere would welcome quality training as a way to improve standards.  If Fins and Flap can do it, so can the Flukes.

Accreditation
The New Zealand oil and gas exploration Industry does not deploy large numbers of ships, thus large numbers of MMOs are not needed.   

Industry relies on MMOs available from their MMO supplier.  Industry makes the choice of MMO. There is no certification by parties such as DoC, only the extremely basic JNCC.  Industry is paying for MMO services and MMOs are answerable to the company.  

However, consider a hypothetical situation where an incident such as a stranding occurs in an area where seismic operations have taken place.  MMOs have been deployed and there have been no sightings in the vicinity of the vessel, but without some sort of accreditation from bodies such as DoC there is the risk that MMOs could be regarded as ‘oil lackeys’ with little credibility by those wishing to make such connections even if they have been supplied by a contractor.  The company can ill afford such accusations in the public sphere. If MMOs have accreditation from DoC, it lifts the Industry's MMOs up in the public sphere and lessens the likelihood of such accusations.

With an accreditation system, DoC can assess the qualifications and methods deployed to ensure that the information received from the survey has been collected using best data collection practices.  A similar accreditation system to that operated by JNCC, but preferably one of better quality.   Accreditation is interrelated with training in methods and standardisation of data.

For MMOs having, a system that is standardised with agreed upon methods improves MMOs as a professional group, and although problems have been outlined, there are MMOs out there that do regard themselves as professionals.

The effectiveness of specific mitigation measures depend on how the measures are implemented. The Guidelines/Regulations are deployed by MMOs at the coalface.  That point of contact needs to have ‘best practices’ at its core.

I would like DoC and Industry, as part of the review of the Guidelines, to review the database and the way data is collected.

GUIDE TO USING MARINE MAMMAL RECORDING FORMS

MMO Instructions JNCC 2007

www.jncc.gov.uk

DEWHA Cetacean Sighting Application

http://data.aad.gov.au/aadc/ammc/
GARMIN Mapsource. www.garmin.com
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