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The meeting was held in Tokyo from 15-17 September 2016. The list of participants is given as Annex A. 

1. OPENING REMARKS AND WELCOMING ADDRESS 
Kato (convenor) welcomed participants to Tokyo and to the meeting.  

Morita noted that the eighth POWER cruise had been completed successfully with the return of the vessel on 25 
September 2017. On behalf of the Fisheries Agency of Japan, he thanked all the researchers and crew who 
participated in the cruise and also the Government of the USA for issuing the research permit in its EEZ. He 
expressed his wish that the planning meeting would be fruitful and constructive so that good preparation for the 
next two cruises in the Bering Sea would be achieved. 

On behalf of the IWC, Donovan thanked the organisers for providing the excellent facilities in the Japanese 
Fisheries Agency Crew House. He also expressed continued appreciation to the ship’s crew on behalf of the IWC 
and the researchers; the crew’s cooperation on the cruises is essential for the continued success of the research. 
The IWC-POWER cruises are extremely important to the IWC; a considerable amount of very valuable 
information is being accrued (e.g. see Annex D) and the programme continues to provide an excellent example of 
international cooperation. He looked forward to a successful planning meeting for the 2018 and 2019 cruises; the 
2017-19 cruises together will provide a comprehensive cover of the Bering Sea and complete the first phase of 
the IWC-POWER programme.  

2. APPOINTMENT OF CHAIR AND RAPPORTEURS 
Kato was elected Chair. Kitakado led the discussion for Items 6 and 7. Clapham, Palka and Donovan acted as 
rapporteurs, with assistance from Matsuoka.   

3. ADOPTION OF AGENDA 
The agreed Agenda is given as Annex B.  

4. ORGANISATION OF MEETING 
Kato thanked the organisers for providing such excellent facilities.  

5. REVIEW OF AVAILABLE DOCUMENTS 
Documents available are listed in Annex C. 

6. REVIEW OF PROGRESS IN LIGHT OF DISCUSSIONS AT IWC 67A AND TAG REPORTS 

6.1 Review of past cruises and TAG reports 
The Workshop briefly reviewed the status of recommendations and actions from the previous (2015) meeting of 
the Technical Advisory Group (IWC, 2016) and the 2016 Planning Meeting (IWC, 2017). The main focus was on 
updating the workplan developed in IWC (2016) in light of the discussions under Item 6.2. A summary of the data 
collected since the beginning of the IWC-POWER programme is given in Annex D. Fig. 1 shows the areas 
surveyed to date for the first phase of IWC-POWER. 

 
Fig. 1 Research areas covered thus far under the IWC-POWER programme 
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6.2 Progress during intersessional period 
6.2.1. Distance and angle experiments 
Distance and Angle Experiments (DAE) comprise a routine component of line transect surveys because possible 
biases in distance and angle observations cause over- or under-estimation of the effective strip width and hence 
the population density/abundance.  All primary observers take part in such experiments before/during IWC-
POWER sighting surveys for each cruise since its launch. In discussion this year, the Planning Meeting was 
pleased to hear that the implementation of previous TAG recommendations that attempted to improve the 
experimental protocols were practically feasible and could thus continue in the future. 

Last year (IWC, 2016), ‘Team DAE’ (consisting of a TUMSAT student group led by Kitakado) developed 
statistical models to conduct preliminary analyses examining: (1) the extent of bias for the observation of 
perpendicular distance (PD); (2) whether there is any difference in the performance of the measurements across 
observers; and (3) if there is any difference between the results of DAE using the new GPS approach and the 
conventional radar system. Five suggestions for additional work were developed by the Planning Meeting (IWC, 
2017, Item 6.1). 

This year, ‘Team DAE’ continued its work and focussed on aspects of the first two items suggested last year. 
Revised analyses were presented not only for PD but also for the radial distance (RD). Results from DAE 
experiments from JARPAII were also presented as supplementary information for comparison with those for 
IWC-POWER.  

A total of four different models were considered for the expectation of PD and RD, given the true distance. Only 
the platform effect was taken into account. With respect to the standard deviation, a linear function of the true 
distance was assumed. All the parameters were estimated via a maximum likelihood method, and the models were 
compared by Akaike’s information criterion (AIC). For both types of distance, although selected models were 
different across years (a platform effect was identified in some years), estimated functional forms were similar 
between the models within year. No consistent tendency over years in terms over-/under-estimation was observed. 
Results for JARPAII were similar although the extents of bias and variance were slightly different. 

 

The Planning Meeting thanks Team DAE for the updated analysis and results and encourages further work 
on examining the Distance and Angle experiments. In particular, it agrees that a full paper be presented at the 
2018 Scientific Committee that addresses the following important factors: 

(1) examination of the bias of both direct distance and angle data simultaneously, in addition to 
looking at perpendicular distances, direct distances and angles separately.  The simultaneous analyses 
could be conducted within a circular polar coordinates framework where the bias is defined by the 
distance between the actual location and estimated location where the locations are defined by the 
direct distances and angles; 

(3) examination of the performance of the same observers across years and across the different 
experimental protocols; 

(4) consideration of cloud coverage, Beaufort, wind speed, visibility, observer, year, and distance from 
ship when investigating the differences between the actual and estimated locations/measurements, 
accounting for possible correlations (aliasing) between this potential explanatory variables; and 

(5) investigation of the implications of the errors on abundance estimates. 

 

6.2.2 Cetacean abundance estimation 
The Planning Meeting recognised the valuable work of the Japanese scientists in providing initial analyses of the 
IWC-POWER sightings data using standard line-transect methods.  However, it concurred with previous 
recommendations (IWC, 2016; IWC, 2017) that it is important for the existing data to be analysed fully and to 
identify appropriate analyses of the available data to allow effective development of the medium-term programme.  

This included recognising the importance of developing a spatial modelling approach and using photo-id capture-
recapture methods that use IWC-POWER data in addition to using design-based estimation methods.  

The Planning Meeting agrees that an intersessional group under Kitakado develops a proposal for spatial 
modelling for the key species seen during IWC-POWER for which sufficient data are available (and see Item 
6.3), for presentation at the next Scientific Committee meeting.   

 



SC/67b/Rep04 

4 

 

The Planning Meeting also reviewed progress in developing design-based (line-transect) abundance estimates 
since the 2015 TAG meeting (IWC, 2016). Table 1 summarises the current situation. 

 
6.2.2.1 NORTH PACIFIC SEI WHALES 

The design-based abundance estimate of North Pacific sei whales, assuming g(0)=1, using IWC-POWER data 
were accepted at the 2017 Scientific Committee meeting. 
6.2.2.2 NORTH PACIFIC HUMPBACK WHALES 

Inai presented a preliminary report on the abundance estimation of the North Pacific humpback whales using 
sighting data derived from 2010-2012 IWC-POWER surveys. Conventional line transect methods were employed 
for the estimation of detection functions, effective strip width, density and abundance. For the estimation of 
detection functions, half-normal and hazard-rate functions with factors such as survey year and weather were used 
as candidate models, and the best model was selected by an information criterion, AIC. The abundance in the 
central and eastern North Pacific (north of 40°N, south of the Alaskan coast including both the US and Canadian 
EEZs between 170E-135W), from July to August, was estimated using the best model, which was a hazard rate 
model with year, visibility and cue covariates. The authors noted that the results are still preliminary, and therefore 
they plan to show results by further investigation including spatial modelling at the workshop on the in depth 
assessment of North Pacific humpback whales in April 2017 and SC67b. 

The Planning Meeting thanks the authors for this preliminary report and agrees that the revised manuscript on 
the abundance of North Pacific humpback whales should incorporate the following suggestions: 

(1) clearly state how many sightings were used in the various parts of the analysis (detection function 
versus encounter rate, group size, etc); 

(2) provide more information on the group size estimation; 

(3) further investigate the preliminary analyses to determine why the CV was so high for the 2011 
northern stratum; 

(4) further investigate the most appropriate unit of effort to be used to estimate the CV(n/L); and 

(5) in addition to developing abundance estimates for the entire IWC-POWER study area, also 
develop estimates for the separate stock areas developed at the 2016 North Pacific humpback 
whale assessment workshop by considering both post-stratification and mixing matrix methods. 

In addition, the authors should consider analysing the data using spatial modelling techniques. 

The Planning Meeting is pleased to assist in reviewing future versions of this paper and agrees that the authors 
should submit an updated paper to the POWER steering group by 15 January 2018 with the goal of that group 
submitting comments back to the authors in time for them to incorporate the comments into an updated paper 
to be presented to the April 2018 intersessional meeting on the in-depth assessment of North Pacific humpback 
whales. 

 
6.2.2.3 NORTH PACIFIC BRYDE’S WHALES 

Hakamada presented a work plan to estimate g(0) for North Pacific Bryde’s whales that would use the standard 
mark-recapture distance-sampling method with the IWC-POWER sightings data collected in IO mode.  The 
Planning Meeting reiterated the value of this g(0) analysis as it is important to determine whether th evalue was 
significantly different from 1 and if so whether a common correction factor was appropriate to update past and 
present abundance estimates to develop a time series incorporating the associated additional variance estimates 
(the non-g(0)  corrected estimates were accepted for use in the RMP at last year’s Scientific Committee meeting 
with a note that updated estimates incorporating g(0) may be developed). 

The Planning Meeting thanks the author and agrees that Hakamada undertakes the analysis, noting that Palka 
is happy to assist.  A draft of the analysis should be submitted to the IWC-POWER Steering Group for comment 
by mid-November 2017. The Planning Meeting stresses the value of developing a single synthesis paper 
presenting western North Pacific Bryde’s whale abundance estimates, if appropriate containing a revised time 
series of abundance estimates series taking into account g(0) (and perhaps the results of the DAE analyses 
referred to under Item 6.2.1). This should be made available in advance of the February 2018 intersessional 
meeting of the Implementation Review of the North Pacific Bryde’s whale.  
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6.2.2.4 OTHER SPECIES 

Sperm whale data are not yet being analysed.  The Planning Meeting agrees that Brownell contact the 
Southwest Fisheries Science Centre in La Jolla, California, to see if scientists there are interested in using the 
IWC-POWER data to estimate the abundance of sperm whales.  

Fin whale abundance data are being analysed by ICR and TUMSAT scientists. The Planning Meeting agrees 
that those scientists develop a document with preliminary analyses for the 2018 Scientific Committee meeting 
using the data from 2010-12 and 2017. It also draws attention to the question of how to deal with unidentified 
baleen whales discussed in the 2015 TAG report (IWC, 2016) and the issue of g(0) given the IO data available 
from the 2017 cruise. 

Killer whale abundance data analysis is underway by TUMSAT but only for the northern strata thus far.  The 
Planning Meeting agrees that data from all regions be analysed (if possible by ecotypes) and presented at the 
next SC meeting. It was suggested that Donovan extracts the available photographs and submits these to John 
Durban to examine ecotypes. 

Dolphin abundance data are not yet being analysed.  The Planning Meeting agrees that species previously 
exploited should be accorded highest priority (e.g. Pacific white-sided dolphins (Lagenorhynchus obliquidens) 
and Northern right whale dolphins (Lissodelphis borealis). It agrees that Miyashita should contact colleagues 
at the Far Seas Fisheries Research Institute to request that they take the lead with the dolphin abundance 
analyses and report back the answer to the Steering Group as soon as possible. 

 
 

Table 1 

Summary of status of sightings data analyses for IWC-POWER data. Numbers of sightings of blue whales and common minke whales preclude 
analyses of these data alone. The table refers to design-based estimates; a proposal for model-based estimates will be developed for 
consideration at the 2018 meeting. 

Species Analysts* Status of analysis Recommendations and comments 

Fin whale ICR/TUMSAT  Underway See recommendation above. Preliminary analyses by SC67b including 
consideration of 2017 IO data (see Item 7 below). 

Sei whale ICR  Completed 
assuming g(0)=1 

Hakamada and Matsuoka (2015). Accepted by the IWC Scientific 
Committee (IWC, 2017) 

Bryde’s whale ICR  Completed 
assuming g(0)=1 

Analysis assuming g(0)=1 accepted by the Scientific Committee (IWC, 
2017). See recommendation under Item 6.2.2.1 with respect to updated 
estimates taking into account g(0).  

Humpback whale TUMSAT Underway See recommendation under Item 6.2.2.3 

Blue whale TUMSAT Underway Progress report at SC67b 

Sperm whale SWFSC? None yet See recommendation above regarding possibility of analysis by SWFSC 

Killer whale TUMSAT Underway See recommendation above regarding analyses by ecotype 

Dolphins  NRIFSF? None yet See recommendation above regarding analyses for high priority species 

*ICR=Institute of Cetacean Research, Japan; TUMSAT=Tokyo University of Marine Science and Technology, Japan; NRIFSF= National 
Research Institute of Far Seas Fisheries, Japan; SWFSC=Southwest Fisheries Science Center, La Jolla, California, USA 

 

6.2.3 Analyses of marine debris data 
The issue of marine debris has been the topic of an IWC scientific workshop (IWC, 2014a) and a Conservation 
Committee workshop (SC/65/CC Rep04).  The marine debris data collected during the IWC-POWER cruises can 
contribute to the knowledge of the distribution and density of different types of debris, particularly before and 
after the Japanese tsunami in 2011.  Yasuhara presented an initial attempt to use Distance sampling methods to 
estimate density of marine debris using the IWC-POWER data. WP11 reported on the distribution of marine 
debris detected during the surveys and preliminary outcomes for the density estimates of marine debris. A 
statistical analysis was conducted to estimate density of marine debris in the North Pacific region using IWC-
POWER data. Line transect methods were used for estimating the detection function and density for various 
categories of marine debris (‘fishing gear net’, ‘long line’, ‘single fishing float’, ‘cluster fishing float’, ‘wood’, 
‘unidentified styrofoam’, ‘styrofoam others’, ‘unidentified plastic’, ‘plastic small’, ‘plastic medium and large’, 
‘garbage’ and ‘others’). To take environmental factors into consideration, a multiple-covariate distance sampling 
(MCDS) was used. The resultant MCDS analyses showed that environmental factors can affect the detectability 
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critical habitat. A total of 60 biopsy (skin and blubber) samples was collected from five species: fin (28), 
humpback (18), gray (9), North Pacific right (3) and killer whales (2). A total of 240 sonobuoys were deployed, 
for a total of 841 monitoring hours. Species detected include fin whales (on about 50% of sonobuoys) killer whales 
(about 20%), sperm whales (about 20%), right whales (about 15%), humpback whales (about 10%) and gray 
whales (about 2%). Considerably fewer items of marine debris were seen than on previous cruises.  
Table 2 

Workplan for IWC-POWER related work on data and analyses 

Item Activity Responsible persons Time 

Data 

(1) Complete validation of IWC-POWER sightings and effort data for the 
period up to the 2017 cruise (give priority to humpback and gray whales 
so that information/analyses can be submitted to relevant workshops). 

Hughes and Matsuoka By December 2017 

(2)  Encourage collaboration with other groups holding: genetic samples; 
individual identification data. 

Steering Group and 
Secretariat  

By SC/67b 

(3) Complete importation and classification of 2017 IWC-POWER 
photographs into the IWC photographic database  

Taylor and Donovan By SC/67b  

(4)  Compile a list of habitat-related information sources for the time frame 
of the IWC POWER cruises to contribute to spatial modelling analyses. 

Palka and Matsuoka By SC/67b 

(5) Develop integrated proposal for onboard data collection system and 
long-term database  

Palka (with Donovan, 
Matsuoka, Hammond) 

By SC/67b 

(6) Develop a matching exercise to compare different ID catalogues with 
data from IWC-POWER  

Donovan, Taylor, 
Cooke 

By SC/67b. 

(7) Liaise with the NMFS on their surveys of the Hawaiian EEZ and 
California Current waters with respect to comparisons with IWC-
POWER data in similar waters  

Brownell  Report progress by SC/66b 

Analyses 

(8) Complete review of angle/distance experiments  Team DAE (Kitakado) By SC/67b 

(9) Review IO data for Bryde’s (and fin whales – see  discussion  under Item 
7.2.) with respect to g(0). 

Hakamada, Palka and 
scientists from 
TUMSAT and ICR 

By mid-November 2017 for 
circulation to Steering 
Group 

(10) Develop single paper summarising ‘final’ abundance estimates for 
Bryde’s whales incorporating as appropriate for g(0), DAE and stock 
structure hypotheses from the 2017 RMP workshop.  

Hakamada and 
colleagues  

g(0) November; integrated 
paper to February 2018 
Bryde’s whale Workshop 

(11) Review results/progress of analyses outlined in Table 1. Steering Group Progress report to SC/67b 

(12)  Provide preliminary analysis of the acoustic data from the 2017 survey Crance By 67b 

(13) Develop proposal for spatial analyses of sightings data to inform inter 
alia medium-term plans for submission - and see Item (4) with respect 
to environmental data 

Kitakado (with Palka, 
Donovan, Matsuoka, 
Kelly, Bravington, 
Redfern) 

By SC/67b. TAG meeting to 
be held in October 2018 

(14)  Develop proposal for analyses of genetic data to inform inter alia stock 
structure discussions related to medium-term plans  

Lang, with Pastene and 
Steering Group 

By SC/66b  

Future (post-2020 cruises) 

(15) Develop initial proposal for the medium-term (post-2020) programme 
based upon the analyses of the data thus far  

Steering Group Full review at 2018 TAG 
meeting  

7.2 Discussion  
The Planning Meeting was extremely impressed with the provision of the draft report so soon after completion 
of the 2017 survey and thanked all of the scientists and crew for undertaking a most successful cruise. It also 
expressed thanks the Government of Japan for the long-time provision of the vessel and the Government of the 
USA for providing the acoustic equipment and the scientific permits to survey in the US waters and enter a US 
port.  Finally, the Planning Meeting thanked the cruise leader, Matsuoka, for his hard work and dedication to this 
project and gave him a round of applause to acknowledge his leadership skills.  

It was noted that the several North Pacific right whale sightings reflected the historical catch distribution with 
some to the east of the US-designated critical habitat.  



SC/67b/Rep04 

8 

 

Fewer than half of the fin whales detected in IO mode were determined to be definite duplicates (14 out of 31 
sightings).  This strongly suggests that g(0) is less than and not equal to one for this species (as has usually 
been assumed).  The Planning Meeting agrees that the TUMSAT and ICR scientists examining fin whale 
abundance should use the IO data to attempt to estimate g(0), recognising that additional data will become 
available in 2018 and 2019.  Depending on the detection function shapes, group sizes and animal behaviour, it 
was also suggested that consideration should be given to examining whether the pooling the fin and Bryde’s 
whale IO data is appropriate for estimation of a combined g(0). 

 

The passive acoustic equipment that was used to record baleen whales worked well.  The Planning Meeting 
agrees that at least preliminary analyses of the passive acoustic data should be presented to 2018 Scientific 
Committee meeting and requests Crance to provide such a paper.  Of particular interest is a comparison of the 
distribution of detections of whales as detected by the visual observers relative to the passive acoustic 
equipment, and the effect of sea state conditions on these detections 

 

Collaborating with other organisations to ensure full use (following the IWC data guidelines) of the IWC-
POWER data has always been an objective of these surveys. In additional to general encouragement3, the 
Planning Meeting recommends that: 

(1) scientists from SWFSC (La Jolla) be given access to and analyse the gray whale biopsy samples and 
provide information to the March 2018 gray whale intersessional meeting; 

(2) Matsuoka shares the humpback whale photographs with Cascadia Research who have a long-standing 
humpback whale catalogue and with T. Cheeseman (https://www.happywhale.com/)  who has 
developed an accurate automated matching program; 

(3) the Secretariat shares the raw and hi-def jpg right whale photographs with MML (Seattle) and 
encourages scientists from MML to request access to the right whale biopsy samples; 

(4) Brownell liaises with the NMFS on their surveys of the Hawaiian EEZ and California Current waters 
with respect to comparisons with IWC-POWER data in similar waters. 

 

8. AVAILABILITY OF RESEARCH VESSELS 
8.1. Research vessel offered by Japan 
Morita noted that the Yushin-Maru No.2 or a similar vessel will be available, probably with the status of an 
international vessel although this decision has not yet been finalised.   

The Planning Meeting thanks the Government of Japan for its generous provision of the vessel. It stresses the 
importance of using a vessel with international vessel status for the 2018 and 2019 cruises as this will allow 
refuelling and provisioning of the vessel in foreign ports with an extension of the time the vessel can be away 
from its home port. The plans considered below assume that the vessel can use foreign ports. 

 

8.2. Other possibilities 
The Planning Meeting was informed that there were no dedicated US or Russian cetacean cruises expected in the 
Bering Sea in 2017. 

9. PRIORITY FOR THE 2018 CRUISE 
The Planning Meeting confirmed that the 2018 cruise objectives would be broadly the same as in previous years 
with continuation of the acoustic component first utilised in 2017 (if the cruise takes place in the Central Bering 
Sea). The cruise will thus focus on the collection of line transect data to estimate abundance as well as collection 
of acoustic, biopsy and photo-identification data. This will make a valuable contribution to the work of the 
Scientific Committee on the management and conservation of populations of large whales in the North Pacific in 
a number of ways, including providing: 

(a) information for the in-depth assessments of North Pacific sei, humpback and gray whales in terms of 
abundance, distribution and stock structure;  

                                                        
3 collaboration is encouraged with other groups holding: genetic samples; individual identification data; marine debris data (e.g. Bob to 
check); other species data (e.g. turtles - Peter.Dutton@noaa.gov  (NOAA Southwest Fisheries Science Center) and seals 
tom.gelatt@noaa.gov  (NOAA, Alaska Center). 
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(b) information on the critically endangered North Pacific right whale population in the eastern North 
Pacific; 

(c) completion of coverage of the northern range of fin whales following on from the IWC-POWER cruises 
in 2010-12;  

(d) baseline information on distribution, stock structure and abundance for a poorly known area for several 
large whale species/populations, including those that were known to have been depleted in the past but 
whose status is unclear;  

(e) essential information for the development of the medium-long term international programme in the North 
Pacific to meet the Commission’s long-term conservation and management objectives.  

Whether the 2018 cruise will occur in the western or central portion of the Bering Sea will depend upon obtaining 
a Russian permit in time to complete preparations.  This is currently unclear; if working in Russian waters is not 
an option, then the cruise will focus on the Central Bering Sea in 2018 and then the Western Bering Sea in 2019.   

Provided this is in accordance with Foreign Ministry protocol, the Planning Meeting recommends that Japan 
(as flag state) submits applications:  

(a) to the USA for both 2018 and 2019, on the understanding that the vessel would work in US waters of 
the Central Bering Sea in only one of these years; and 

(b) to Russia for 2018 for the western Bering Sea which is where the 2018 cruise will be held if the 
Russian permit is received sufficiently in advance. 

The Scientific Committee had previously strongly urged the Russian Authorities to grant a permit for the IWC-
POWER cruise (IWC, 2017) and it strongly requests that the Secretariat and the Commission co-operate with 
Japan in the permit process. 

 

For logistical reasons (including preparations for the Japanese vessel to use the Russian port of Petropavlovsk-
Kamchatskiy, essential for refuelling and also for CITES purposes for biopsy samples), a cut-off date is required, 
by which date the decision must be made to work in either the central or western Bering Sea. After consultation, 
the Planning Meeting agrees that the Steering Group decision must be taken by 15 April 2017. 

In light of the above, the Planning Meeting developed parallel plans for both the Central and Western Bering Sea 
for 2018, with the decision of which area to survey being postponed pending the disposition of permit applications. 
Should the Russian permit not be obtained in time for 2018, it was noted that a backup plan for 2019 would also 
need to be developed in case a permit was not granted for 2019. 

 

10. REVIEW OF THE BUDGET 
The meeting noted the discussions under Item 8.1 regarding vessel availability and length of the cruise.  

The detailed budget for expenditure of Commission funds is provided in IWC/67a/Rep 1. The Scientific 
Committee requested and was allocated by the Commission £36,000 for each of the years 2017and 2018. Donovan 
noted that there is a modest additional amount available due to savings from previous cruises. 

 

11. CRUISE PLAN   

11.1. Priorities and allocation of research effort 
The broad priorities for 2018, most of which are also applicable to 2019, are given under Item 9. Taking into 
account the likely weather in the regions, the Planning Meeting planned for the vessel being able to cover 40 
n.miles per day in the research area. Given that decisions have yet to be made regarding the vessel and the length 
of the survey (see Item 8.1) it is not possible to finalise precise details of transit times and the allocation of the 
research effort. 

11.2 Itinerary 
As noted under Item 9 above, the Planning Meeting developed parallel itineraries and plans for the central and 
western Bering Sea, contingent upon the outcome for a Russian permit application for 2018. 

To minimise transit time, maximise research time and minimise the period of time that researchers have to spend 
on the vessel (thus maximising the benefit of the budget in terms of activity in the research area), the proposed 
home port for the central (either 2018 or 2019, see below) blocks is Dutch Harbor. For the western block in the 
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waters of the Russian Federation, Petropavlovsk-Kamchatskiy on the Kamchatka peninsula would be used.  The 
proposed itineraries (see discussion under Item 11.1 for assumptions) are shown in Table 3.  Zharikov noted that 
entry into Russian waters would have to occur at a ‘checkpoint” in the southern Kuril Islands; he agreed to provide 
details in due course. 
 

Table 3 

Revised proposed itinerary for the IWC-POWER cruise in the central Bering Sea assuming 85 days (option 1) and the western Bering Sea 
assuming 76 days (option 2, see text). For reasons of refuelling and supplies the maximum time in the research area will be about 60 days for 
both options.  

 

11.3. Research area 
The research area proposed for the 2017-19 period and agreed by the Scientific Committee is shown in Fig. 2. 
The Planning Meeting reiterates the boundaries for the central and western blocks which were based largely upon 
practical considerations of EEZs and research coverage.  

 

 
Fig. 2. Survey blocks and strata for the 2017-
2019 IWC-POWER cruises (Western, 
Eastern and Central blocks).  

The Central block was divided into northern 
and southern strata so that area sizes are as 
similar as possible. 

 

 

11.4. Research vessel 
As noted above,  Yushin-Maru No. 2 or a similar vessel with international clearance will be available. 
Specifications are given in Table 4.  
Table  4 

Specifications for Yushin-Maru No. 2. 

Call sign JPPV 

Length overall 69.61m 

Gross tonnage 747 

Barrel height (m) 19.5m 

IO Barrel height 13.5m 

Option 1: Central Bering Sea Option 2: Western Bering Sea 
Date Event Date Event 
3 July 2018 Vessel departs Shiogama 12 July 2018 Vessel departs Shiogama 
13 July  Vessel arrives Dutch Harbor 18 July Vessel arrives Petropavlovsk-Kamchatskiy 
15 July  Pre-cruise meeting 20 July  Pre-cruise meeting 
16 July  Vessel departs Dutch Harbor  21 July  Vessel departs Petropavlovsk-Kamchatskiy  
18 July Vessel starts survey in research area  26 July Vessel starts survey in research area  
08 September Vessel completes the research area 12 September Vessel completes the research area 
12 September Vessel arrives Dutch Harbor 16 September Vessel arrives Petropavlovsk-Kamchatskiy 
14 September Post-cruise meeting 18 September Post-cruise meeting 
15 September Vessel leaves Dutch Harbor  19 September Vessel leaves Petropavlovsk-Kamchatskiy 
25 September Vessel arrives Shiogama 25 September Vessel arrives Shiogama 
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Upper bridge height 11.5m 

 

Bow height (m) 6.5m 

Engine power  5280/3900(PS/kW)       

11.5. Other matters 
There were no matters to discuss under this item. 

12. DETAILS OF THE CRUISE 

12.1. Cruise track design 
The Planning Meeting concurrs with the proposal for cruise track design for 2018 and 2019 developed last year 
using program DISTANCE (Ver. 6.2)  The lines had been reviewed in the light of the guidelines for good track 
design included in the Requirements and Guidelines for Surveys under the RMP (IWC, 2010) and in particular 
the need to take into account the distribution of priority species and the objectives of the survey, the need to ensure 
that lines did not follow features that might result in a bias (e.g. by following a coastline where the density of 
whales decreased with distance from the coast), as well as practical considerations such as time that would need 
to be spent on transit.  

 
Fig. 3. Tracklines for the three blocks under the assumptions noted in Item 11.1. 

 

As there is no expected migration of large whales during the survey period, it was agreed that the cruise leader 
will decide on the direction of each survey depending upon weather or other logistics, including minimising transit 
distance from the home port.  For the Central Bering Sea, the optimum strategy would be to travel north-to-south. 
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12.2. Survey mode and research hours 
Activities are classified into two principal groups: ‘on-effort’ and ‘off-effort’. On-effort activities are times when 
full search effort is being executed and conditions (such as weather and sea conditions) are within acceptable 
parameters to conduct research. Off-effort activities are all activities that are not on-effort. All sightings recorded 
while the ship is on-effort are classified as primary sightings. All other sightings are secondary sightings. The 
meeting re-iterated that if sightings are made outside official research hours (e.g. before sightings effort begins in 
the morning), then these should be recorded as ‘off-effort’ sightings as they can contribute useful information on 
distribution even though they are not suitable for abundance estimation.  

For the 2018-2019 surveys, following advice from the Scientific Committee and the TAG, the survey will alternate 
modes between Normal Closing Mode (NSP) and Independent Observer Mode (IO) (ca every 50 n.miles). 
However, in the Bering Sea many high density areas of large whales (e.g. fin, humpback whales) are expected. 
When the high density of whales in the area causes problems for the observers in discriminating between the same 
and different schools while conducting IO mode survey, searching mode will be changed to NSP.  

Research hours during the cruise will be the same as on previous POWER cruises.  This will involve a maximum 
12 hours per day between 6:00 and 19:00, including 30 minutes for meal times (lunch and supper) during only IO 
mode.  Days will begin 60 minutes after sunrise and end 60 minutes before sunset. For biopsy sampling/photo-
identification work on priority species (see Item 12.8), there may be occasions when it is beneficial to extend the 
research activities outside the normal research hours. The basis for any such extension of research hours will 
involve mutual agreement between the captain and cruise leader and an allocation of equivalent time-off the 
following morning or evening. 

The research day in transits will begin 30 minutes after sunrise and end 30 minutes before sunset, with a maximum 
of a 12-hour research day. Time-zone changes will be in 30-minute intervals, coming into effect at midnight. 

In transit, the research day will begin 30 minutes after sunrise and end 30 minutes before sunset, with a maximum 
of a 12-hour research day. Time-zone changes will be in 30-minute intervals, coming into effect at midnight. 

12.3. Number of crew on effort 
As in the previous cruises, two topmen will observe from the barrel at all times in passing mode. Two primary 
observers will be in the barrel whenever full searching effort using reticle binoculars and angle board is conducted. 
Two primary observers (Captain and helmsman) will be at the upper bridge with binoculars with reticles, 
regardless of the research mode. Also present on the upper bridge, whenever the sighting survey is conducted, 
will normally be the Chief Engineer (or an alternate). With four researchers on board, the Cruise Leader should 
ensure that the number of researchers searching from the Upper Bridge is standardised. In IO mode, there would 
be an additional person in the IO platform (e.g. researcher).  The number of researchers to be used is discussed 
further in Item 13.1 below. 

12.4. Navigation and research speeds 
As in 2017, 11.5 knots (through the water) will be maintained during research. It was noted that in conditions of 
heavy swell, searching speed might have to be reduced. 

12.5. Acceptable weather conditions 
The usual guidelines will apply, i.e. visibility (in principle for seeing common minke whales) >2.0 n. miles; wind 
speed <21 knots; sea state < Beaufort 6. These conditions are not suitable to reliably see common minke whales 
but are sufficient for the other large whale species. 

12.6. Estimated angle and distance experiment 
The experiment is designed to calibrate and identify any biases in individual observers’ estimation of angle and 
distance (and see discussion under Item 6.1). The experiment should be conducted during weather and sea 
conditions representative of the conditions encountered during the survey. Following the TAG recommendations, 
procedure of this experiment was improved from the 2015 cruise; (1) use of relatively inexpensive GPS 
technology (for a waterproof tough model) on the buoy to improve detectability (a) at greater distances and (b) in 
more realistic sea/weather conditions than may be possible using the present radar system; (2) use of two buoys 
which can (a) reduce the potential lack of independence with one buoy with the correct experimental protocols 
and (b) allow increased efficiency which will assist when having a greater distance range and when including 
researchers as well as the crew in the experiment (multi-buoy experiments have been successfully conducted in 
the North Atlantic). With respect to the additional buoy, the TAG had suggested that a smaller buoy than the one 
currently used (to simulate a whale’s body rather than the blow) was provided on the vessel in 2015. Additional 
experiments were conducted in 2017; this work will be continued in 2018.  A request was made to conduct the 
experiment in higher wind speeds (e.g. 15 knots); this will be attempted, but with due consideration given to time 
and other constraints.  The detailed protocol can be found in the Guide for Researchers. 
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12.9. Photo-identification studies 

12.9.1 Priority of species 
As appropriate and decided by the Cruise Leader, research time will be given for photo-identification and /or 
video taping of large whales, with the priority by species as for biopsy sampling (see above). The estimated daily 
number of miles to be steamed in searching mode has a built-in allowance for such work. Generally, large whales 
will be approached within approximately 15-20m.  Photo-identification of adult and juveniles will occur.  If the 
opportunity arises, females accompanied by calves may be approached for photo-identification, but efforts will 
cease immediately if there is any evidence that the activity may be interfering with pair bonding, nursing, 
reproduction, feeding or other vital functions.  It was agreed that, for North Pacific right whales, attempts should 
be made to obtain identification photos (of the head, with a lateral approach) before a biopsy sample is taken.  If 
in the judgment of the cruise leader the animal concerned is very evasive, then a biopsy can be attempted from 
any angle; but the photos should be the initial priority.  

12.9.2 Equipment 
Recommended improvements to the equipment will depend on the resources available (see below). 

12.9.2 Keeping of data 
As noted last year, a master set of all photographs taken on the IWC-POWER cruises is kept at the IWC Secretariat 
within an Adobe Lightroom database; these are copyright of the IWC. Even if a researcher uses their own camera, 
the photographs remain the property of the IWC.  

Photographs that have been examined and catalogued as individuals for identification purposes will also be 
archived within a set of IWC-POWER Catalogues. As discussed during the TAG meeting, it is important to share 
such information with other researchers working in the North Pacific through the IWC protocol (www.iwc.int)  
to apply for use of the photographs (available from the IWC Secretariat and is available through the IWC-POWER 
pages on the IWC website as well as via the Scientific Committee Handbook). The final decision on access is 
made by the IWC-POWER steering group. All researchers wishing to use the photographs must obtain formal 
permission from the Secretariat.  

12.10 Acoustic studies 
As recommended by the Scientific Committee, acoustic work using sonobuoys will be a priority for the Central 
Bering Sea.  Permitting difficulties for the Western Bering Sea make the use of sonobuoys impossible.  

12.10.1 Priority of species.   
As in 2017, the highest priority species for acoustics will be North Pacific right whales, followed by blue whales. 

12.10.2 Equipment 
For the Central Bering Sea, all necessary equipment will again be provided by the Alaska Fisheries Science Center 
(AFSC), including sonobuoys, laptop computer, antennae, cables, and analytical software.  AFSC would also 
again provide a dedicated, experienced acoustic observer to conduct all acoustic monitoring operations on the 
cruise (see Item 13.2).  Because of voltage problems experienced in 2017, the cruise in the central Bering Sea 
would need to take the same technical approach used to resolve this issue last year. 

The general acoustic schedule will involve deployment of one sonobuoy every 3 hours, as well as one at night, 
leading to 6 buoys per day under good conditions. When drifting for fog, then no new deployment would be 
necessary unless the battery runs out. Thus the maximum number of sonobuoys required will be around 360 (6x60 
days) but given the likely prevailing conditions, may be somewhat less. The sonobuoys are shipped in crates of 
48 (1.3 m2, 680kg); allowing for possible failures, six crates will be sufficient. 

The Planning Meeting noted that it would be helpful if some solution could be found to the problem of trash 
generated through use of the sonobuoys, given that it is expensive to dispose of this in Dutch Harbor. It agrees 
that Matsuoka and Clapham should work on this intersessionally. 

12.10.3 Keeping of data 
The Planning Meeting agreed that the NOAA Marine Mammal Laboratory would act as the curator of acoustic 
data.  Proposals for use of these data should be submitted through the IWC Secretariat. 

12.11. Oceanographic studies 
As noted previously (e.g. IWC, 2016), sufficient time cannot be devoted to oceanographic studies to collect 
worthwhile data and thus no such studies will be undertaken.  Consideration can be given to external requests for 
simple sampling if considered practicable but no such requests had been received.  
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Similarly, IWC (2016) had agreed that the use of equipment such as SeaGliders should be considered when 
designing the medium-term programme. It noted that this will be facilitated by the ability to have a vessel with 
international clearance.  

12.12. Satellite tagging 
No activities are planned for the 2018 cruise. IWC (2016) had agreed that the use of such equipment should be 
considered when designing the medium-term programme. 

12.13. Marine debris 
The Planning Meeting reiterated the importance of observations of marine debris (and see Item 6.1.3) e.g. in 
modelling the predicted movement of debris from the 2011 Tsunami across the Pacific. The protocol adopted for 
recording such material (15 minutes in every hour) will continue in 2018 to prevent compromising cetacean 
sightings searching effort.  

 

13. INTERNATIONAL RESEARCHERS AND ALLOCATION RESEARCH PERSONNEL 

13.1. Number of researchers 
As in previous years, space in 2018 will be allocated for four researchers. 

13.2. Nomination and allocation of researchers 
For 2018 the following framework for researcher involvement was agreed, depending upon destination: 

(1) Japan (IWC-POWER range state, vessel provider, Matsuoka appointed Cruise Leader)  
(2) USA (IWC-POWER range state, acoustic, Crance, if central Bering Sea) or Russia (IWC-POWER range 

state, Zharikov, if western Bering Sea) 
(3) IWC (provisionally Taylor, UK/USA, Secretariat contractor for photographic catalogue) 
(4) Japan (IWC-POWER range state, Yoshimura) 

 

14. GENERAL PREPARATIONS FOR THE 2017 CRUISE 

14.1. Identification of the home port organiser 
For Dutch Harbor, Crance will act as hope port organiser if the 2018 cruise is to survey the Central Bering Sea. 
Zharikov will be the home port organiser in the event that Petropavlovsk is used for the western Bering Sea option.  

14.2. Entry and other permits 
The 2018 and 2019 cruises will either be within the US EEZ or Russian EEZ. As noted under Item 9, Morita will 
file the necessary documents, including the need for biopsy sampling, within the necessary time limit (at least six 
months prior to the cruise). 

14.3. Review of recommendations from the 2017 cruise. 
The Planning Meeting agrees that Donovan and Matsuoka should review the recommended items for purchase 
and decide what can be met from available funds. It was also noted that work to improve the ship’s email system 
was underway. 

 

15. IN TRANSIT SURVEY 

15.1. Home port to research area and back  
As for 2017, while recognising the need to move rapidly to and from the research area, the meeting re-iterates 
that should the opportunity arise, biopsy and photo-identification could be undertaken on right, gray and blue 
whales, in that order of priority for the high seas.  For the Central Bering Sea, it will not be possible for 
biopsy/photo-identification effort in US waters in transit as no US scientists will be on board. For the Western 
Bering Sea it is expected that Zharikov will board the vessel in Japan and he will investigate the situation for 
Russian waters in transit. The CITES system for importing/exporting will be dealt with by the appropriate 
authorities. Standard passing mode will be adopted during transit and this will be noted on the permit application 
(see Items 12.2 and 12.3). 
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16. TRANSPORTATION OF DATA, SAMPLES AND EQUIPMENT  

16.1. Equipment 
For the Central Bering Sea, acoustic equipment will be loaded in Dutch Harbor, and the acoustician will also join 
the vessel there. No acoustic studies will be undertaken in the Western Bering Sea. Other equipment will be the 
same as in previous years.   

The Planning Meeting agrees that Donovan and Matsuoka should arrange for additional Larsen darts to be 
obtained for the 2018 cruise. 

 

16.2. Data and samples and necessary permits 
Within two months of the end of the cruise, all validated sightings data will be forwarded to IWC by the Cruise 
Leader (Matsuoka). Matsuoka will also submit all identification photographs/videos and accompanying data to 
IWC. The acoustic data will be archived at MML (see Item 12.10.3). The Cruise Leader will ensure that any 
borrowed equipment (except IWC cameras and lenses) will be returned to its owners.  Biopsy samples will be 
dealt with in accordance with the findings of the intersessional group discussed under Item 12.8.3. 

 

17. COMMUNICATIONS  

17.1. Safety aspects (daily reports) 
Daily vessel position reports will be submitted to ICR, NRIFS, the Fisheries Agency and Kyodo Senpaku Co Ltd. 
There will also be contact with the US Coast Guard by the US researcher, as needed (usually upon entry and exit 
from US waters); given that the vessel has AIS, there is no need for regular communication with the Coast Guard.  
For Russian waters, daily reports may be necessary depending on the area, and in this case Zharikov will be 
responsible for contacting the relevant authorities. 

17.2. Between the Cruise Leader and the IWC 
As in previous years, weekly reports (every Monday) will be provided to the IWC Secretariat and members of the 
Steering Group.  

17.3. Fog and sea temperature information 
It was agreed that fog information will be required and for the Central Bering Sea, Clapham will liaise with 
Matsuoka regarding obtaining the latest NOAA information, otherwise the same arrangements as in 2017 will 
apply.  

17.4. Other official communications 
For the Central Bering Sea, for operations within the US EEZ, arrangements will be made to comply with any 
requirements specified in the permit. The US researcher will be responsible for communicating with the US 
authorities. Zharikov will investigate the situation for the Western Bering Sea. 

17.5. Private communication 
Researchers may send and receive private communications, including e-mails, at their own expense. Prepaid cards 
such as the KDDI card (super world card) can be used for private voice communications. 

17.6. Terms of payment of communication costs 
Private accounts must be paid by researchers before departing the home port at the end of the cruise. Payment 
must be in cash (Japanese yen or US dollars depending upon home port). 

 

18. MEETINGS 

18.1 Pre-cruise meeting 
For the Central Bering Sea, the pre-cruise meeting will be held in Dutch Harbor on 13 July; for the Western Bering 
Sea, the meeting will be held in Petropavlovsk on 20 July.  

The Cruise Leader will ensure that the report of the pre-cruise meeting is circulated to the IWC-POWER Steering 
Group when completed. 
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18.2 Post-cruise meeting 
Depending on whether the 2018 cruise surveys the central or western Bering Sea, the post-cruise meeting will be 
held at either Dutch Harbor or Shiogama (respectively) when the vessel returns to the port. 

18.3 Home port arrangements and responsible persons 
Crance will co-ordinate the home port arrangements in Dutch Harbor in co-operation with the Cruise Leader. This 
will include arrangements for hotels and a meeting room. Agents will be organised by Kyodo Senpaku Co. Ltd. 
who will inform the home port organiser.  Zharikov will co-ordinate arrangements for Petropavlovsk.  For 
Shiogama, Hakamada will be the co-ordinator. 

 

19. REPORTS 

19.1 Planning meeting report 
The agreed report will be tabled at the IWC/SC meeting in 2018. 

19.2 2016 Cruise report 
The 2017 cruise report was drafted on the return journey of the cruise following the guidelines provided by 
Donovan last year. As discussed in Item 7, that report will be circulated to the Steering Group before final 
preparation by the authors; the final version will be sent to the Secretariat for submission to the IWC Scientific 
Committee as in the past. The 2018 Cruise Report should be handled in the same way. 

 

20. OTHER LOGISTICS 

20.1 Press releases 
As in 2017, the Cruise Leader in consultation with the IWC and the US or Russia will prepare a press release 
before and after the cruise. The IWC, ICR, US/Russia and Japan Fisheries Agency press releases should be 
released simultaneously. The IWC website will also include a press release pointing to the relevant IWC-POWER 
cruise web page; consideration will also be given to providing a weekly review of activities on the website as the 
cruise progresses, and a summary at the end of the cruise. Any additional press releases during the cruise 
precipitated by unusual observations (e.g. the finding of aggregations of right whales) will be circulated for 
comment and approval to the Steering Group and the Chief Scientist prior to release. 

20.2 Security and safety 
Based on previous experience, no security problems are anticipated. The IWC banner will be readily visible 
(efforts will be made to obtain a new IWC flag). 

It was noted that for safety, life vests are to be worn for all activities below the bridge, e.g. during any operations 
on the foredeck, e.g. during biopsy sampling. 

20.3 Accommodation and food costs 
The IWC will cover the accommodation and food costs for the scientists involved; the cost (¥2,500 per day) 
remains unchanged from previous years. A request was made to make provision for alternative (no seafood) meals 
in the event that Crance is on board again. 

20.4 Other matters 
It was noted by the US researcher that at the end of the 2017 cruise in the eastern Bering Sea, the vessel returned 
to Dutch Harbor during daylight but that additional survey effort could have been conducted in the main North 
Pacific right whale area if the ship had instead conducted the transit overnight.  Matsuoka responded that this was 
necessary because of the need to prepare for port entry, but in the event that the next survey operates in the Central 
Bering Sea effort will be made to maximise time working with right whales, as other obligations allow. 
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21. OTHER  

21.1 Data validation and analysis 

21.1.1 Validation  
Work on data validation continues at the Secretariat. Where difficulties have arisen, these are being dealt with in 
cooperation with the Cruise Leader.  

21.2 IWC website 
Donovan reported that the IWC-POWER pages will be updated in light of the present meeting and the Scientific 
Committee meeting. Press releases should be synchronised amongst the states and the IWC. 

 

22. CONCLUDING REMARKS 
A list of action points arising from the meeting with respect to the 2018 and 2019 cruises is given as Table 5. 
Table 2 summarised the actions points with respect to data, analyses and post-2020 planning. 

Kato thanked the meeting members for their participation and looked forward to a successful cruise in 2016. 

On behalf of the IWC, Donovan thanked all those who had participated in the meeting. The IWC-POWER cruises 
are a particularly important component of the IWC’s work. As the meeting has recognised, they are an excellent 
example of international collaboration. He stressed the importance of an enthusiastic and efficient crew, without 
whom the cruises could not succeed. He asked that the meeting’s appreciation to the crew be conveyed to them. 
He thanked the Government of Japan for providing such excellent facilities, and in particular the Chair and the 
interpreters who had performed their difficult tasks with their customary efficiency and good humour. The meeting 
had been facilitated by the very good cruise report. 

The meeting adopted the report (subject to final editorial work) and concluded its business at 1300hrs on 06 
October 2017.  
Table 5 

Summary of actions related to the conduct of the 2018 and 2019 surveys.  

Item Task Responsible persons Timeline 

(1) Update IWC-POWER pages on the website including 
announcing the POWER cruises for 2018-19 and encourage 
other range states to join the programme 

Secretariat and Steering Group Continuing task 

(2)  Provide information regarding Russian ‘checkpoint’ location Zharikov As soon as possible 

(3)  Submit permit applications to the USA for 2018 and 2019 and to 
Russia for 2018. 

Government of Japan (with 
support from, Clapham, 
Zharikov, the IWC and the 
Secretariat) 

Timing to be 
determined by Japan 
(probably late 2017 
early 2018) 

(4)  Decide where the 2018 cruise will be in light of permit situation Steering Group based upon 
advice from Japan 

By 15 April 2017 

(5) Update ‘Guide for Researchers’  Matsuoka and Donovan By SC/67b 

(6) Develop detailed protocol for unloading and shipment of biopsy 
samples based on investigation of CITES permits  

Morita, Brownell, Matsuoka and 
Zharikov 

In time for permit 
applications 

(7)  Contact researchers and check availability Donovan and Steering Group By end of October 

(8) Review equipment requests (e.g. biopsy darts, photographic 
equipment) in light of the budget and purchase accordingly 

Donovan and Matsuoka By end of 2017 
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Kitakado) 

10. Preliminary report of abundance estimation of  the North Pacific humpback whales using IWC-POWER data 
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Annex D 
 
Summary of IWC-POWER Results 2010-2016 
Compiled by K. Matsuoka 

 
Table 1 

Some key characteristic of the three vessels used thus far 

Vessel Kaiko-Maru (2010) Yushin-Maru No.3 (2011-2016) Yushin-Maru No.2 (2017-) 
Call sign JGDW 7JCH JPPV 
Length overall [m] 61.9 69.61 69.61 
Molded breadth [m] 11.0 10.8 10.8 
Gross tonnage (GT) 860.25 742 747 
Barrel height [m] 19.5 19.5 19.5 
Upper bridge height [m] 9.0 11.5 11.5 
Bow height [m] 6.5 6.5 6.5 
Engine power [PS / kW] 1471 5280 / 3900 5303 / 3900 

 

Table 2 

Summary of sightings 

KM= Kaiko-Maru, YM3= Yushin-Maru No.3, YM2= Yushin-Maru No.2. Sch/ind= number of schools/number of individuals.  

Year 2010 2011 2012 2013 2014 2015 2016 2017 Total 
Vessel KM YM3 YM3 YM3 YM3 YM3 YM3 YM2  
Effort [n.miles]  1,816 2,398 2,126 3,036 3,233 3,249 2,238 1,571 19,666 
Species Sch/ind Sch/ind Sch/ind Sch/ind Sch/ind Sch/ind Sch/ind Sch/ind Sch/ind 
Blue  3/3 9/9 4/4 0 1/1 0 0 0 17/17 
Fin  23/48 80/139 114/169 1/1 0 0 0 143/195 361/552 
Like fin  - - - - 0 0 0 17/20 17/20 
Sei  53/31 38/73 81/151 0 1/1 0 0 0 173/256 
Bryde's  0 0 0 6/6 88/98 27/32 1/1 0 122/137 
Like Bryde's  - - - - 3/3 2/2 0 0 5/5 
Common minke  8/8 2/2 2/2 0 0 0 0 23/23 35/35 
Like minke 1/1 2/2 0 0 0 0 0 1/1 4/4 
Humpback  5/8 76/133 7/7 0 0 0 0 129/157 217/305 
Like humpback - - - - 0 0 0 9/12 9/12 
NP right  0 0 1/1 0 0 0 0 7/15 8/16 
Like right  - - - - 0 0 0 2 2 
Gray  0 0 0 0 0 0 0 15 15 
Sperm  67/84 57/74 45/52 33/50 65/137 11/50 6/30 15/15 299/492 
Baird's bkd  1/20 0 0 0 0 0 0 0 1/20 
Cuvier’s bkd  0 0 0 2/6 5/8 3/6 2/5 0 12/25 
Longman's bkd  0 0 0 0 0 1/110 0 0 1/11- 
Stejneger’s bkd  0 0 0 1/4 0 0 0 0 1/4 
Mesoplodon 
spp. 3/6 6/22 3/9 8/20 7/13 1/2 2/3 0 30/75 

Ziphiidae 4/9 12/20 22/42 28/5 35/73 4/4 2/2 2/3 109/204 
Killer  6/53 6/66 12/42 0 1/3 1/4 0 28/98 54/266 
Unid. large  27/43 59/95 44/70 8/8 9/9 3/3 0 0 150/228 

 
Table 3 

Number of distance and angle experiments completed 

Year 2010 2011 2012 2013 2014 2015 2016 2017 Total 
Barrel distance 36 42 42 42 36 60 72 84 414 
Barrel angle 36 42 42 42 36 60 72 84 414 
IOP distance - - - - - 60 72 84 216 
IOP angle - - - - - 60 72 84 216 
Upper distance 36 24 37 37 24 40 60 60 318 
Upper angle 36 24 37 37 24 40 60 60 318 
Total 144 132 158 158 120 320 408 456 1,896 
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Table 4 

Summary of the photo-identification work undertaken (number of individuals photographed) 

Photo-ID 2010 2011 2012 2013 2014 2015 2016 2017 Total 
Blue whale 3 9 4 0 1 0 1 0 18 
Fin whale 0 25 59 3 0 0 0 79 166 
Sei whale 0 27 51 2 0 0 1 0 81 
Bryde's whale 0 0 0 6 73 49 12 0 140 
Common minke whale 0 0 0 0 0 0 0 0 0 
Humpback whale 5 48 26 0 0 0 0 48 127 
North Pacific right whale 0 0 1 0 0 0 0 12 13 
Gray whale 0 0 0 0 0 0 0 16 16 
Sperm whale 0 0 1 0 4 22 2 0 29 
Killer whale 45 18 50 0 3 4 0 84 204 
Total 53 127 192 11 81 75 16 239 794 

 
Table 5 

 

Summary of the biopsy work undertaken (number of individuals sampled) 

 
Biopsy 2010 2011 2012 2013 2014 2015 2016 2017 Total 
Blue whale 1 4 2 0 1 0 1 0 9 
Fin whale 2 12 12 1 0 0 0 28 55 
Sei whale 13 31 36 0 0 0 1 0 81 
Bryde's whale 0 0 0 6 78 34 16 0 134 
Common minke whale 0 0 0 0 0 0 0 0 0 
Humpback whale 0 1 0 0 0 0 0 18 19 
North Pacific right whale 0 0 0 0 0 0 0 3 3 
Gray whale 0 0 0 0 0 0 0 9 9 
Sperm whale 0 0 0 0 0 1 5 0 6 
Killer whale 2 0 1 0 1 2 0 2 8 
Total 18 48 51 7 80 37 23 60 324 

 
Fig. 1.  

Sightings positions by species, all years combined 

 

  

  




