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The Workshop was held from 18-20 June 2014 at the Gamboa Rainforest Resort at the Panama Canal. A list of
participants is provided at Annex A.

1 INTRODUCTORY ITEMS
1.1 Welcome from the Republic of Panama

Yasmin Brea (IWC Commissioner for the Republic of Panama) opened the Workshop. She welcomed participants to
Panama and thanked ARAP (Autoridad de los Recursos Acuaticos de Panama), the Smithsonian Research Institute and
the Panama Canal Authority for their assistance and support in planning the Workshop.

She noted that Panama has a strong commitment to the protection and conservation of whales and has declared its
national waters as a sanctuary for all species of cetaceans. Recently Panama proposed and had accepted a Traffic
Separation Scheme (TSS) to the International Maritime Organization (IMO), to reduce the risk of cetacean collisions in
the approaches to the Panama Canal. In addition, Panama had recently conducted technical training on responding to
entangled whales.

Ms Brea repeated Panama’s support for cetacean conservation and hoped that all participants would find that the
Workshop provided a valuable opportunity to further develop policy and cooperation.

1.2 Welcome from the IWC

Frederic Chemay (Chair of the IWC’s Ship Strike Working Group and IWC vice-Chair) reminded participants that a
proposal for a joint workshop between the IWC and UNEP-CEP-SPAW was submitted to the IWC’s 64" meeting in
Panama in July 2012 by the Governments of Panama, Dominican Republic, France, Mexico, Netherlands and the USA.
He recalled that an important component of the workshop’s objectives was to assess the extent of ship strikes within the
Caribbean Region and evaluate the potential for mitigation while recognising that there is no universal solution to the
problem.

He highlighted the opportunity to identify data gaps at global and regional levels. This would require better
communications with shipping companies and increased reporting of events via regional initiatives and especially to the
IWC’s global Ship Strikes Database. He made a call for increased efforts in this regard within the Caribbean area.

He noted that the Workshop, and two previous recent collaborations on entanglement response training, indicated an
increased working relationship between IWC and UNEP-CEP-SPAW. This work had the common theme of reducing
human impacts on cetacean populations, and he noted that the recommendations from the Workshop would be reported
to the IWC’s next Plenary meeting in September 2014.

Chemay thanked the Government of the Republic of Panama for hosting the Workshop and acknowledged the
organisational support provided by the IWC Secretariat, the UNEP-SPAW team and the members of the Steering
Committee. He particularly thanked the Governments of the USA, the Netherlands, and UNEP-SPAW who had made
voluntary contributions to the cost of the Workshop.

1.3 Welcome from the Caribbean Environment Program’s Protocol on Specially Protected Areas and Wildlife
(SPAW)

Sandra Jean (SPAW Programme Officer) welcomed participants on behalf of UNEP-CEP and of the SPAW-RAC. She
thanked the hosts of the Workshop and the participants and noted that collisions between ships and cetaceans are an
issue all around the world and also in the wider Caribbean region, and that this is an important issue to discuss. She
described the SPAW Protocol and noted that the 16 Contracting Parties had established a marine mammal action plan in
2008 (UNEP, 2008). The recent collaborative work with the IWC to reduce human impacts on cetaceans in the
Caribbean Region contributed to the objectives of the plan by providing technical training and policy development. She
thanked the organisers and co-sponsors of the Workshop and wished everyone a productive meeting.

2 CHAIR AND RAPPORTEUR(S)
2.1 Appointment of Chair

Lorenzo Rojas-Bracho was elected Chair of the Workshop.
2.2 Appointment of Rapporteurs

Andrea Cooke, Simon Brockington and David Mattila were appointed as rapporteurs, with assistance from Greg
Donovan and others as appropriate.

3 REVIEW AND ADOPT AGENDA
The adopted Agenda is given as Annex B.
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4 BACKGROUND AND CONTEXT

Chemay noted that although management of whaling was the traditional role of the IWC, a number of new or emerging
risks had developed which were relevant to whale conservation, one of which was ship strikes.

Ship strikes are a complex issue because:

they involve multiple species;

they involve a wide variety of shipping industries;

it is a worldwide issue with wide political/financial considerations;
there may be conflicting priorities across responsible organisations; and
the issue needs both international and national regulation.

The complexity of the issue is further increased because ship strikes are generally under-reported. In addition, there are
different perspectives for prioritising action on ship strikes, and these include inter alia: (1) a conservation perspective,
in regions where ship strikes may reduce species or population recovery; (2) a welfare concern which arises because of
the injuries caused by collisions; (3) a human safety concern arising especially where smaller vessels traveling at high
speed are involved; (4) a necessity arising out of public perception to take all measures to reduce strikes; and (5) an
economic need to prevent damage to vessels.

Within the IWC, ship strike issues are addressed through the Conservation Committee’s Ship Strike Working Group
(SSWG), whose membership comprises Argentina, Australia, Belgium (Chair), Brazil, Denmark, France, Germany,
Italy, Republic of Korea, Luxemburg, New Zealand, Portugal, South Africa, Spain, UK, USA and UNEP/CMS. The
SSWG delivers regular progress reports to the Commission covering key items including work plans, updates on
collaboration with other organisations and progress with the IWC’s global ship strikes database.

An important milestone for the SSWG was a joint Workshop held by IWC and ACCOBAMS in Beaulieu-sur-Mer
(France) in September 2010 (IWC, 2011). This Workshop made several recommendations (see Item 5.1 below, and
Annex E) and particularly requested IWC Contracting Governments and relevant maritime sector bodies to continue
reporting ship strikes to the IWC Secretariat on a regular basis to allow further development of the IWC ship strikes
database.

At the present time, the SSWG is developing a five-year strategic plan to guide its future work, which is being
undertaken in close association with IWC Scientific Committee’s work on human-induced mortality. Since 2012, the
Scientific Committee has provided support to two ship strike co-ordinators who have continued work on the global ship
strike database and are assisting with the drafting of the five-year plan.

5 SUMMARY OF CURRENT INFORMATION AND DATA GAPS

51 Global

5.1.1  Lessons from the 2010 Joint IWC/ACCOBAMS workshop (IWC, 2011)

Donovan briefly summarised the generic lessons that arose from the 2010 joint IWC/ACCOBAMS Workshop in
Beaulieu-Sur-Mer, France (referred to hereafter as the Beaulieu Workshop) and how these were related to
recommendations. In addition, a full summary of the detailed recommendations can be found in Government of
Belgium (2011), which was presented to the IWC Commission meeting in Jersey, IWC/63.

The Workshop had recognised the variety of reasons that the IWC and ACCOBAMS (Agreement on the Conservation
of Cetaceans in the Black Sea, Mediterranean Sea and Contiguous Atlantic Area) were interested in this issue ranging
from animal welfare and human safety through to population level threats. These different perspectives can lead to
different approaches to the issue and assignment of priorities. There are an increasing number of reports of ship strikes
although as the Workshop noted it was not clear whether this related to a true increased incidence, an increase in
reporting effort or a combination of both. The focus of the Beaulieu Workshop was on information needs to assess
whether ship strikes represented population level threats with a focus on the ACCOBAMS area, and an initial
consideration of mitigation measures. In looking at population level threats it was recognised that ship strike mortality
was one component of examining cumulative effects upon populations.

The issue of ship strikes is complex both from a scientific and a management context. It often involves multispecies
consideration from a cetacean perspective and a wide variety of vessel types and categories including industrial,
artisanal, whalewatching, transport, leisure and military. This variety and the various political and economic interests
involved also presents difficulties with respect to appropriate management bodies and international and national
regulatory responsibilities. The Workshop recognised that this was an issue that could not be addressed by the IWC
alone.

An important component of the Workshop focussed on what types of data were necessary to determine the extent of
ship strikes, in order to assess its significance as a population level problem. With respect to data on ship strikes
themselves, there was a great need for good quantitative and even qualitative information. There is often considerable
uncertainty in obtaining this information which sometimes comes as a result of direct visual information, but often
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comes from systematic and ad hoc post-mortems. Recommendations from the Workshop focussed on the need for
developing agreed protocols for post-mortems (subsequently reviewed and agreed to at IWC SC/65a; see IWC, 2014a),
the importance of training/capacity building with respect to stranding networks and development of a tiered and
pragmatic approach by region that recognises available expertise and resources. A major focus was on how to expand
and publicise the newly developed IWC global ship strikes database.

The Workshop noted that the data required for both cetaceans and ships were similar in many ways. They included
information on: abundance and trends; temporal and spatial distribution at appropriate scales and an understanding of
predictability; susceptibility by species or vessel type; the behaviour of animals and vessels (night, speed etc.). In all of
this, appropriate handling of the often inevitable uncertainty is essential. Recommendations from the Workshop
focussed on obtaining the necessary baseline and monitoring cetacean data at the appropriate spatial and temporal
scales, and collaboration with the various shipping sectors and authorities to obtain the necessary shipping information.

Once such data are available, then modelling/GIS approaches are necessary to produce integrated analyses which are
important inter alia to evaluate and prioritise threats, as well as to assist in the development and evaluation of
mitigation measures. Given the uncertainties, the process is likely to be complex and iterative, even for relatively data
rich areas.

The questions surrounding determination of priorities was discussed at the Workshop, where it was recognised that a
number of criteria are possible, depending on stakeholder perspectives and data available. These include: cetacean
population status in light of quantified threats, qualitative evaluation based on an overview of available data; the
feasibility of effective mitigation actions; economics; animal welfare, etc. Once priority species/regions/populations are
agreed, then this may lead to further research to better quantify the problem or develop mitigation actions or implement
mitigation actions themselves. The Beaulieu Workshop highlighted a number of potential priority areas within the
ACCOBAMS region.

In examining questions of mitigation methods, the Workshop stressed the need to involve all stakeholders (e.g. industry,
IMO, ports, national and international authorities, technologists, cetacean scientists etc.) at all stages and the importance
of collaboration. The Workshop emphasised that local conditions and resources must be taken into account. Where
there are economic or legal implications for mitigation, then the need for mitigation and the likely effectiveness of the
methods themselves require a strong scientific basis and evaluation. Monitoring effectiveness of proposed ‘solutions’ is
essential. The Workshop considered a number of approaches (annex E of the Beaulieu Workshop report summarises
these) that can broadly be classified as those that ‘keep apart’ cetaceans and ships (e.g. shipping lanes, MPAs), those
that aim to ‘minimise’ encounters (e.g. observers, technology) or their effects (e.g. speed restrictions).

A summary of the Beaulieu recommendations and proposed actions is provided as Annex E.

5.1.2  The IWC Global Ship Strikes Database and the need for improved identification and reporting of ship strikes
Ritter introduced the IWC’s global ship strikes database! detailing its development, structure, the layout of the online
reporting tool and the categories of information that can be reported. Details can be entered into the database of
incidents/collisions, the cetacean species involved, the impact upon or fate of the animal as well as the vessel’s identity,
type and speed, etc. He gave an overview of the current records contained in the database (over 1,100 individual
reports) and summarised their geographical distribution especially relating to the North Atlantic including the
Caribbean Sea. Data gaps were acknowledged, and these included an absence of data on vessel type and speed for many
strikes. Ritter emphasised that the information held in the database related to reporting effort rather than representing an
accurate reflection of the global situation. He also drew attention to the ongoing work of the IWC’s Data Review Group
in verifying records.

In discussion, the Workshop noted that the relative abundance of records in the database was as much a result of
differential effort and reporting as to true relative occurrence. For example, the large number of North Atlantic right
whale records reflected the substantial effort along the US east coast and the efficiency of the reporting systems in that
area.

Given the patchy reporting and effort thus far (although this is improving), the Workshop agrees that at present it is not
appropriate to use the database records to make initial estimates of the global extent of the ship strike issue. In general,
the Workshop agrees that ship strikes are more likely to be an important factor at a population level for species and
populations where abundance is low (e.g. western North Atlantic right whales, eastern North Pacific right whales,
southeastern Pacific right whales, Arabian Sea humpback whales, western gray whales, blue whales off Sri Lanka,
sperm whales in the Canary Islands and fin whales in the Mediterranean Sea). Once populated more fully, the database
will also be valuable in highlighting areas where concentrations of strikes occur that may be important for more
abundant populations, as well as highlighting important general areas on which to focus mitigation efforts.

The Workshop briefly discussed alternate approaches to estimating the extent of ship strikes including examination of
scarring from non-fatal collisions and the use of photo-id records to estimate extent of non-age related mortality. It

Accessible through http://iwc.int/ship-strikes.
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noted the inherent difficulties in such approaches and noted that this issue remains on the agenda of the Scientific
Committee.

In summary, the Workshop recognises ongoing effort to populate the database and the work of the IWC ship strikes
database co-ordinators. Here (and elsewhere in the report), the Workshop stressed that improved efforts to encourage
reporting was of highest priority.

The Workshop noted the great importance of improved reporting. With respect to the IWC, the Workshop strongly
recommends that:

(1)  IWC member countries place greater emphasis on publicising the database and the need to report ship strike data
directly into it within their countries, including within their relevant government departments (including the navy
and coast guard) and to local maritime users in general;

(2) IWC member countries submit relevant information to the Scientific Committee, e.g. in national Progress
Reports;

(3)  the IWC continues to fund the ship strikes database co-ordinators and that the co-ordinators continue to inter alia
publicise the database; and

(4) the IWC increase efforts to publicise the database to other intergovernmental and regional organisations, as well
as all parts of the maritime sector.

5.1.3 ldentifying data gaps

The Workshop noted in addition to the need to encourage reporting (see Item 5.1.2 above) that ship strikes were likely
to be greatly under-reported in most parts of the world for a variety of reasons including effort and resources available
to stranding networks, difficulties in detection at the time (especially for large vessels where impact might not be
noticed) and difficulties associated with either lost carcasses or determining cause of death even if the carcase is
discovered. With respect to mitigation measures in particular, the Workshop stresses that obtaining information on ship
strikes where vessel type and speed can be identified is extremely valuable; as part of the increased efforts to publicise
the database to the marine sector (see Item 5.1.2 above), this should be emphasised. In this regard it is also important
that mariners are informed that reporting a ship strike is a positive action aimed at enabling future mitigation, rather
than something that will have negative implications for them or their company.

The Workshop also noted that there is a lack of information on the behaviour of whales around vessels; such
information is of great value to the development of mitigation measures and the Workshop recommends increased
studies of data on how whales respond to ships (and see the recommendation relating to the use of telemetry under Item
8).

5.1.4  Shipping and other stakeholder perspective

5.1.4.1 CRUISE INDUSTRY PERSPECTIVE

Griffiths summarised the state of the global cruise industry, including the organisation of the Cruise Lines International
Association (CLIA) global secretariat and CLIA advisory committees. CLIA is comprised of more than 60 member
cruise line companies, of which more than 40 are oceangoing members who operate more than 200 ships and
representing approximately 98% of the global cruise capacity. While average growth of the global cruise industry in
terms of gross tonnage (GT) has increased over time, it was noted that this trend is expected to level off in the coming
years based on new ship orders up to a maximum of approximately 150,000 GT. Similarly, the maximum number of
passengers and crew will also level off in the years to come. Finally, while Asia is the fastest growing market for the
cruise industry, it was noted that the Caribbean region remains the highest global market share at 37.3% in terms of
cruise ship itineraries and capacity.

CLIA is the world’s largest cruise industry trade association with representation in North and South America, Europe,
Asia and Australasia. It represents the interests of cruise lines, travel agents, port authorities and various industry
business partners before regulatory and legislative policy makers. It is also engaged in travel agent training, research
and marketing communications to promote the value and desirability of cruise holiday vacations with thousands of
travel agency and travel agent members. CLIA’s Associate Member and Executive Partner programme includes the
industry’s leading providers of supplies and services that help cruise lines provide a safe, environmentally friendly and
enjoyable holiday vacation experience for millions of passengers every year.

Within the Caribbean region there are around 8,500 port calls per year and this figure is indicative of the number of
passages made within the region, with transits often being made at night. Use of AIS tracking, and data obtained
through www.marinetraffic.com indicate the types of routes being used for transit (see Annex D). However the
Workshop noted the paucity of empirical data on cetacean distribution in the region, which would be necessary for
quantifying risk of ship strike (see Item 5.2.4).

The Workshop discussed the level of awareness amongst cruise line operators for reporting ship strikes and noted that it
was low. Previously a CD-ROM had been developed by Holland-America Line which gives training on how to report
ship strikes. CLIA offered to facilitate engagement with operators and noted that the International Chamber of Shipping
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would also help facilitate awareness raising. This is also relevant to efforts to improve reporting discussed under Item
5.1.2.

5.1.5 Highrisk areas and species
5.1.5.1 MODELLING APPROACHES INCLUDING SHIPPING AND WHALE DATA WITH GLOBAL IMPLICATIONS OR APPLICABILITY

The methodology used by Redfern et al. (2013) to assess the risk of ships striking large whales contains three
components: developing habitat models to predict whale densities, identifying management options using shipping data,
and assessing risk in the identified options. Previous estimates of marine mammal abundance (e.g., stratified density
estimates) were available at spatial scales that were typically much larger than the scale of human activities. To provide
finer-scale estimates of species densities, researchers at NOAA Fisheries’ Southwest Fisheries Science Center
developed habitat models for 22 species or species groups using 15 cetacean and ecosystem assessment surveys
conducted in the eastern Pacific Ocean between 1986 and 2006 (Barlow et al., 2009; Forney et al., 2012). During the
development of these models, many methodological aspects of habitat modeling were investigated: modeling
frameworks, data sources, error structures, model selection, spatial and temporal resolutions of input variables, and
spatial interpolation techniques. Generalised additive models were used to relate species encounter rate and group size
to bathymetry, distance to shore or selected isobaths, sea surface temperature, variance in sea surface temperature,
salinity, chlorophyll, and mixed-layer depth. Model selection was performed using cross-validation on novel data.
Smoothed maps of species density were created from the final models and are available with associated standard errors
and 90% confidence intervals for the California Current ecosystem and eastern tropical Pacific. Redfern noted that
current work is being conducted to further refine these models for large whale species.

Redfern et al. (2013) used fine-scale, systematic survey data to develop habitat models for humpback, blue and fin
whales in the Southern California Bight, off the US west coast. Automatic Identification System (AIS) data collected
between 15 September and 30 November in 2008 and 2009 was used to analyse traffic patterns for large commercial
ships. From these traffic patterns, they derived four alternative shipping lanes. Ship-strike risk for the alternative
shipping lanes was assumed to be proportional to the number of whales predicted by the models to occur within each
lane. The proportion of whales within a shipping lane that will be struck is a function of whale densities, volume of
shipping traffic, ship speed, and whale behaviour. Information is lacking on the functional form of these relations and
other factors that may affect ship-strike risk. Consequently, they quantified the co-occurrence of whales and shipping
traffic as has been done in recent ship-strike studies (Vanderlaan et al., 2009). They found that the lane with the lowest
risk for humpback whales had the highest risk for fin whales and vice versa. Risk to both species may be ameliorated by
creating a new lane south of the northern Channel Islands and spreading traffic between this new lane and the existing
lane in the Santa Barbara Channel.

Redfern reported that she and her colleagues are expanding the application of this methodology to assess ship-strike risk
in numerous regions. For example, systematic survey data collected by NOAA fisheries” Southwest Fisheries Science
Center and non-systematic survey data contributed by numerous individuals are being used to improve whale-habitat
models and assess risk off the entire US west coast and throughout the Eastern Tropical Pacific. Blue whale habitat
models developed for the US west coast are being used to predict blue whale distributions in data poor regions,
including Sri Lanka and Chile. Predictions will be validated using all available systematic and non-systematic data from
these regions. The predictions will be used to assess ship-strike risk and prioritise future data collection efforts in these
regions.

The Workshop welcomed this paper, noting that it was based on an extremely good long-term dataset, probably the best
in the world. It also noted that in an ideal case, a full risk assessment involves consideration of additional issues
including whale behaviour (e.g. time at surface), and changes in seasons and changing environmental factors (e.g. El
Nifio). Lessons and conclusions about the value of modelling and the strengths and weaknesses of different approaches
are discussed under Item 7.2.4.

The Workshop considered Priyadarshana et al. (2014) that reported on risk assessment work undertaken in Sri Lanka
(Sri Lanka is not an IWC member). Surveys were conducted from February to April 2014 to investigate the distribution
patterns of blue whales in relation to existing shipping lanes and further offshore. The highest densities of blue whales
were observed in the current shipping lanes. These high densities of whales combined with one of the busiest shipping
routes in the world suggest a severe risk of ship strikes. The authors concluded that the results suggested that blue whale
distribution in the area is related to bathymetry and thus that the observed distribution patterns may be consistent over
time. Hence moving the current Traffic Separation Scheme (TSS) further offshore would likely substantially reduce risk
of collisions with blue whales. However, doing so may increase the risk of collisions with sperm whales. Two were
struck last year, one of which stranded while the other did not. The IWC Scientific Committee reviewed this paper in
May 2014 and had agreed that further surveys of blue whale distribution in the area at different times of year would
provide important data to inform recommendations on mitigation measures including moving shipping lanes. Noting
that there has been a dialogue between the IWC and the Government of Sri Lanka on the issue, the Committee had
recommended that the IWC should begin to discuss possible mitigation measures with the relevant authorities and
stakeholders in the area. The Committee had requested that the Secretariat send a letter to the Sri Lankan Government,
with an update on the information from its discussion of this topic and ways in which the Committee or the IWC Ship
Strikes Working Group may assist. In addition, it had recommended that a representative from Sri Lanka be invited to
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relevant IWC meetings and workshops. A representative from Sri Lanka was invited to the present Workshop but the
representative was unfortunately unable to attend. The Workshop endorses the Scientific Committee’s
recommendations.

The Workshop also considered Frantzis et al. (2014) concerning the situation for the Hellenic Trench southwest of
Greece, an area that had been identified as potentially high risk during the Beaulieu workshop (IWC, 2011). An analysis
of twelve seasons of visual and acoustic observations of sperm whales identified high risk areas where whales were
exposed to very high shipping densities. There is evidence of high numbers of ship strikes from strandings data. The
potential for small changes in shipping routes to greatly reduce risk in these high risk areas suggested considerable
scope for effective mitigation. However, it is important to investigate whether moving the routes offshore might affect
other species, especially fin whales, before recommending any changes. The Workshop endorses the Scientific
Committee’s recommendation that the IWC should encourage dialogue with shipping regulators and interests in the
area, perhaps in conjunction with ACCOBAMS.

The Workshop then considered Vaes and Druon (2013) which modelled the seasonal ship strike risk of fin whales in the
western Mediterranean Sea by making use of data on vessel traffic from AIS data (for May, July and October) and
hypothesised ‘potential fin whale habitat’ modelled using fin whale sightings and satellite-derived data sea surface
temperature and chlorophyll-a content. This ‘potential habitat’ was then extrapolated to the entire western
Mediterranean Sea. The authors estimated mean risk per month from daily risk estimates. AIS data were available for
May, July and October. Two high risk areas were identified to have an especially high collision risk for fin whales: (2)
the Liguro-Provencal Basin north of Corsica (including the Pelagos Cetacean Sanctuary); and (b) the Alboran Sea with
an even higher potential risk. The first area was already known as a potential high risk area whereas fin whales are
rarely observed in the latter area. Near-realtime maps of ‘potential fin whale habitat’ have been computed on a daily
basis since 2010 and provided to partner research groups. The Scientific Committee had expressed a number of
reservations about this approach in 2013 (IWC, 2014a) including over-interpretation of limited data and extrapolation.
The Workshop echoed these concerns and refers to its general conclusions and recommendations below.

5152 CONCLUSIONS AND RECOMMENDATIONS

Risk assessments require inter alia quantitative representations of species distributions/relative density at appropriate
temporal and spatial scales. Species distribution modelling and predictions from these models can be a powerful tool for
meeting this requirement, but several issues require careful consideration. Of primary importance is the nature and
quantity of data available and the area in which data were collected. Marine mammal distributions are highly dynamic
and variable. Consequently, the likelihood that predicted distributions capture areas of consistently high density and the
uncertainty inherent in the species distribution will generally increase with the number of seasons and years of data
available for model building. In particular, longer data time series will capture a greater range of temporal habitat
variability (e.g. the EI Nifio Southern Oscillation, ENSO). The spatial extent of the available data has a similar effect. If
sampling is limited by logistical constraints to only a small or atypical portion of the range of the animals (e.g., to areas
close to the coast, major cities, etc.) and/or only one or two seasons, predictions from the model may well be misleading
and inappropriate as a basis for identifying potential or actual important areas for cetaceans and/or high risk areas when
combined with information on threats (e.g. AIS data). This potential bias can be a particularly important consideration
when using presence-only data alone (e.g. sightings from whalewatching operations).

In addition, when developing appropriate statistical models, many decisions must be made, including selecting the
modelling framework, data sources for the habitat variables (e.g., in situ, remotely sensed, or modelled) and their spatial
and temporal resolutions, error structure, variable selection techniques, and spatial interpolation (and in certain cases
extrapolation) techniques. Each of these decisions affects the predicted species distributions to a greater or lesser extent.
In particular, these decisions can greatly influence the uncertainty in the predictions in addition to the uncertainty
associated with the available data. It is, of course, also important to explicitly consider stock structure within the area.

The Workshop stresses that it is essential that the limitations and uncertainties surrounding density maps obtained from
species distribution modelling are explained properly to managers along with the uses to which they can be put.
Effectively communicating the uncertainty in the predictions is critical for correctly interpreting estimates of risk. This
is particularly important because maps can be produced from poor datasets as simply as they can be produced from
adequate datasets; such maps can be extremely misleading and imply a spurious level of reliability.

Notwithstanding the general difficulties associated with extrapolation (versus interpolation), the Workshop recognises
that there are circumstances where extrapolation of spatial/habitat models from data rich areas to data poor areas can be
of value in identifying areas of potential importance that warrant further investigation (e.g. by systematic surveys). In
this regard, it noted the work on beaked whales undertaken by Cafiadas et al. (ACCOBAMS document SC7-Doc 15)
within the Mediterranean region and the ongoing work of Redfern and colleagues on blue whales found off South
America and Sri Lanka reported above. Both studies correctly identified the limitations and the appropriate
interpretations of this work.

The Workshop commends the work undertaken thus far on one of the best long-term datasets in the world for habitat
modelling, i.e. the Eastern Tropical Pacific. It noted the potential of using this dataset to explore certain generic
questions including the relationship between reliable predictions and, for example, length of datasets and/or
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geographical extent of datasets. It recommends investigation of these issues by ‘censoring’ or filtering the datasets in
various ways and comparing the reliability of the predictions against those from the full dataset. Similarly, it
recommends exploration of the relationship between use of presence/absence data and presence-only data.

5153 MMPAS AND IUCN-IMMAS

Hoyt reported that in October 2013 at the third international MPA (Marine Protected Areas) conference in France
(IMPAC3), the IUCN Marine Mammal Protected Areas Task Force (MMPATF) was launched. This was an initiative of
the International Committee on Marine Mammal Protected Areas (ICMMPA) which has focused on MPA and habitat
issues with marine mammals. The new task force sits within both the IUCN Species Survival Commission (the
cetacean, pinniped and sirenian specialist groups) and the IUCN World Commission on Protected Areas.

The first Task Force action was to convene a workshop at IMPAC3 to look at creating a new category of ‘Important
Marine Mammal Areas’, or IMMASs, to focus more attention on ‘important habitats’ for whales and other marine
mammals. The workshop determined that the starting point criteria for IMMAS in terms of testing should fit within: (1)
Convention on Biological Diversity (CBD) Ecologically or Biologically Significant Areas (EBSASs); and (2) IUCN
Marine Key Biodiversity Areas (KBAs) (Hoyt and Notarbartolo di Sciara, 2013). But the fine-tuning and possible
thresholds need to be determined after testing.

The impetus for creating the IMMASs category was: (1) the widely successful ‘Important Bird Areas’ (IBAs) concept
which has proved an asset in global conservation planning (with some 12,000 IBAs hamed to date); and (2) the fact that
whales and other marine mammals were largely being left out of the CBD EBSA planning process for the high seas.
Looking at 168 EBSAs declared before Oct. 2013, only 11% listed marine mammals as a primary feature (EBSA
Criteria I, Il and 111). Only 26 marine mammal species (out of 120) were named within EBSA submissions as either
primary or secondary (Criteria V1) features. Only one species, humpback whales, was commonly named; then walrus,
beluga, polar bear and bowhead whale were named in a few areas. The other 20 species were named in only 1-5 areas.

Besides marine mammals being left out of the EBSA process, there is no standardised method for presenting evidence
of marine mammal occurrence or importance. A standardised IMMA protocol to categorise, collate and advocate
evidence is essential for global strategic conservation planning for EBSAs, national and regional MPA networks, and
might be helpful in terms of identifying areas to avoid or where guidance is needed in terms of averting ship strikes and
addressing noise issues.

To help strengthen the EBSA process and support the incorporation of marine mammal conservation concerns into
these processes, the Task Force is organising a series of workshops to map and test draft IMMAS in selected regions of
the world’s oceans to provide the opportunity for developing and refining subcriteria and thresholds for IMMAS, and to
start to put IMMAS on the map, so that ultimately the aim is to start to arrive at a World Directory of IMMAS.

This “directory’, which in time could become a global mapping project for the IMMAs, similar to IBAs and EBSAs,
would incorporate information from all the existing spatial resources available, including:

. EBSAs with annotations for primary and secondary features related to large whales;

. OBIS-Seamaps and other databases as starting point indicators;

. marine IBAs, as mapped by BirdLife International in 2013, as well as national programs such as the Biologically
Important Areas (BIAS) in the US;

. ocganographic data including SST, seasonal chlorophyll presence, bathymetry to show, e.g. whale feeding areas;
an

. MPAs for whales and dolphins.

Out of more than 7,000 MPAs worldwide, some 575 have recognised cetacean habitat (Hoyt, 2011). At
www.cetaceanhabitat.org, it is possible to query the database separately for sperm, humpback, blue, fin and right
whales. Users should note that these are political designations not necessarily equivalent to the initial ‘scientific’
proposals. Also, there are 176 proposed MPAs with cetaceans, as of 2011, and these tend to be closer to the scientific
proposal for protection. The Task Force, and Whale and Dolphin Conservation (WDC), have assembled the point data
to create polygons for most of these areas.

The Task Force is organising a workshop to test the process and to start populating a map of the data rich eastern
Australia/New Zealand region, extending into the less data rich South Pacific. The workshop will be held at the Third
International Conference on Marine Mammal Protected Areas (ICMMPAZ3) in Adelaide, Australia in November 2014,
The goal is to devise a set of common currencies to qualify each species’ spatial distribution, as well as to devise a
methodology for the considerable work to come. The goal of IMMASs should be to identify non-political, scientifically
based important areas for marine mammals supported by data plus modeling and expert input.

The IMMA identification process has drawn upon its participation in the last 4 EBSA regional workshops for the North
Pacific, Arctic, northwest Atlantic and the Mediterranean, and has worked with marine mammal data to create EBSAs
with a strong cetacean rationale in each area. As a result, there are several new cetacean draft EBSAs (in which
cetaceans are primary features) on the map that are to be approved by the Convention on Biological Diversity’s
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Subsidiary Body on Scientific, Technical and Technological Advice (CBD SBSTTA) this month (June, 2014). The
maps should be released shortly. This next set of EBSAs should increase the marine mammal coverage.

Hoyt concluded by noting that for the ship strike issue, it is important look at ship strike criteria, or in effect “filters’, for
the EBSAs and IMMAs that will show known areas of the ocean and the large whales resident there including
humpback, right, blue and fin whales as well as sperm whales, i.e. the animals most susceptible to being hit by ships.

The nature of the specific advice to the shipping industry that could come out of this approach was discussed. Examples
ranged from advising companies that they should avoid MMPAs altogether to advisory notice that extra care should be
taken (e.g. reduced speed) in areas where whales are more likely to occur. It was suggested that rather than a ‘blanket’
approach it would be better to start to work at the regional level (e.g. Australia and the South Pacific where the initial
trial approach will be considered at ICMMPAS3 in Adelaide in November 2014) and within this region address local
areas and work with local stakeholders. Given the known variation in whale distributions from year-to-year in
accordance with a range of environmental and ecological factors and the difficulties in precise predictability, the
strengths and limitations of the spatial modelling approaches given above (see Item 5.1.5.1), also apply here. It was also
recognised that the rationale for MPA boundaries often reflect logistical and political decisions rather than the
distribution of animals and so simply suggesting or legislating for measures within MPAs is unlikely to be sufficient to
ameliorate ship strikes at a population level.

Recommendations regarding this topic are given under Item 7.1.3.

5.1.6 Other

Ritter presented Ritter (2012) which dealt with collisions of sailing vessels with cetaceans worldwide, representing the
first quantification of this kind on a global basis. To receive reports about collisions and near miss events, web searches
were carried out and a dedicated online survey (www.noonsite.com) was set up. The survey included questions about
features of a collision or near miss event, which were selected in accordance with the existing IWC ship strike database.
A total of 111 collisions and 57 near misses were identified, spanning from 1966 until 2010. 75% of incidents occurred
in the period from 2003-10, indicating a substantial increase during recent years (although the extent to which this is a
true rate of increase, or a result of increased reporting or greater difficulty in finding earlier data is unknown). Collisions
and near misses occurred on all oceans, often during ocean races and regattas, and were most frequent in the North
Atlantic, probably reflecting the relatively large amount of sailing traffic here. Vessel type and speed as well as
circumstances of the incident varied widely, but most often monohulls of 10-15m size were involved, predominantly
sailing at speeds between 5 and 10 knots (range 2-25 knots). Multihull vessels appeared to have an especially high rate
of collision reports. The findings also suggest that elevated vessel speed contributes to a higher risk of collisions,
because 26% of collisions happened at speeds faster than 10 knots despite very few boats sailing at these speeds. Most
reports referred to ‘large whales’ (n=51) as opposed to ‘small whales’ (n=12) or ‘dolphins’ (n=4). The species could be
identified in 54 cases. The most recognised animals were humpback or sperm whales. Injuries to the whales varied
strongly from ‘not visible’ to ‘dead after collision’. During 20 incidents, blood was seen in the water and two cases
reportedly resulted in the death of the whale. Sailing crew members were hurt several times, even during collisions
occurring at low speeds. Vessels were damaged regularly, including major impairment and seven cases of vessel loss.
Conversely, the outcome of a collision (e.g. injury to whale or crew, damage to vessel) was not a direct function of
vessel speed. It seems that many whales were not aware of the approaching vessels. Several measures are proposed
which can contribute to mitigating the problem, including placing lookouts, speed reduction, avoiding important
cetacean habitats, careful planning of regattas and ocean races, thorough reporting as well as educational initiatives to
raise awareness.

Further examples of collaboration with vessel operators were discussed. Five years ago it was negotiated that the VVolvo
Ocean Race, planned to come into Boston through a densely-populated humpback whale marine sanctuary area, could
race through the existing shipping lane. Once the organisers were persuaded to collaborate on the issue (which was not
in itself an easy task and took considerable time) this became a good example of management and working together
with other organisations. Another example referred to was a cooperation between the Global Ocean Race and the
Environmental Investigation Agency (EIA) NGO in 2010 as well as the recent World Jet Ski Race held in Guadaloupe
in March 2014, which is the peak humpback whale breeding season in the area. The organisers of this race collaborated
with local agencies by using helicopter sighting teams to search for whales to try to ensure there were no whales in the
area before the race could begin. However, even with this precaution, a mother-calf pair appeared in the middle of the
race area. This illustrates that even with collaborative efforts it is not always possible for mitigation measures aimed at
separating whales from vessels to be completely successful.

The Workshop noted the importance of this topic from the perspective of human as well as animal safety. It encourages
increased efforts from the IWC ship strike co-ordinators and others to inform and collaborate with all maritime users
and especially the organisers of sailing races and competitions, of the potential risks of collisions with cetaceans and the
need to avoid or take extra precautions in areas likely to contain higher numbers of whales.
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5.2 Wider Caribbean Region

5.2.1  Existing information on ship strikes

There are few (around 10) reports from the Wider Caribbean area listed in the IWC Ship Strikes Database from 1961-
present.

It was reported that there are some additional reports from Guadaloupe (five strikes), with two documented — Bédel
(Agoa MM Sanctuary/French MPA Agency) undertook to send these reports to the database coordinators. There are
also potentially two further reports to add to the database from the Dominican Republic. It was also noted that last April
there was a ‘near miss’ documented by a survey vessel where a near collision of a humpback whale with a high-speed
fishing vessel which did not slow down. The Workshop noted that small cetaceans are probably involved in collisions
with smaller fishing boats, too, as many of the photographs of small cetaceans taken for photo-identification purposes
within the region have propeller scars.

In discussion, it was noted that similar data (photo-id and reports from various vessel captains) are being collected in the
Canary Islands. From that experience there is a need to work with the owners of high-speed fishing vessels and fishermen.
It was suggested that one approach for the wider Caribbean was to introduce the issue and increase awareness of cetacean
ship strikes through the current manatee reintroduction programme, which involves the coastguards.

In conclusion, the Workshop noted that the general awareness of the issue of ship strikes and the IWC database in the
Caribbean area is low. Determining the extent of the issue requires greater collaboration with stakeholders including
maritime organisations and the Workshop recommends that increased efforts are made by the IWC, SPAW and others
to raise awareness and encourage reporting to the IWC database as well as any regional databases. This includes
encouraging the establishment of strandings networks where these do not exist and the provision of additional
information to existing ones.

5.2.2  Shipping and other stakeholder information

Griffiths gave a presentation which summarised the situation with regard to cruise shipping in the Caribbean area. The
Caribbean has the biggest market share of cruise ships in the world. There were 8,100 ‘port calls’ in 2013 in an area
roughly encompassing the Wider Caribbean. The trend is broadly for more each year, although this is levelling out with
the biggest growth expected in Asia. The places with the highest numbers of port calls are the Bahamas (1,600 in four
years), Mexico (Yucatan only), and the US Virgin Islands (750). Each individual port call is not necessarily made by a
different ship, but is an individual visit by a ship. There are more port calls that could be included in the counts for this
area - data for the US ports was not fully available (e.g. Miami is a large port that serves this area but was not included
in this data). Peak season for cruise ships in the Caribbean is October-March, which is also peak humpback whale
migration season.

AIS information clearly shows heavy passenger routes around the area (this is vessels of 300 tonnes and higher). Quite
a few of these are short-distance overnight ferries, which go quite slowly (around 10 knots) for reasons of fuel
economy, travelling through the night to arrive at dawn. It may be possible to use the AIS data to find the average
speeds of these vessels. The Workshop agrees that AlS (or similar data) can be very valuable as part of risk assessment
work on ship strikes. It notes that there are a number of commercial websites where such information can be obtained
(e.g. www.marine traffic.com). It also notes that care must be taken when using data from commercial sites as it is not
always known how the raw data has been processed (i.e. what assumptions have been used) and filtered.

5221 PANAMA CANAL AUTHORITY PERSPECTIVE

Jaen indicated that Panama is visited by around 17,000 vessels a year, of which around 14,000 transit the Canal. The
number of vessels has remained relatively constant over the last 40 years although the amount of cargo being carried
has increased. The market segment during 2013 was 24 % dry-bulk, 20% tanker, 7% general cargo, 26% container, 9%
refrigerated, 6% vehicle carrier, 2% passenger and 6% others. Dry-bulk, tankers and general cargo (51%) normally have
a sea speed of less than 15 knots. Containers, refrigerated, vehicle carriers and passenger ships (43%) normally have a
sea speed over 15 knots.

On the Caribbean Sea side of the canal the traffic disperses along four routes: (1) transit to Gulf of Mexico (Yucatan
Strait); (2) transit along the east coast of North America (via the Windward Passage); (3) to Europe (via Mona Passage);
and (4) to the east coast of South America (north of Colombia).

On the Pacific Ocean side most of the traffic goes across the Gulf of Panama, around the Peninsula de Azuero and south
of Coiba National Park. This traffic goes or comes from the Far East and the west coast of North America. The second
group crosses the Gulf of Panama coming or going from the west coast of South America. A minor group goes or
comes from the southwest Pacific.

Jaen indicated that his experiences of working with mariners suggested there was broad support for Traffic Separation
Schemes (TSS). However there was less universal support for speed restrictions as these require extra time from
engineer officers to establish the change of speed and shipping companies themselves may not support the extra passage
time. The Panama TSS was approved by the International Maritime Organization (IMO) (see Item 6.2.3 below) and the
Pacific section prescribes a recommendatory speed reduction to 10 knots for four months of the year when whales are
most abundant.
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The Workshop welcomed this report. The Panama TSS is discussed further under Item 6.2.3.

5.2.3  Highrisk areas and species

5231 CARIBBEAN (LIFE WEB, UNEP-CEP, RAC REMPEITC)

Jean summarised progress on the UNEP LifeWeb programme (LifeWeb Spain, 2014). This is a major ongoing study of
the human impact on marine ecosystems — maps and charts have been produced showing species richness, species range
maps, human activities and the potential impact of these on marine mammals. There is an acknowledged lack of data,
e.g. bycatch data, in some places, and some maps have been ‘extrapolated” from relatively small areas or limited data.
Range maps for around 25 species were produced and critical areas for further research were identified. Eventually,
after further refinement, this material will be placed on the web. The idea of the LifeWeb report and the accompanying
one-day workshop was to find areas to focus further detailed effort on rather than an end in itself. The maps can be used
to identify data gaps which may then suggest areas for further study. Although some people involved in the project were
pushing for the creation of MPAs based only on these maps and without any further research, this has not happened.
Research in the area is ongoing — recently some cetaceans were tagged and followed. Additional studies will help to
refine and develop the dataset.

The strengths and limitations of this study and approach are discussed fully under Items 5.2.4 and 6.2.2. In particular, it
was noted that use of range maps based on limited data, extrapolation or expert opinion are not sufficient to identify
high risk areas.

5232  THE USE OF MODELS: THE ETP EXAMPLE

Félix presented information on the activities of the Permanent Commission for the South Pacific (CPPS) in
implementing the Southeast Pacific Marine Mammal Action Plan. This includes training activities with IWC and
NOAA, the development of an information system on marine biodiversity with a focus on cetaceans, and habitat
modelling work on five species of large whales in the Eastern Tropical Pacific (ETP). CPPS recently published an atlas
on distribution, migrating routes, critical habitats and threats for marine mammals in the ETP, which includes
information on ship strikes. Current work includes habitat modelling and satellite tracking for collision risk assessment
in Ecuador. CPPS has recommended increased reporting of collisions in the area.

CPPS are also involved in Sibimap.net — which is a regional database on cetaceans and turtles. 26 cases of ship strikes
were recorded in this system — mainly humpback but also fin and southern right whales. Félix confirmed that he would
introduce these data into the ship strikes database. He also recognised that there are probably other unreported ship
strikes in this area. CPPS is also working on ongoing projects with NOAA, and also with Guzman from the Smithsonian
on tagging, and Redfern on spatial modelling.

It was suggested that whaling catch data for the region (including the revised Soviet catch data) should be included in
this dataset as this will provide considerable information on past occurrence and distribution. These data are available
from the IWC Secretariat. Félix recognised that there is probably quite a lot of additional data that has not been reported
and as noted above, there is a need to engage shipping and maritime authorities to submit this potential data, perhaps by
holding a regional workshop similar to the present one. Again the Workshop highlighted the importance of raising
awareness with all stakeholders within the relevant region. Félix also noted the importance of having improved
information on abundance and relative density and the need for systematic efforts throughout the region as well as
information from platforms of opportunity such as whalewatching vessels.

5233 COUNTRY SPECIFIC INFORMATION

In response to a question from the group about information on ship strikes, high risk areas and species from other
countries in the region that were not specifically noted on the agenda, Guzman noted that a dead sperm whale was
recently brought into the Port of Balboa at the Pacific entrance to the Panama Canal, but it was not known where the
initial collision occurred. It was noted that at the recent IWC rangewide workshop on North Pacific gray whales,
available information on ship strikes had been compiled (IWC, 2014b).

5.2.4  Data gaps in the wider Caribbean on whale and shipping distribution

While data on shipping in the Wider Caribbean is fairly extensive and readily available, it was agreed that data on
marine mammal abundance and distribution are extremely limited in the wider Caribbean area. The Workshop
welcomes the work completed as part of the UNEP LifeWeb program that resulted in the development of range maps
for some 25 marine mammal species within the region. Each map indicates areas where species are expected to be
present. However, they contain no information about species density within the range or critical habitat. Consequently,
whilst a valuable first step, the Workshop cautions that the ways in which these maps can be used in risk assessment
and marine spatial planning is limited. For example, a species richness map derived from all 25 species will prioritise
species that have restricted area distributions over species that have a broader distribution. For an individual species, use
of the range map can show where human threats occur within the range, but cannot identify areas of highest risk. To
move forward with reliable designation of marine protected areas and ship-strike mitigation efforts on a sound scientific
basis, a high priority needs to be placed on obtaining better abundance and distribution data throughout this area (e.g.
through systematic marine mammal surveys).

The Workshop recognises the logistical and financial difficulties inherent in undertaking the ‘ideal’ i.e. a major
synoptic survey covering the whole region (c.f. the ACCOBAMS Survey Initiative discussed in the Beaulieu report) to

C:\IWC65\Conservation\65-CCRep01 12 25/07/2014



IWC/65/CCRep01

provide a baseline for the region upon which to begin to evaluate and prioritise all potential threats, not just ship strikes.
However, as part of a strategy to develop research plans (as was developed for the ACCOBAMS Survey Initiative), it
recommends that a regional expert group be established to examine and develop a number of (not mutually exclusive)
options and overall strategy for obtaining better quantitative data including:

(@  the careful use of opportunistic effort (e.g. on vessels crossing the region, whalewatching vessels etc.) to inform
options (b) and (c);

(b)  the use of spatial modelling approaches using data from ‘potentially appropriate regions elsewhere’ in
conjunction with the limited information available within the region, to suggest areas upon which to base smaller
systematic effort; and

(c) a costed proposal to undertake a suitable baseline survey or surveys (which may incorporate national efforts if
co-ordinated survey designs and methods are used) for the wider region which may focus on particular priority
species and methods (e.g. visual, acoustic, mark-recapture).

However, if extensive surveys were required, it was noted that many of the 31 countries in the region lack the resources
with which to undertake extensive, systematic ship or aerial surveys, especially over the time periods that would likely
be needed in order to establish the degree of certainty needed to convince managers and impacted stakeholders to
initiate any significant mitigation measures based upon stable high risk areas.

Bédel and Jean informed the group that in addition to the AGOA Sanctuary waters, the French MPA Agency has
undertaken line transect surveys since 2012, in the waters of Anguilla, St. Marteen, Saba and St. Eustatius, in
partnership with those Islands and with the support of SPAW-RAC. However, she noted that convincing governments
in the region to undertake surveys targeted at just marine mammals was difficult and that they were more likely to
consider supporting multi-purpose or multi-species surveys.

In addition, potential alternate methods for collecting relevant data on both cetaceans and ship strikes were discussed.
These included the possibility of using existing abundance and distribution data from whalewatching operations, the
establishment of opportunistic sightings networks, surveys of local fishermen and the placement of marine mammal
observers aboard Oceanographic surveys. With regard to the latter, Félix informed the group that part of the cetacean
distribution data that had been used for modeling in the Eastern South Pacific, was collected by observers aboard
Oceanographic surveys. However, all opportunistic efforts would require some time and resources and therefore their
biases and limitations would need to be carefully considered against the type and accuracy of information required. It
was noted that some systematic data, that has not yet been fully utilised, may already exist. For instance, the fast ferries
to Isla Margarita off Venezuela had struck whales in the past and so had consulted with local scientists and placed
observers on their vessels for some time. The Workshop recommends identifying and utilising already existing data on
ship strikes collected by, for example, the shipping industry for the safety of their operations and passengers, such as
from the ferries, and encouraged the industry in all countries to collect such data.

With regard to the lack of information on cetaceans and the issue of ship strikes in particular, it was noted that managers
would need to know if there was a population of cetaceans whose abundance was low enough that it might be impacted
by ship strikes, and, if so, they would need extensive baseline information about the seasonality and longevity of any
‘hot spots” and high risk areas. The former would require less effort (and resources) than the latter. In some areas,
existing data might be utilised to establish reasonable population estimates. For instance, it was noted that in some areas
in the region, long-term photo-id catalogues of resident sperm whale populations might be used.

The Workshop recommends that SPAW implement actions in the MMAP aimed at identifying areas where long-term
photo-1D catalogues of sperm whale and other cetaceans populations may currently exist and encourage the holders of
such data to produce population estimates.

With regard to improving the reporting of ship strikes in the region, the Workshop agrees that this was primarily a
matter of education and capacity building. It was suggested that the stranding networks in the region were probably not
aware of the IWC ship strike database. The Workshop recommends that information on the importance of reporting
such incidents, and instructions how to do so, should be distributed to them. It was noted that the IWC and SPAW had
co-sponsored some training for veterinarians from the region in the determination of human impacts, such as ship
strikes, with stranded animals, but that more training will be valuable. Most discussion on improving the awareness and
reporting of ship strikes from the shipping industry focused on how best to ensure relevant information is distributed
through the IMO. It was noted that the IWC has previously brought the issue of ships colliding with whales to the
attention of the IMO, and that guidance information had subsequently been provided and adopted. In addition, the IWC
had conducted a session at the IMO explaining the IWC ship strike database, however simple instructions on the
importance and use of the IWC ship strike database that could be distributed to shipping interests, would be helpful to
raise awareness and reporting. Therefore the Workshop recommends that the IWC develop simple and specific
instructions for mariners about what to do if ship strike is observed, and that this be brought to the MEPC at the IMO.

In response to a question about the number and consistency of IWC member countries reporting ship strikes through
annual National Progress Reports, it was noted that only a few countries consistently reported. As with many countries
in the Wider Caribbean, some of this may be due to a lack of infrastructure (e.g. reporting or stranding networks), and
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some may be reflective of a true lack of strikes. However, given that the Workshop agrees that in most cases it is likely
due to the former, the Workshop recommends that IWC member countries make a more concerted effort to report
strikes to the IWC database, either through establishing the needed capacity (e.g. establishing or reinforcing stranding
networks) or better outreach to existing infrastructure.

6 SUMMARY AND EVALUATION OF EXISTING MITIGATION ACTIONS

6.1 Global and other non-Caribbean

6.1.1  Technological

Silber presented on the use of technologies to reduce vessel collisions with whales. Advances in developing and
refining various technologies may aid in the detection of whales at sea. Devices that have received consideration for this
purpose include, for example, heat-detecting devices; infra-red and other enhanced optics; SONAR or other forms of
‘active’ acoustics; passive acoustics; LIDAR; satellite imagery; and satellite tagging. A 2008 workshop reviewed and
assessed technologies as a means of reducing vessel strikes of whales. The workshop concluded that various
technologies may have application in this context, but none were judged fully capable of addressing this situation in
their present form.

The Workshop noted that detection of whales is only a part of the equation: even if detection is at or near 100%, there
may be little the mariner: (a) is able to do given that substantial distances are needed to stop or turn a large vessel; or (b)
might be willing to do in the light of any information provided. The posting of additional look-outs and vessel-mounted
active acoustics devices, for example, provide only ‘near-field” detection and may provide the mariner with little time to
react. In addition, we now know that, in some contexts, asking mariners to voluntarily take actions to avoid whales
(and, even if required to do so), few, if any, may actually respond by taking evasive action such as altering course or
speed. Workshop participants also concluded that among the technologies considered, passive acoustic detection and
predictive modelling (provided that it is based on adequate data e.g. see discussion under Item 5.1.5.1) are among the
most promising. Both of these approaches are relatively cost-effective, safer and possibly more comprehensive than
surveys with low coverage over wide areas, are applicable year-round, and may allow for advanced planning on long
trips. Maritime interests strongly advocated for the use of information (such as predictive modelling) that would allow
for avoidance of whale aggregation areas via advanced voyage planning; mariners are likely to do this if armed with
sufficient information.

In discussion, it was noted that observers on the bridge have a large blind spot in front of the vessel, and that a large
vessel can take many miles to come to a stop although this varies widely between vessels of different designs. This
means that the effectiveness of observers to avoid cetacean strikes are reduced, especially given that observers cannot
be effective in the hours of darkness (this is especially relevant to the cruise industry because cruise ships often make
transits between ports at night), and in light of the often unpredictable behaviour of whales including their non-response
to approaching vessels.

The excellent work undertaken in recent years regarding the use of traffic separation schemes (TSS) and routing to
improve not only mariners safety but also to reduce the risk of ship strikes (e.g. Panama, USA, Spain) has been
extremely valuable. However, the Workshop recognises that this work has also revealed that the reverse may be true,
i.e. TSS also have the potential to increase the likelihood of ship strikes if the routes go through high density cetacean
areas. Research in feeding areas has also revealed that strategies developed for one specie