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Annex F

Report of the Sub-Committee on Bowhead, Right and Gray 
Whales

Members: Kitakado (Convenor), Andriolo, Baba, Baker, 
Bannister, Baulch, Bell, Best, Bickham, Brandão, Brandon, 
Broker, Brownell, Butterworth, Chilvers, Cipriano, Cooke, 
Deimer-Schüette, Donovan, Double, Dupont, Etilina, 
Fortuna, Fossi, Funahashi, Gallego, Galletti Vernazzani, 
George, Givens, Hiruma, Hoelzel, Holm, Ilyashenko, 
Iñíguez, Jackson, Jaramillo-Legorreta, Kanda, Kasuya, 
Kato, Katsuyama, Kim, Kishiro, Kock, Lang, Leslie, 
Marcondes, Mate, Matsuoka, Moore, J., Moore, S., Murase, 
Øien, Okamura, Palka, Palsbøll, Pastene, Punt, Quaken-
bush, Reeves, Roel, Rojas-Bracho, Rosa, Rose, Rosenbaum, 
Sakamoto, Scordino, Sironi, Skaug, Stachowitsch, Stimmel-
mayr, Suydam, Tajima, Taylor, Thomas, Tiedemann, Tyur-
neva, Urbán, Vermeulen, Víkingsson, Vinnikov, Vladimirov, 
Wade, Walløe, Weller, Witting, Yamada, Yasokawa, Zeh, 
Zerbini, Zhmaev.

1. INTRODUCTORY ITEMS

1.1 Opening remarks, election of Chair and 
appointment of rapporteurs
Kitakado welcomed the participants and was elected Chair. 
Best, Brandão, Brandon and Suydam were appointed to act 
as rapporteurs.

1.2 Adoption of Agenda
The adopted agenda is given as Appendix 1.

1.3 Review of available documents 
The documents available for discussion by the sub-committee 
included SC/64/BRG1-5, SC/64/BRG7-8, SC/64/BRG10, 
SC/64/BRG12-15, SC/64/BRG18-24rev, SC/64/AWMP2, 
SC/64/O6, SC/64/O8, SC/64/Rep5, IWC/64/CC7rev, IWC/ 
64/CC9, Alter et al. (In press), Carroll et al. (In press) and 
Moore et al. (2012).

2. BOWHEAD WHALES

2.1 Bering-Chukchi-Beaufort (B-C-B) Seas stock of 
bowhead whales
2.1.1 Information not directly relevant to the 2012 
Implementation Review 
SC/64/BRG1 provided seasonal movements of the B-C-B 
stock of bowhead whales from a satellite telemetry study of 
57 tagged whales during 2006-11. In winter, bowhead whales 
used the western Bering Sea in areas of heavy ice with little 
use of open water areas. All but one tagged whale migrated 
past Point Barrow in spring and went to Amundsen Gulf. 
The remaining whale migrated up the Chukotka coast and 
summered in the Chukchi Sea. While most whales summered 
within the Canadian Beaufort Sea, extensive summer 
movements included travel far to the north and northeast to 
overlap (spatially but not temporally) with bowhead whales 
from Baffin Bay-Davis Strait. Other summer movements 
included trips between the Canadian Beaufort Sea and 
Barrow and one whale travelled to the northern coast of 

Chukotka, Russia. Autumn movements coincided in space 
and time with oil and gas activities and potentially with 
shipping activities. Likely important feeding areas included 
Amundsen Gulf in spring and summer; Barrow in summer 
and autumn; Wrangel Island (some years) in autumn; the 
northern Chukotka coast in autumn; and the western Bering 
Sea in winter. 

The sub-committee thanked the authors for their report, 
and encouraged the continuation of this work, including 
the future analysis of other environmental covariates 
(e.g. physical oceanography) relating to B-C-B bowhead 
migration and distribution. Bowheads were noted to use 
areas with heavy ice cover during winter in the Bering 
Sea. They also were noted to have used ice covered spring 
migration routes east of Point Barrow in the Beaufort Sea, 
despite access to open water closer to shore. 

There was some discussion of how this new information 
may relate to historical catch locations from whaling 
logbooks (which indicate that some bowheads may have 
summered in the Bering Sea at one time). However, it was 
noted that differences in sea-ice cover between the two time 
periods confounds any inference. 

The sub-committee also discussed the information in this 
study as it relates to previous questions of stock structure. It 
was noted that this work indicates that earlier estimates of 
bowhead whales off Cape Pe’ek on the Chukchi Peninsula 
(Melnikov and Zeh, 2007), were likely B-C-B bowheads, 
and not a separate smaller stock. The overlap in space during 
the feeding season with whales from Baffin Bay-Davis Strait 
was also noted to be very interesting. The sub-committee 
agreed that this study provided important information on 
stock structure and potential future changes in distribution, 
and recommended that this work be continued.

Moore presented the results of a year-long acoustic 
study (Moore et al., 2012). Calls from bowhead whales 
of the B-C-B stock were recorded in October 2008, and 
from March-August 2009, on a recorder deployed on an 
oceanographic mooring near the Chukchi Plateau (ca. 75°N, 
168°W). Although these waters were formerly thought to be 
outside of the summer range for this stock, these acoustic 
detections corresponded with the track of at least one 
satellite tagged whale that swam to the area of the recorder 
from the Canadian Beaufort Sea in August 2009 (see fig. 16 
of SC/64/BRG1). The rate of bowhead whale call detection 
was highest from May through August (i.e. calls detected on 
40-90% days/month), when sea ice diminished from nearly 
100% surface cover to zero and corresponded to a period of 
very high zooplankton backscatter signal from June through 
August.

SC/64/BRG3 reported the results of aerial photographic 
surveys of bowhead whales near Point Barrow, Alaska 
during 2011. Aerial surveys have periodically been flown 
in this area since 1984. Two mark-recapture estimates of 
abundance are available from previous aerial photo-ID 
efforts: one for 1985 and the other for 2004. The 2011 survey, 
a joint effort between the North Slope Borough and NOAA’s 
National Marine Mammal Laboratory, marks the 11th such 
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survey. Approximately 4,594 photographs containing 6,801 
bowhead whale images were obtained (not accounting for 
resightings). The high number of photos and whale images 
relative to earlier surveys was in part due to the use of digital 
cameras resulting in multiple photos of the same whale 
groups. The 2011 field season was very successful: flights 
were completed 36 out of 49 available days, for a total of 49 
flights in that time. Unlike earlier photo surveys, significant 
numbers of whales passed Point Barrow prior to the initiation 
of the survey and the authors recommended beginning 
surveys earlier in future years. The plane was grounded due 
to weather on 13 days, with the longest gap between surveys 
being 3 days. This break occurred after 14 May when the 
migration had apparently slowed down based on counts of 
whales by the ice-based visual survey. The 2011 migration 
was relatively steady compared with some past seasons, 
with peaks on 30 April, 4-5 May and 12 May. The number 
of whales seen and photographed from the aircraft slowed 
down considerably after 14 May. The photographs taken in 
2011 make a significant contribution to the Bering-Chukchi-
Beaufort Seas bowhead whale catalogue containing about 
18,000 whale images. The authors expect to get sufficient 
photo recaptures from the 2011 surveys to calculate a mark-
recapture abundance estimate with reasonable precision and 
compare it with the ice-based estimate. This would provide 
a rare opportunity to compare two independent large-whale 
abundance estimates in the same season. These photos will 
also contribute information on bowhead whale life-history 
including: calf production, calving intervals, survival rates, 
and health assessment information such as line entanglement 
rates, killer whale injury rates, vessel collisions, etc.

The sub-committee thanked the authors for presenting 
the results of this successful survey. The large number of 
photos from 2011 represents a valuable addition to the photo-
id data on this stock. It was noted that a photo-id estimate of 
abundance was expected to be completed in 2014.

SC/64/BRG4 presented estimates of visual detection 
probabilities from the spring 2011 ice-based survey of 
bowhead whales migrating near Barrow, Alaska. These 
estimates, when pooled with similar results from the 2010 
survey, are intended for use in a future bowhead population 
abundance estimate. The data for these analyses were 
produced by observer teams from two nearby ice perches 
who recorded sightings of whale groups independently, 
along with a wide variety of covariates. Then, the data 
were scrutinised post hoc to identify possible matches, i.e. 
whale groups seen from both perches. Whale groups seen 
from both perches constitute recaptures in the context of a 
capture-recapture analysis.

However, standard capture-recapture model fitting 
methods are not directly applicable to the 2011 survey 
dataset for several reasons. First, a single perch may make 
multiple sightings of the same whale group, but these re-
identifications and the links between them are uncertain. 
Second, the between-perch matches declared post hoc are 
also uncertain, and the analysts performing the matching 
task must rate each declared match with a confidence rating. 
Third, the group sizes recorded for multiple sightings both 
within and between perches are not always consistent, so 
it is necessary to estimate when or if extra group members 
belong to a partially unseen recaptured group or an 
independent individual that is not recaptured. The rather 
fleeting group allegiances of migrating bowheads makes the 
latter case very plausible.

Thus, bias correction methods are essential to produce 
accurate detection probability estimates. After developing 

and incorporating these corrections, the authors apply the 
general framework of Huggins (1989) using a weighted data 
analysis approach. This model estimates the dependence 
of detection probabilities on covariates associated with 
the sighting. For the recommended analysis option, 2011 
detection probabilities are found to depend on group size and 
the distance of the sighting from the perches. Group sizes of 
only one whale and increasing distance from the perch are 
associated with lower detection probabilities. For example, 
the detection probability estimates for a single whale at 
3,000m and a group of whales at 1,000m are 0.377 and 
0.645, respectively. The sample-weighted mean estimated 
detection probability is 0.495; most standard errors are less 
than 0.03. Thus, about half the bowheads migrating within 
the range of potential visual detection are not sighted by 
observers at the primary perch.

The sub-committee thanked the authors for presenting 
this important work. In discussion, it was noted that there 
was no difference in the estimates between simple and 
complex models, which indicates that the estimates are not 
sensitive to the choice of different assumed covariates. It 
was also noted that the standard errors for these estimates 
are smaller than those from earlier surveys, due to a different 
experimental design and more data. One area was identified 
where the presentation of these analyses may be improved, 
through the inclusion of model diagnostics (if standard 
diagnostics exist for this model). The sub-committee agreed 
that the estimation approach and application of the resulting 
detection probabilities to applicable years of survey data 
represents a methodological improvement over previous 
efforts.

SC/64/BRG8 reported on progress being made to 
sequence the bowhead whale transcriptome. Poly A 
selected RNA was purified from heart, cerebellum, liver, 
and testes from bowhead whale number 10B16, and from 
the retina of bowhead whale number 10B20. Using the 
Illumina HiScan next generation sequencing platform a 
total of 13,162,565,851 bases of sequence was obtained 
and assembled into 423,657 contigs, including 157,699 
large contigs (>500 base pairs). There were 81,319 contigs 
annotated based on the possession of open reading frames 
identified in the assembled transcripts. After identification 
of duplicate and alternatively spliced transcripts the 
authors estimate that messages homologous to about 60% 
of the known human genes were identified in the bowhead 
transcriptome (i.e. about 14,000 genes). There appears to be 
approximately 0.5-0.6 variable sites (SNPs) per 1,000 bases 
of poly A selected RNA per individual whale.

The sub-committee thanked the authors for presenting 
this important work. It was noted in discussion that this 
research has the potential to provide insights into the life 
history, ecology, evolution and genetics of bowhead whales, 
with broader implications for other great whales. The sub-
committee welcomed any updates on this analysis at next 
year’s meeting. 

2.1.2 New catch information 
SC/64/BRG2 presented harvest data from the aboriginal 
hunt for bowhead whales in Alaska. In 2011, 51 bowhead 
whales were struck resulting in 38 animals landed. Total 
landed and efficiency (no. landed/no. struck) of the hunt 
(75%) for 2011 was similar to the past 10 years (2001-10: 
mean of landed=40.0; SD=7.8: mean of efficiency=76%; 
SD=0.08%). Of the landed whales, 20 were females, 16 
were males, and sex was not determined for two animals. 
Based on total length, eight of the 20 females were presumed 
mature (>13.4m in length). Two of the seven mature females 
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that were examined were pregnant. This includes a 17.5m 
female landed in the spring at Barrow that was pregnant 
based on the presence of a large corpus luteum (~20cm in 
diameter) although a foetus was not detected because it was 
not possible to examine the uterus. A 15.9m female landed 
at Nuiqsut in the autumn was carrying a ~1.5m foetus (sex 
not determined). One calf was inadvertently harvested 
at Kaktovik in the autumn. It was a 6.6m female and was 
determined to be a calf based on its length, short baleen (~30 
cm), and milk in the stomach.

2.2 Eastern Arctic bowhead whales
2.2.1 New information
Moore presented results of a year-long acoustic study of 
the Spitzbergen stock of bowhead whales (Moore et al., 
2012). Calls were recorded in every month from September 
2008 to September 2009, on a recorder deployed on an 
oceanographic mooring in western Fram Strait (79°N, 5°W). 
The rate of bowhead whale call detection was high (>50% 
days/month) from September 2008 to May 2009, including 
calls detected on every day of the month from November to 
February when sea ice was 90-100% surface cover.

In discussion, it was noted that it was surprising, given 
the presumed small numbers of whales in that stock, how 
many bowhead calls were recorded in Fram Strait (call rates 
and complexity of calls were both very high, and in >90% 
ice cover). Although it is not possible to estimate abundance 
from these calls, the data may indicate an aggregation of 
socialising animals. 

Rosenbaum presented a study by Alter et al. (2012) on 
genetic variability and stock structure of bowhead whales. 
Sea ice is believed to be a major factor shaping gene flow 
for polar marine organisms, but it is unclear to what extent 
it represents a true barrier to dispersal for arctic cetaceans. 
Bowhead whales are highly adapted to polar sea ice and 
were targeted by commercial whalers throughout Arctic and 
subarctic seas for at least four centuries, resulting in severe 
reductions in most areas. In this study, the authors examined 
genetic diversity and differentiation across all five putative 
stocks of bowhead whales, including Baffin Bay-Davis Strait 
(BBDS), Hudson Bay-Foxe Basin (HBFB), Bering-Beaufort-
Chukchi (B-C-B), Okhotsk, and Spitsbergen (n=265). The 
authors also sequenced and analysed ancient specimens 
(500-800 years old) from Prince Regent Inlet (PRI) in the 
Canadian Arctic (n=38) and compared them with modern 
stocks. Results from analysis of molecular variance and 
demographic simulations show low differentiation between 
Atlantic and Pacific, consistent with high gene flow between 
these areas in the recent past. No difference was observed 
between the two putative/hypothesised Canada-Greenland 
populations (HBFB/BBDS). However, these results differ 
from those observed in Bachmann et al. (2010); the latter 
study used more samples and a longer fragment of mtDNA, 
which may have improved the power of the analysis to 
detect potentially subtle differences between populations. 
The authors observed significant genetic differences 
between ancient and modern populations which suggest 
PRI harbored unique maternal lineages in the past that have 
been recently lost, possibly due to loss of habitat during 
the Little Ice Age and/or whaling. Unexpectedly, samples 
from this location show a closer genetic relationship with 
modern Pacific stocks than Atlantic, supporting high gene 
flow between the central Canadian Arctic and Beaufort Sea 
over the past millennium despite extremely heavy ice cover 
over much of this period.

The authors simulated 36 demographic scenarios to 
investigate hypotheses about the effects of past geographic 
barriers and whaling on genetic differentiation between 

BBDS, HBFB, PRI and B-C-B. The results of simulations 
are most consistent with very recent (contemporary) gene 
flow between B-C-B and the Canadian Arctic and suggest 
PRI may have represented a unique subpopulation, perhaps 
based around site fidelity to a summering ground on the 
western side of the Inlet. Recent observations suggest PRI is a 
summering area for female whales with calves and juveniles 
that move from Foxe Basin in the early summer (Dueck et 
al., 2008), as well as many subadult and adult whales that 
spend the spring in Baffin Bay and Davis Strait. Additional 
genetic information and ancient samples from throughout 
the region, as well as integration of these data with SNP 
and microsatellite data, will be needed to further test these 
hypotheses. Integrating the growing amount of genetic 
information available for bowhead whales would allow 
unprecedented evaluation of both natural and anthropogenic 
impacts on genetic variability in a key indicator species in 
the rapidly changing Arctic. 

The sub-committee thanked the authors for presenting 
this work, and noted that this type of collaborative effort 
across research groups was extremely valuable in advancing 
the understanding of bowhead whale stock structure. In 
discussion it was noted that, while the authors were unable 
to determine if the loss of genetic variation in bowheads 
was due to commercial whaling or climate change during 
the Little Ice Age, the magnitude of this loss appears to be 
much larger than has been observed in genetic studies of 
other whales (e.g. right whales) that were also subjected to 
intense historical commercial exploitation. 

Witting reported that the genetic mark-recapture 
abundance estimate for bowhead whales in the Disko Bay 
area of West Greenland [1,747; 95% CI:966-2,528] was 
presented at the meeting last year. This estimate is now 
updated in Wiig et al. (2011), which used multi-locus 
genotype and sex to identify individual bowhead whales 
from 710 samples collected between 1995 and 2010 at 4 
localities in eastern Canada (Foxe Basin, Pelly Bay, Repulse 
Bay, and Cumberland Sound) and at one locality in West 
Greenland (Disko Bay). In total, 29 individuals were re-
identified between years, of which 26 individuals were 
photographically recaptured within the same locality. The 
remaining three were recaptured between sampling localities 
within the range of the Eastern Canada/West Greenland 
stock. These recaptures agree with satellite tracking results 
that demonstrate movement between areas and support the 
leading hypothesis that bowheads in these areas belong 
to a single population. The intervals between capture and 
recapture of females in Disko Bay ranged from 1 to 8 years. 
The observed number of multi-year recaptures compared to 
the expected numbers of recaptures did not indicate any clear 
cyclicity in the use of Disko Bay consistent with the notion 
that the migration pattern of females to this area might be 
tied to their reproductive cycles. A mark-recapture estimate 
of whales identified in 2010 compared to all identifications 
between 2000 and 2009 resulted in an estimate of 1,410 
bowhead whales (95% CI: 783-2,038) constituting the 
spring aggregation in Disko Bay. The estimate for the 
female portion of the aggregation was 999 individuals (95% 
CI: 546-1,452).

Heide-Jørgensen et al. (2012) described spatial overlap 
of the extreme summer range of bowhead whales from the 
eastern and western Arctic in the Canadian High Arctic. In the 
summer of 2010, one satellite tagged bowhead whale from 
West Greenland and one from Alaska entered the Northwest 
Passage from opposite directions and spent approximately 
10 days in the same area but not at the same time. 
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An aerial survey for bowhead whales was conducted off 
West Greenland in spring 2011, and additional genetic work 
in Eastern Canada and West Greenland is being conducted.

2.2.2 Catch information 
Witting reported that one female bowhead whale was landed 
in West Greenland in 2011 and none were struck and lost 
(SC/64/ProgRepDenmark). Two bowhead whales were 
found dead in West Greenland in 2011, entangled in crab 
fishing gear.

Reeves reported that three bowhead whales were taken 
in Canada during 2011 as follows: one at Iqaluit (SE Baffin 
Island), one at Coral Harbour (Southampton Island, N. Hudson 
Bay) and one at Kugaaruk (Gulf of Boothia, formerly Pelly 
Bay). No additional information was available to the sub-
committee at the time of discussion, but it was discovered 
later that more detailed information (e.g. sex, size) has been 
made available by Canada to the Secretariat, and is on file. 

2.2.3 Management advice
In 2007, the Commission agreed to a quota (for the next 
five years) of two bowhead whales struck annually (plus a 
carryover provision of two unused strikes from the previous 
year) off West Greenland, but the quota for each year shall 
only become operative when the Commission has received 
advice from the Scientific Committee that the strikes are 
unlikely to endanger the stock.

In 2008, the Committee was pleased to have developed 
an agreed approach for determining interim management 
advice. The sub-committee agreed that the current catch 
limit for Greenland will not harm the stock. It was also 
aware that catches from the same stock have been taken by a 
non-member nation, Canada. It noted that should Canadian 
catches continue at a similar level as in recent years, this 
would not change the sub-committee’s advice with respect 
to the strike limits agreed for West Greenland. 

3. Right whales

3.1 North Atlantic right whales 
The North Atlantic Right Whale Consortium (NARWC) 
Annual Report Card was received for the period 1 November 
2010-31 October 2011 (Heather Pettis, pers. comm.). The 
report reflects the work of individuals and groups that conduct 
coordinated research on this population across its known 
range. A shared photographic catalogue was used to produce 
a ‘best’ estimate of population size of 490 for 2010. This was 
the number of unique, catalogued individuals that had been 
seen alive between 2004 and 2010, not including calves 
observed through 2010 that could not be reliably identified. 
It did not explicitly account for un-photographed whales in 
the population and may change slightly as additional data 
are incorporated into the catalogue. Five right whale deaths 
were documented during the report period. Additionally, 
there were 11 new entanglement cases documented.

3.2 North Pacific right whales 
Hiruma reported that, in February 2011, a right whale was 
found dead in a set net in Oita prefecture, southern Japan 
(SC/64/ProgRepJapan, submitted to the database). A skin 
sample was sent to the ICR, where DNA was extracted and 
analysed and it was confirmed as a right whale. The ICR 
branch in Tohoku region was hit by the tsunami on 11 March 
2011 and the sample kept for further DNA analysis was lost. 

SC/64/O6 reported sighting information for North 
Pacific right whales from sighting surveys conducted in 
May 2011 in the western North Pacific. The total searching 

distance on the trackline was 4,060.3 n.miles, and 13 
schools and 20 individuals of this species were sighted, from 
which 19 individuals were photographed and 14 biopsied 
successfully. High densities were observed between 
157°E-165°E (46°N-48°N), and between 152°E-153°E 
(42°N-43°N). Observed mean school size was 1.54 (n=20) 
and two mother-calf pairs were observed. The range of the 
estimated body length (excluding calves) was 10.7-14.8m, 
and the range of sea temperatures at the sighting positions 
was 2.7°C-4.2°C.

The sub-committee welcomed this report, noting that 
such sightings were rare, and it looked forward to receiving 
a fuller report at the next meeting.

3.3 Southern right whales 
3.3.1 Report of the Intersessional Workshop on the 
Assessment of Southern Right Whales
Bannister introduced the report of this meeting, held in 
Buenos Aires, Argentina, from 13-16 September 2011 
(SC/64/Rep5). 

The sub-committee was pleased to receive this report, 
but noted that although substantial progress had been made 
at the meeting, it had unfortunately been unable to complete 
some analyses, others had undergone subsequent revision, 
and some sections of the report needed clarification or 
editing as a consequence. Several comments were also 
received on factual statements in the report and, in hindsight 
whether the appropriate balance had been achieved in some 
of its recommendations. The Chair therefore established 
two small groups, one (under Butterworth) to review and 
if possible complete the assessments and the other (under 
Bannister) to consider appropriate drafting changes to the 
Report prior to its finalisation for publication.

The sub-committee noted the large number of 
recommendations contained in the Workshop report and 
prepared the following consolidated version with appropriate 
comments and recommendations from the sub-committee.

Long-term population monitoring
The sub-committee has long recognised the value of long time-
series in informing, prioritising and evaluating conservation 
and management actions for whales, including monitoring 
the effectiveness of mitigation measures and Conservation 
Management Plans. In particular it stresses the value of 
maintaining annual datasets, especially those that include 
information on the calving intervals of individual females, 
for their potential importance in analysing the influences 
of climate and environmental variables on southern right 
whale reproduction. Discontinuous survey series that may 
be suitable for monitoring long-term population trends 
do not provide the resolution necessary to interpret inter-
annual variability in parameters such as calf production 
that have been shown to be related to such variables. The 
sub-committee therefore strongly recommended that all 
existing southern right whale datasets of this nature (e.g. in 
Argentina, Australia and South Africa) be continued on an 
annual basis, and that similar programmes be established 
wherever possible for other areas. 

In this connection the sub-committee received a Research 
Proposal requesting interim relief funding for the execution 
of the 2012 survey off South Africa (Appendix 2) and 
recommended its support. In addition, the sub-committee 
recommended that the annual CENPAT programme of aerial 
surveys around Península Valdés, which is independent 
of the long-term aerial photo-identification programme 
and substantially increases the areal and temporal survey 
coverage, should be continued on an annual basis.
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Determining population structure and linkages
The population structure and stock identity of southern right 
whales remain incompletely described. A particular challenge 
is to distinguish adjacent stocks with different demographic 
histories and apparent rates of recovery. To address this, it 
is recommended that a circumpolar collaboration proceed 
to assemble standard genetic information from all available 
samples (see table 5 of SC/64/Rep5), that could inter alia 
update the previous analysis by Patenaude et al. (2007) 
of the genetic structure of southern right whales on their 
calving/nursery grounds.

A number of standard genetic protocols were 
recommended, including standardisation of mtDNA 
preparation and nomenclature, standardisation of micro-
satellite loci, and the exchange of samples between 
laboratories to establish allelic standards and provide quality 
control (see SC/64/Rep5).

Further tissue sampling was strongly recommended for 
the following areas.

Australia
Increased geographic coverage and a greater number of 
samples from high-density areas across south-central and 
southwest Australia, in addition to southeast Australia.

Chile/Peru
To enable comparisons with the southwest Atlantic stock.

Southern Africa
Biopsies are needed from Mozambique and Namibia, to 
compare with those from South Africa to try and distinguish 
substructure (i.e. distinct calving areas) from range ex-
pansion (i.e. from South Africa).

Southern Brazil
For comparison with animals sampled in the Península 
Valdés nursery area.

Further analysis of existing genetic samples from 
South Africa (n=~600) was recommended, to investigate 
relationships with other southern populations.

Recognising the importance of being able to allocate 
offshore (‘pelagic’) catches in the Southern Ocean and 
in low-latitude areas to the appropriate calving/nursery/
breeding grounds, as well as to evaluate the impacts of krill 
removals in the Antarctic in relation to specific calving/
nursery/breeding grounds, it is recommended that genetic 
(biopsy), photo-identification and satellite tagging data are 
applied to identify linkages.

Further investigation is also recommended of: (a) 
apparent connections between whales in the New Zealand 
sub-Antarctic and those in mainland New Zealand; and 
(b) philopatry to mainland New Zealand. This should be 
pursued: (a) by analysing the existing sighting records held 
by the New Zealand Department of Conservation; and (b) by 
continuing to collect sightings and photo-identification data 
and biopsy samples opportunistically.

It is recommended that biopsy samples, satellite tagging 
data and photo-identification data be linked, where possible.

While recognising the value of genetics in solving the 
problems of population structure and linkages, the sub-
committee noted the potential value of inter-catalogue 
comparisons, not only between the large datasets such 
as those from eastern South America, southern Africa 
and Australia, but also between these and the developing 
Southern Ocean Right Whale Catalogue. It therefore 
recommended that such inter-catalogue comparisons 
should be encouraged. Similarly, the value of strategically 
deployed satellite tags in depicting movements had already 

been demonstrated for southern right whales, and the sub-
committee recommended that such studies should continue.

Modelling
The sub-committee recommended further investigation of 
the sensitivity of the conversion factor used to estimate total 
population size from the estimated adult female component. 
Such investigation needs to consider that there has been 
only a relatively short period of recovery and therefore the 
age distribution is unlikely to be steady and the estimated 
survival rate is likely to be biased upwards from the average 
that would apply in a steady situation.

Completion of joint Argentina/Brazil assessment
The sub-committee believed that the estimated numbers 
for Brazil and Argentina should not be summed, because 
of the known substantial overlap in individuals, and 
that interpretation of the trends in both areas could be 
substantially facilitated by a joint analysis using the results 
of the cross-matching update that is currently in progress. 
Data from Uruguay should also be included in the updated 
cross-matching if time permits. 

Noting the preliminary nature of Cooke’s analyses 
at the Buenos Aires meeting, the Workshop had decided 
not to append the results to their report, but had strongly 
recommended that a final and complete version of at least the 
population assessment of the Argentinian data be presented 
at the 2012 Scientific Committee meeting. It had also 
recommended that progress towards the ‘joint assessment’, 
using data from both Argentina and Brazil, be made as 
quickly as possible and that an update also be presented on 
this work at the 2012 Scientific Committee meeting.

Cooke provided an assessment of the 2010 Argentinian 
population including a rate of increase from 2000-
10 to the meeting (Appendix 3*). The sub-committee 
welcomed this and agreed to include the results in the 
Workshop’s assessment of the status of the southern right 
whale population in 2009, appreciating that until a joint 
Argentinian/Brazilian assessment had been completed these 
results must be considered preliminary in nature.

The sub-committee recommended that the joint 
Argentinian/Brazilian assessment be completed as soon 
as possible, and the results presented at the next Scientific 
Committee meeting. 

Assessment of the Chile/Peru population
In order to obtain information on the distribution and 
abundance of this Critically Endangered population, to 
clarify its status and identify any threats and possible 
mitigation actions, the sub-committee recommended that 
surveys, photo-identification and genetic studies should be 
conducted as a priority. Specifically, the following steps 
should be taken. 

(a)	 Determine geographical/temporal areas where 
quantitative studies can best be conducted, through 
analysis of existing historical whaling and sighting 
data and appropriate temporal/geographical spatial 
modelling.

(b)	 Design a systematic [aerial] survey programme to 
cover potential calving or nursery areas, bearing in 
mind logistical and practical limitations.

(c)	 Further consider stock structure issues by examining 
existing genetic samples (including museum speci-
mens where possible) and collect new samples in 
southern Chile/Argentina.

*Corrected version received September 2012 is published in this report.
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Identification of threats and their monitoring
Given that there was evidence of continuing direct removals 
via entanglements in fishing gear and ship strikes, the sub-
committee recommended all countries to include reports 
of ship strikes and entanglement events in their annual 
Progress Reports to the IWC. Such information should 
also be provided to the ship strike database. There is a need 
to implement reliable, coordinated reporting systems at 
appropriate local and national levels.

The sub-committee strongly reiterated the research and 
management recommendations made at the Workshop on 
the Southern Right Whale Die-off (IWC, 2011).

In addition, given the severe impacts of gull attacks 
documented at Península Valdés and the risk that this 
learned behaviour on the part of gulls could proliferate, the 
sub-committee recommended that Brazilian authorities 
consider taking immediate action if and when similar gull 
behaviour is observed. Some members felt that this action 
should specifically include the removal of attacking gulls, 
following similar steps being undertaken by Argentina in the 
Península Valdés area.

Given the potential threats to krill in the Antarctic, the 
sub-committee recommended that CCAMLR be encouraged 
to consider more explicitly the potential trophic effects of 
krill harvesting on baleen whale populations. In response, 
Kock pointed out that the needs of predators are specifically 
incorporated in krill catch limits set by CCAMLR, with 
‘trigger levels’ that limit area catches where necessary.

Development of CMPs
The sub-committee recommended that any draft [CMP] 
plans take into account the recommendations made at the 
Buenos Aires workshop and the Workshop on the Southern 
Right Whale Die-off and use these as the basis of action 
development (IWC, 2011).

3.3.2 Southwest Atlantic 
SC/64/BRG7 reported an analysis of metal levels in the 
skin of living southern right whales at Península Valdés, 
Argentina. The southern right whale population from 
Península Valdés, Argentina has experienced unusually high 
calf mortalities. In view of these deaths, it seems that this 
population and its ecosystem may be less healthy and robust 
than previously thought. Possible causes for the mortalities 
include biotoxins, infectious diseases and reduced 
availability of food for females. Exposure to chemical 
pollutants such as metals can also affect reproduction as 
well as development and thus could play a role in cetacean 
mortality. Non-essential and essential metals/elements were 
measured in skin biopsies from ten living, adult female 
southern right whales at Península Valdés. Samples were 
analysed for total levels of 25 elements. For non-essential 
metals, Al had the highest value with an average of 9.75 ± 
2.7 ug/g tissue (w/w). Tissue levels of As, Pb, Ni, Ba, Cr, 
Sr and Ti ranged from 0.11 to 3.95 ug/g tissue (w/w). Au, 
Sn, Cd, Li, Sb, Ag, Be and Hg had average levels below 0.1 
ug/g tissue (w/w). U and Co were not detected in any of the 
samples. For essential metal/elements, Mg had the highest 
value with an average of 187.02 ± 9.1 ug/g tissue (w/w). 
Tissue levels of Mo, Mn, Cu, Se, Fe and Zn ranged from 
0.02 to 14.71 ug/g tissue (w/w). The levels of non-essential 
and essential metals in the skin of these animals are on the 
low end of the spectrum of measured concentrations when 
compared to other studies. These metal levels do not reflect 
substantial amounts of accumulation and serve as a baseline 
for the population. However, these low levels should not 
necessarily be interpreted as being safe since the effects of 

metals in marine mammals are largely unknown.
The sub-committee thanked the authors for presenting 

this important work. In discussion it was noted that the 
observed differences between right whales, bowhead whales 
and gray whales might have to do with different feeding 
strategies (e.g. gray whales being more likely to feed on 
the benthos). It was also noted that calves are likely to have 
less accumulation than adults, and that studies of B-C-B 
bowhead whales have shown differences in levels between 
skin and organ samples. 

SC/64/BRG12 presented updated information on 
the southern right whale die-offs at Península Valdés, 
Argentina for the 2010-11 seasons. Systematic efforts to 
study the strandings began in 2003, when the Southern 
Right Whale Health Monitoring Program was established 
by a consortium of NGOs. A total of 482 dead whales were 
recorded at Península Valdés and an additional nine at other 
sites along the Argentinian coast between 2003 and 2011. 
At least 55 whales died in 2010 and 61 died in 2011. As in 
previous years, the vast majority of strandings were calves 
of the season. However, an unusually high proportion of 
juveniles (6 or 12%) and adults (7 or 13%) died in 2010. 
In both years, most deaths were recorded in October (43) 
followed by August (29), September (20) and November 
(18). Strandings were evenly distributed in both gulfs of 
the peninsula (26 or 47% in Golfo San José, 26 or 47% in 
Golfo Nuevo, one or 2% in the Outer Coast and two or 4% 
outside of the peninsula) in 2010, but many more whales 
died in Golfo Nuevo (49 or 80%) than in Golfo San José 
(12 or 20%) in 2011. Two calves were alive when they 
stranded, and both died a few hours after they were found. 
The remaining whales were dead when reported or found, 
and post mortem examinations were performed. Hundreds 
of biological samples have been collected and analysed 
since 2003. However, a common cause of the high mortality 
rates in this southern right whale population remains to be 
found. With the increase in the number of strandings, it is 
increasingly challenging to keep this long-term programme 
running. 

In discussion it was noted that there was no indication 
of unusual behaviour that would indicate a possible reason 
for death in the two calves that live-stranded. There was 
lengthy discussion on the possible reasons for changes in the 
observed calving interval. In conclusion, the sub-committee 
re-iterated the recommendations of the Workshop on the 
Southern Right Whale Die-off (IWC, 2011) and encouraged 
the continuation of the studies presented in SC/64/BRG7 
and SC/64/BRG12 to better understand the mechanism(s) 
behind the observed mortality.

The sub-committee received SC/64/BRG20 even though 
the authors were not available to present it. The abundance 
of southern right whales was estimated by aerial line-transect 
surveys for the area of Bahía San Antonio, a bay located in 
the north-western region of the San Matías Gulf (40°50’S 
64°50’W), Rio Negro, Patagonia, Argentina. In total, 7 
aerial surveys were conducted in the first week of August-
September 2009, September-November 2010, and August- 
September 2011. During the surveys, 200 whales were 
seen in 119 whale groups. Overall, half of the encounters 
were solitary animals, whereas 17% were mating groups. 
Corrected abundance estimates showed a maximum amount 
of whales present in the bay during the month of September 
with 85±71, 207±108 and 117±55 animals in 2009, 2010 
and 2011 respectively. In adjacent months, less than half the 
amount of whales seemed to be present. The correction factor 
g(0) was 0.392±0.456. These aerial surveys resulted in the 
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first specific estimates of southern right whale abundance in 
this north Patagonian bay and indicated a rather abrupt peak 
during the month of September. This being the peak month 
for right whale presence is consistent with data from other 
regions in the southwest Atlantic, but data obtained in the 
other months remained scarce and thus the results should 
be interpreted carefully. The complete absence of whales in 
the area in November 2010 and August 2011 further raises 
questions on the predictability of the whale’s presence in 
the area. Overall, more consistent aerial surveys should be 
conducted to accurately determine annual and inter-annual 
changes of southern right whale abundance in the study area.

3.3.3 Southern Africa 
SC/64/BRG24 applied the three-mature-stages (receptive, 
calving and resting) model of Cooke et al. (2003) to 
photo-identification data available from 1979 to 2010 for 
southern right whales in South African waters. The 2010 
mature female population is estimated to be 1,427, the 
total population (including males and calves) 5,225, and 
the annual population growth rate 7.0%. The probability 
(average 12%) that a resting mature whale rests for a further 
year appears to vary annually, whereas the probability (7%) 
that a receptive whale rests (or aborts) rather than calves 
the next year appears to be constant. Information from 
resightings of grey blazed calves as adults with calves allows 
estimation of first year survival rate of 0.956 (compared to a 
subsequent annual rate of 0.986, and an age at 50% maturity 
of 6.5 years). However this suggests also that 30% (SE 6%) 
of grey blazed calves lose their marking before becoming 
adults. In contrast, the relative proportions of grey blazed 
animals amongst calves and amongst calving adults suggest 
rather a value of 10% (SE 8%). If the proportion losing 
markings is in fact 10%, first year survival rates estimate 
drops to 0.859 and the population growth rate to 6.6% per 
year.

Best presented an analysis in which he had assembled 
data from foetuses, biopsied calves and stranded calves to 
test the assumption that the neonatal sex-ratio in southern 
right whales was 50:50. Although not significantly different 
from parity, the most appropriate dataset (larger foetuses + 
biopsied calves + calves from mass die-off, n=673) suggested 
a ratio closer to 46 male:54 female, and he proposed that this 
should be used as an alternative option for use in population 
modeling (see Appendix 4 for details). 

Results are given in Appendix 5 for the base case model 
of SC/64/BRG24 in which the alternative sex ratio of 
54:46 (female:male) for right whales suggested by Best is 
assumed. The main differences in the parameter estimates 
were a lower first year survival rate with a corresponding 
higher value of the estimate for the probability that a grey 
blazed calf maintains its markings until becoming an adult.

3.3.4 Southwest Pacific and New Zealand 
Carroll et al. (2012) reports on paternity assignment and 
‘gametic recapture’ to examine the reproductive autonomy 
of southern right whales (Eubalaena australis) on their New 
Zealand (NZ) calving grounds. The paternity analysis was 
an extension of previous work based on DNA profiles of NZ 
right whales using sex-specific markers, 13 polymorphic 
microsatellite loci, and mtDNA control region haplotypes 
from skin biopsy samples collected between 1995 and 
2009. The intent of the paternity analysis was to test the 
hypothesis of demographic closure given the assumption 
of equal reproductive success among males, by comparing 
the proportion of calves with assigned paternities, referred 
to as the ‘gametic mark-recapture’ (Garrigue et al., 2004), 

to that expected given the census estimate of males based 
on sex-specific genotype mark-recapture. DNA profiles 
from 34 cow-calf pairs were compared to 314 candidate 
males. Parentage analyses using strict exclusion, maximum 
likelihood and Bayesian methods assigned fathers to 10 of 
34 calves (30%). Using the sample of males as the initial 
capture, and paternity assignment as the recapture in 
Chapman’s modified Lincoln Peterson model, the ‘gametic 
mark-recapture’ estimate of male abundance was estimated 
to be 1,001 males (95% CL 542, 1,469). This estimate was 
directly comparable with the ‘census estimate’ of male 
abundance for the NZ stock, based on standard genotype 
mark-recapture modelling (n=1,085, 95% CL 855, 1,416). 
Simulations indicated the assumption of equal reproductive 
success amongst males was not violated. Power analyses, 
based on simulations, suggested that these findings would be 
highly unlikely if the population was open to geneflow from 
other, larger populations in the Indo-Pacific region (e.g. 
Australia). These findings are consistent with the hypothesis 
that southern right whales returning to the NZ calving ground 
are reproductively autonomous on a generational timescale, 
as well as isolated by maternal fidelity on an evolutionary 
timescale.

3.3.5 Australia 
SC/64/ProgRepAustralia provides information on southern 
right whales obtained on survey flights off the southern 
Australian coast between Cape Leeuwin, Western Australia 
(34°22’S, 115°08’E) and Ceduna, South Australia (32°08’S, 
133°41’E) in August 2011; 657 animals including 236 cow-
calf pairs were recorded. Updating the most recent increase 
rate for this Australian ‘southwest stock’, as reported for 
1993-2010 to the Buenos Aires Workshop (Bannister, 
2011), gives an increase rate from 1993-2011 of 6.82% for 
all animals (CI 4.24-9.47), and 7.21% for cow/calf pairs 
(CI 3.70-10.85) with current population size ca. 2,900; 
including the much smaller ‘south east’ Australian stock, 
the Australian population as a whole is likely to number ca. 
3,500.

3.3.6 Southeast Pacific right whales
Galletti reported that the Chile/Peru ‘sub-population’ of 
southern right whales is Critically Endangered and few 
sighting data are available from 1975 to date. New important 
pieces of information on eastern South Pacific southern right 
whales have appeared after the 2011 IWC Southern Right 
Whale Assessment meeting. Off northwestern Isla de Chiloe, 
four sightings between September and November 2011 were 
documented, the first of reproductive behaviour in Chile, 
and the first re-sighting of a known individual southern right 
whale. Also some 30km north the southernmost record of a 
mother-calf pair was recorded. These observations strongly 
suggest that northwestern Isla de Chiloe is part of a breeding 
area with undetermined boundaries and highlight the 
importance of these coastal waters for southern right whales 
and the need to continue long-term studies, both dedicated 
and opportunistic, to monitor this critically endangered 
population.

3.4 Other matters
3.4.1 Genetic research
SC/64/BRG15 reported on progress with the investigation 
of the worldwide genomic diversity and divergence of right 
whales. Through collaborative agreements, the investigators 
have obtained representative samples from all three oceanic 
species: for the North Pacific right whale, 37 samples from 
24 individuals of the eastern population and DNA samples 



                                                                                   j. cetacean res. manage. 14 (suppl.), 2013                                                                             179

from three individuals from Russia, (LeDuc, 2004; LeDuc 
et al., 2001; Wade et al., 2006); for the North Atlantic right 
whale, seven samples from the SWFSC archive and 15 
samples from NOAA/NMFS/NEFSC, representing four of 
the six known mitochondrial haplotypes (Malik et al., 2000); 
and for the southern right whale, 60 samples from Península 
Valdés, Argentina and a similar number from New Zealand. 
The investigators have used next-generation sequencing 
technology (Roche 454 Jr and Illumina HiSeq) to develop 
‘genomic profiles’ by sequencing the complete mitochondrial 
genomes and multiple nuclear genes for each individual. To 
date, the results provide greatly increased resolution of the 
divergence between the three recognised species, and the 
diversity within each oceanic population, based on complete 
mitogenome, including the deep divergence within the 
southern right whale, reported previously by Patenaude et 
al. (2007). Among the eastern North Pacific right whales, 
complete mitogenomes have revealed three additional 
distinct haplotypes (i.e. maternal lineages), in addition to 
the 7 haplotypes defined by mitochondrial control region 
sequences (Wade et al., 2010). The increased resolution 
of diversity will be important in understanding any stock 
divisions and as a basis for estimating Nmin in any future 
attempts to update the assessment of this remnant population 
(e.g. IWC, 2011).

The sub-committee recognised that the proposal appears 
to be methodologically sound in general and the objectives of 
the study are likely to be achieved. Although some concerns 
were expressed about limited number of samples and the 
need for more emphasis on the nuclear aspect of the survey, 
the sub-committee recommended the project (Appendix 6).

3.4.2 Review of ‘Draft Conservation Management Plans 
for southern right whales’ 
Iñíguez presented the Draft CMP for southwest Atlantic 
southern right whales (IWC/64/CC7rev1). The IWC 
agreed to nominate the southwest Atlantic southern right 
whale population for a Conservation Management Plan 
(SWA SRW CMP) (Argentina et al., 2011). A Workshop to 
begin the development of the CMP SWA SRW was held in 
Buenos Aires, Argentina from 19-20 September 2011. Three 
documents were considered by the SRW CMP workshop: 
(i) Report of the Southern Right Whale Die-Off Workshop 
(IWC, 2011); (ii) Draft Proposal for an Action Plan for the 
Recovery of Eastern South Pacific Southern Right Whales 
in Chile (Palazzo and Galletti Vernazzi, 2011); and (iii) 
Conclusions and outcomes of the IWC Southern Right 
Whale Assessment Workshop that was held in Buenos 
Aires from 13-16 September 2011. The overall objective 
of the CMP is to protect southern right whale habitat and 
minimise anthropogenic threats to maximise the likelihood 
that southern right whales will recover to healthy levels and 
recolonise their historical range. Nine high priority actions 
were identified:
(1)	 implementation of the CMP;
(2)	 develop a strategy to increase public awareness and 

build capacity in range states;
(3)	 determine movements, migration routes and location of 

feeding ground(s) through satellite telemetry;
(4)	 development of a GIS (META) database on information 

on human activities that might have an adverse impact 
on whales;

(5)	 ensure long-term monitoring of abundance, trends and 
biological parameters through photo-identification and 
biopsy sampling;

(6)	 enhance the existing stranding networks including the 
capacity for undertaking post-mortems;

(7)	 development of a regional entanglement response 
strategy; and

(8)	 develop and implement a strategy to minimise kelp gull 
harassment and establishment of an expert advisory 
panel.

The most critical and urgent action is the implementation 
of the CMP SWA SRW. Funding must be found for this 
action at the earliest opportunity to appoint a Coordinator 
and set up a Steering Group to ensure that the Conservation 
Plan moves ahead in a timely fashion.

In discussion it was noted that possible impacts at the 
population level had been rated subjectively on a scale of 
Minor to Major, without the criteria for these classifications 
being presented. For a population with as much information 
available on its demographic parameters as this one, it should 
be possible to score these impacts more objectively, e.g. 
in relation to the effect they might have on the population 
increase rate.

Galletti presented the Draft CMP for southeast Pacific 
southern right whales (IWC/64/CC9). Heavily impacted 
by whaling operations during past centuries, eastern 
South Pacific (ESP) southern right whales are classified as 
Critically Endangered and the population does not show the 
increasing rates observed in other regions. The Government 
of Chile therefore decided in 2007 to propose its inclusion 
in the IWC Conservation Committee and last year, the IWC 
agreed to nominate the South American southern right 
whale populations for a Conservation Management Plan. 
The ESP Southern Right Whale Conservation Management 
Plan aims to guide and encourage range state stakeholders 
(i.e. governments, industry, coastal communities and civil 
society, etc.) and international partners to take steps towards 
the recovery of this population to levels that will allow the 
species to withstand both environmental and anthropogenic 
impacts and ensure its long-term survival. In the short term, 
it will be necessary to:
(1)	 obtain baseline data, particularly referring to population 

size, areas of concentration of the species (breeding or 
feeding areas) and stock structure;

(2)	 conduct a detailed assessment of potential impacts in 
identified areas of concentration; and

(3)	 develop specific mitigation strategies.
High priority actions identified and related to the Scientific 

Committee include research, monitoring and mitigation 
measures. As research priorities, increased documentation 
of sightings and photo-identification of individuals as well 
as the initiation of genetic sampling are critical, and the 
development of a web-based platform to report southern 
right whale sightings will facilitate the real-time location 
of the whales and improve response. It is also critical to 
identify breeding area(s) for southern right whales but this 
will be facilitated as soon as the collection of sighting data 
improves. Monitoring actions are focused on both ensuring 
long-term monitoring of distribution, abundance and 
trends of southern right whales as well as potential threats 
and effectiveness of mitigation measures. Finally, high 
priority actions for mitigation of impacts include: releasing 
entangled whales and preventing entanglements; developing 
and implementing a contingency plan to afford maximum 
protection at individual level when a sighting is recorded; 
including southern right whale conservation considerations 
and mitigation measures in the environmental impact 
evaluation; and a permitting system for large-scale coastal/
marine projects.

The sub-committee briefly examined the two draft CMPs 
for right whales in South America for their science content 
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and related actions and found them in accord with the results 
from the IWC Workshops on the Status of Southern Right 
Whales and the SRW die-off issue. 

4. North Pacific gray whales

4.1 Stock structure and movements
Results regarding mixing of western (WNP) and eastern 
(ENP) North Pacific gray whales illustrate the great 
conservation and management importance of a more 
comprehensive examination of gray whale movement 
patterns and population structure in the North Pacific. At last 
year’s meeting the sub-committee noted that for such an effort 
to be successful it must be international and collaborative 
(IWC, 2012, pp.173-174). To facilitate this, and noting the 
existing safeguards for collaborators provided under the 
Committee’s Data Availability Agreement, it recommended 
that a collaborative Pacific-wide study be developed under 
the auspices of the IWC, recognising that inter alia this will 
contribute to the Committee-endorsed Conservation Plan for 
Western North Pacific Gray Whales and incorporate previous 
recommendations made by the Committee. Appendix 7 of 
this report provides a brief update on progress made to date. 

The sub-committee commended the highly collaborative, 
international research effort for the progress made to date 
and looked forward to future updates. Additional details are 
given below. 

4.1.1 Information from the tagging experiments
Mate summarised results regarding the recent collaborative 
efforts between Russian and US scientists to satellite track 
western gray whales. This information has been submitted 
for publication. The main goal of the project was to determine 
migration routes and breeding areas of tagged western gray 
whales. A total of seven whales were tagged in 2010 and 
2011. Three tags lasted long enough to track whales east 
across the Bering Sea and into the northeast Pacific where 
they overlapped with the range of eastern gray whales. Each 
animal followed a different route. The transmitter for a 
whale tagged in 2011 has lasted almost a year and continues 
to transmit. It travelled to near the southern tip of Baja 
California, Mexico during the winter and returned to near 
Sakhalin Island, Russia this spring. The autumn and spring 
migratory routes differed. One possibility is that some of 
the presumed western gray whales are actually part of the 
breeding population of eastern gray whales. The tagged 
animals are part of a feeding group that occurs near Sakhalin 
with fidelity to the area probably driven by females returning 
to the area with their calves. Additional questions stemming 
from the observation of mixing between the ENP and WNP 
gray whales include: (1) what proportion of whales observed 
off Sakhalin have an ENP origin; (2) what other wintering, 
breeding, calving and foraging areas might exist in the WNP; 
and (3) what additional risks from anthropogenic activities 
exist for whales transiting between the WNP and ENP?

The satellite tracking data indicated that some Sakhalin 
whales overwinter in the eastern North Pacific. During 
discussion, it was pointed out that the genetic evidence 
points to strong female mediated fidelity to feeding areas 
and that the gray whales feeding off Sakhalin are genetically 
differentiated from those sampled in the ENP. It is not clear 
what proportion of Sakhalin gray whales overwinter in the 
ENP and what proportion overwinter in the WNP, but the 
evidence for movements of some Sakhalin gray whales 
into the ENP suggest that the number of gray whales that 
overwinter in the WNP may be much smaller than previously 
thought. Population identity of western gray whales is still 

open for evaluation. Additional genetic analyses, photo 
identification, and satellite tracking data may provide better 
information about the population identity of gray whales 
that forage off Sakhalin Island. 

The sub-committee thanked Mate and his colleagues for 
the new results and regular updates of movements of tagged 
western gray whales and recommended that additional 
data, including genetics, photographs, and satellite tracking, 
be collected by all range states for a better understanding 
of population structure of gray whales in the North Pacific. 
The sub-committee also recommended that an evaluation 
of healing of the wounds caused by the satellite tags be 
undertaken and provided at next year’s meeting. 

4.1.2 Genetic information
SC/64/AWMP2 presented the results of comparison of the 
genetics of gray whales sampled off Vancouver, Canada 
(i.e. PCFG whales), and San Ignacio Bay, Mexico. No 
differences were found in comparisons of nuclear DNA 
(i.e. microsatellites). Classic tests showed no significant 
signs of genetic differentiation between the PCFG and the 
larger population of gray whales. The results of programs 
Structure and Structurama yielded the highest probability 
of a single population, which supports the conclusion that 
PCFG and the larger population are from the same breeding 
group. Results from other studies of photo-identification 
and mtDNA indicate that during the summer, whales of 
the PCFG represent a seasonal subpopulation driven by 
maternally directed site fidelity. 

In discussion, it was noted that samples collected in 
Mexico may be somewhat problematic due to substructuring 
in the lagoons. It was pointed out that there are multiple 
sets of genetic samples for PCFG whales, one is possessed 
by the research group in Canada, and the other by the 
Southwest Fisheries Science Center in La Jolla, USA. The 
sub-committee recommended that the datasets be merged 
for a more robust assessment of PCFG gray whales. The 
sub-committee also suggested using a greater number of 
microsatellites and increasingly the length of the mtDNA 
that is analysed. These steps will help to improve the 
understanding of the relationship of PCFG whales to the 
broader population.

In discussion, similarities between gray whales and 
humpback whales were noted. The populations of each 
species have multiple feeding groups that share a common 
wintering ground, but the genetic differentiation is stronger 
for North Pacific humpbacks than for gray whales, 
particularly within the ENP. The differentiation among 
feeding areas used by eastern gray whales is more similar 
to North Atlantic humpback whales. It was noted that all 
eastern North Pacific gray whales swim past the PCFG, 
which differs substantially from migratory pathways of 
some humpback populations.

4.1.3 Photo-identification 
SC/64/BRG13 provided results from a photographic 
comparison of gray whales off Sakhalin Island, Russia with 
animals in the lagoons of Baja California, Mexico. Urban 
provided additional information about another match that 
was made subsequent to the submission of SC/64/BRG13 to 
the IWC. In total, photographs of 217 identified gray whales 
were obtained from the Sakhalin Island feeding grounds 
and compared with 6,546 photo-identified individuals from 
the Baja California breeding lagoons. The research team 
found a total of 14 matches of individuals between the two 
areas, including six males, six females and two animals 
of unknown sex. Thirteen whales had sightings in Russia 
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prior to and after to their respective sighting in Mexico. 
Thirteen whales were observed in Laguna San Ignacio and 
one in Laguna Ojo de Liebre. Twelve whales were sighted 
in consecutive seasons, eight of them in three consecutive 
seasons (summer-winter-summer), three in two seasons 
(summer-winter), and five in two seasons (winter-summer). 
Three whales were sighted the same day in Laguna San 
Ignacio suggesting that these animals migrated together. 
Five females with calves were sighted in the winter in 
Mexican waters and in the next summer off Sakhalin, three 
of them without calves suggesting that these females had 
either separated from their calves or that their calves did not 
survive. The time between the last sighting in one season and 
the first one in the next season averaged 195.4 days (n=11, 
141-255) during the summer-winter migration, and 165.6 
days (n=13, 131-213) during the winter-summer migration. 
The matches made between whales sighted off Sakhalin and 
the Mexican Pacific are the first results of the multinational 
collaboration.

The Chair mentioned that last year’s IWC budget for this 
project had been reduced but additional funds will be made 
available from the IWC in the coming year (see Appendix 8). 

The sub-committee thanked Urban, his colleagues, and 
students for reconciling the Mexican photo catalogue. This 
will be a very useful tool to address many questions, such as 
the relationship between Sakhalin and Mexico gray whales. 
The sub-committee also acknowledged the collaboration 
among the international group of gray whale researchers as a 
great example of how scientists can work together to address 
questions of great importance.

Another example of the multinational collaboration 
involves the photo comparisons being conducted among: 
(1) the Russia-US Sakhalin catalogue; (2) the Institute of 
Marine Biology (IBM) Sakhalin catalogue; and (3) the IBM 
Kamchatka catalogue (Appendix 9 presents preliminary 
results from this study).

The sub-committee commended this highly colla-
borative, international research effort for the progress 
made to date. The sub-committee encouraged enhanced 
collaboration, if at all possible. Hiruma mentioned that there 
are some photographs (and genetic samples) in Japan that 
might contribute to a better understanding of stock structure 
of North Pacific gray whales. Japan expressed interest in 
joining the international collaboration and named Kato 
as the contact person. This addition to the international 
collaboration was welcomed by the sub-committee. 

4.1.4 Others
SC/64/BRG10 provided a summary of past and current  
records of gray whales off the coasts of Japan, China and 
Korea. There are only 13 known sighting or stranding 
records in Japanese waters between 1990 and 2007 (Nambu 
et al., 2010). One of these records included a female whale 
entrapped in a net in January 2007 that was matched to 
earlier photographs of it as a calf (with its mother) while 
on the Sakhalin Island, Russia feeding ground in July and 
August 2006 (Weller et al., 2008). More recently, in March 
2012 a gray whale was sighted and photographed in Mikawa 
Bay (Aichi Prefecture) near Nagoya on the Pacific coast of 
Honshu (see also SC/64/O8). While observations of gray 
whales in Japan have been made between November and 
August, most records are concentrated between March 
and May. Observations of gray whales in China are also 
exceptionally rare. Although 24 capture, sighting or 
stranding records exist since 1933 (Wang, 1984; Zhu, 2002), 
including observations of two mother-calf pairs, some 
of these (especially the sightings) have not been reported 

in sufficient detail to validate species identification. More 
recently, an 11.5m female stranded live at Zhuanghe (Bohai 
Sea ca. 39˚N) in December 1996 (Zhao, 1997) and a 13m 
female gray whale was taken in fishing gear offshore of 
Baiqingxiang (Pingtan County), in the Taiwan Strait in 
November 2011 (Zhu, 2012). Gray whales were once 
common and hunted off the coast of the Korean Peninsula 
(Andrews, 1914; Mizue, 1951; Tago, 1922) but the last 
reported commercial catches were in 1966 off Ulsan, South 
Korea (Brownell and Chun, 1977). There is no recent 
evidence from any source (stranding, sighting, bycatch) 
to confirm the occurrence of gray whales off the Korean 
Peninsula in the past 35 years. The last known sighting 
of a gray whale off Korea was in 1977 (Kim, 2007; Park, 
1995). Given the absence of observations of gray whales 
off the coast of Korea in recent times, it was suggested 
that they have abandoned the once heavily used migration 
corridor along the Korean Peninsula or that a gray whale 
subpopulation using the Korean Peninsula is now extinct.

Although it is clear that some whales feeding in the 
Okhotsk Sea off Sakhalin Island during the summer/
autumn migrate to the west coast of North America during 
the winter/spring (Lang, 2010; Mate et al., 2011; Weller 
et al., 2011) observations of gray whales in the western 
North Pacific off Japan, Korea and China during the winter/
spring, in combination with significant mitochondrial 
and nuclear genetic differences between the eastern and 
western populations (Lang et al., 2011), suggest that not all 
gray whales in the western North Pacific share a common 
wintering ground. Therefore, the number of whales in the 
western North Pacific population is potentially smaller than 
the currently estimated ~150 whales that use the Sakhalin 
summer feeding area. Thus, the status of gray whales in 
the western North Pacific may be of greater conservation 
concern than is currently recognised.

In discussion it was noted that there are photos of some 
of the gray whales mentioned in SC/64/BRG10, but no 
matches have yet been made with animals photographed 
near Sakhalin and Kamchatka. There could be several 
reasons for this result: the existing photographs are poor 
quality making comparison more difficult even if they are 
of the same animal; not all western gray whales are in the 
catalogue; or, the whales are from another feeding area in 
the western Pacific. 

Previous tagging of PCFG whales has also revealed there 
is wider variation of timing of migration than expected and 
some animals did not migrate south during the winter. It was 
suggested these results could indicate that gray whales seen 
in the western Pacific have differing migratory schedules. 
However, it was noted that winter ice in the Sea of Okhotsk 
is likely to drive gray whales out of the area. Therefore those 
whales do not have the option of remaining in their feeding 
area, unlike PCFG animals. It was further noted that some 
of the whales seen off Japan remained in the area for about 
a month and in some cases were observed feeding off the 
Pacific coast of Japan, suggesting that whales may stop 
during migration to feed in the west as some individuals 
do in the east, i.e. older records of gray whales taken by 
Japanese whaling operations in 1910s and 1920s in the 
western Pacific showed that some whales had ‘Crustacean 
in their stomachs’ [words of Mizue 1951:78]; Nephrops 
thomsonii [sic] thompsonii was found in the stomachs of two 
gray whales taken in the northern part of the Yellow Sea in 
May 1922 (Mizue, 1951).

The sub-committee discussed the lack of sightings off the 
Korean peninsula during the past 35 years. It is surprising 
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that no gray whales have been taken in fishing gear, stranded, 
seen or detected in DNA sampling of meat markets in Korea 
for many years. Whaling records showed that pregnant 
females were taken off Korea during the southbound 
migration. Andrews (1914) recorded sizes of foetuses off 
Korea, which corresponded to the size of foetuses seen at 
the same latitude in the same months in the eastern Pacific. It 
was noted that, given the lack of observations, the migratory 
route along the Korean Peninsula may have been abandoned 
or the subpopulation is now so small that whales are not 
seen, or extinct. 

Given how far whales can travel in relatively short 
periods of time, there was a suggestion that gray whales seen 
off Japan could be eastern gray whales. It was also noted that 
one gray whale was seen in the Mediterranean Sea several 
years ago and more recently, in 2011, there were sightings of 
gray whales in the Laptev Sea and near Franz Joseph Islands, 
Russia in 2011. One hypothesis for these sightings is that 
gray whales may be restoring their presence in previously 
occupied areas. 

4.1.5 Future work 
The sub-committee thanked the authors for the new 
information about North Pacific gray whales. The new 
information raised some important questions about stock 
structure and population identity. Additional information 
is needed about migratory routes and wintering areas, 
especially in the western North Pacific. Genetic samples and 
photographs of whales that use feeding areas north of the 
Aleutians, including the Chukchi Sea, are also needed. 

The sub-committee discussed plans for future work, below.

Satellite tagging
At previous meetings, after considerable discussion and 
guidance, the Scientific Committee agreed and encouraged 
the tagging of western gray whales in 2010 and 2011. 
The main objective of this project was to determine their 
migration route(s) and winter breeding and calving area(s) 
along the Asian coast. To the surprise of most, the tagging 
study found a link of some western gray whales to migratory 
routes and wintering areas of the eastern North Pacific gray 
whales. At the 2009 IWC meeting, the Scientific Committee 
recognised the value of further tagging to the gray whales 
along the Kamchatka Peninsula after first pursuing tagging 
opportunities at Sakhalin Island. With that in mind, there is 
much that is not known about the gray whales in the western 
North Pacific and there are many questions (that can also be 
framed as hypotheses) which can be addressed by further 
whale tagging both at Kamchatka and at Sakhalin. 

Mate presented a plan for continued tagging of western 
gray whales. It is apparent that not all whales spotted in 
Olga Bay, Kamchatka are later seen at Sakhalin. Whales are 
in Olga Bay from the first June surveys and tagging shows 
arrivals even in May. Whales continue to arrive through most 
of the summer, reaching an apparent peak in July. The vast 
majority of these whales arrive skinny after fasting during 
their winter migration. Specifically, tagging gray whales at 
Kamchatka would be worthwhile to:

(1)	 better understand summer feeding by identifying 
seasonal foraging areas;

(2)	 identify the migration routes and timing of whales that 
are subsequently seen at Sakhalin and of those that 
are not seen at Sakhalin to determine if either of these 
‘patterns’ helps explain the deaths and sightings of 
whales in Japan and China;

(3)	 use this added information to guide more focused 
surveys of newly ‘found’ areas to identify additional 
whales; and

(4)	 improve the western gray whale’s range-wide recovery 
plan.

The 2013 Kamchatka tagging efforts will start in early 
July focusing on non-calves whales in good body condition, 
but not attempting to differentiate between whales with 
specific sighting histories. The multi-year programme will 
use an iterative process to formalise objectives for subsequent 
years focusing tagging research between Sakhalin Island, 
the Kamchatka Peninsula, and other areas of interest that 
may develop to better explain the population’s abundance, 
seasonal distribution, foraging behaviour, and exposure to 
anthropogenic risks. Up to 15-20 animals could be tagged. 
Mate mentioned that the sponsors of this initial tagging 
research in Sakhalin will likely remain engaged, but because 
the research will spread beyond their areas of immediate 
geographic interest, additional funding is being sought. 

There was some discussion about whether tagging in 
Kamchatka was appropriate when the sample size of tagged 
Sakhalin whales was still small and there are outstanding 
questions to be answered. The sub-committee agreed 
that working in Kamchatka will help to answer questions 
about North Pacific gray whales and thanked the funders 
of the project. There was some concern about tagging in 
Kamchatka because in 2011 nearly 70% of whales there 
were skinny. The study plan should be developed to avoid 
tagging whales in poor condition.

Whereas previous protocols were developed by a specific 
group within the Scientific Committee, there is now no 
suggestion of Scientific Committee involvement – other than 
being notified of the plan. The sub-committee looks forward 
to seeing details of the proposal, which will be shared at its 
2013 meeting. Ilyashenko mentioned that in 2013 tagging 
will occur from small boats launched from shore and not 
from larger vessels as in previous years. Any tagging work 
in Russia will also involve photo-id and biopsy work. Photos 
will be made available for all catalogues. 

The sub-committee expressed thanks to Mate and his 
colleagues for their on-going commitment to the tagging 
work in the western North Pacific.

Quakenbush noted that tagging of gray whales is also 
planned for Alaska in 2012. The main goal of this effort 
is to document the distribution, movements, and feeding 
areas of gray whales relative to oil and gas activities in the 
Chukchi Sea. The project can also be expanded to include 
the collection of photographs and biopsies. The plan is to tag 
up to 10 animals near Barrow and Saint Lawrence Island in 
2012. This project is already funded and data will be shared 
with other gray whale research groups. Quakenbush was also 
invited to join the steering committee for the collaborative 
North Pacific gray whale programme.

Mate noted plans to tag some additional PCFG gray 
whales in 2012 in Oregon and northern California. The goal 
of this work is to investigate if the variable migratory timing, 
routes, and Baja California destinations are similar to those 
found in 2009 and 2010. Photographs and biopsies will be 
collected from those animals too.

Genetic and photographic comparisons
The international collaboration to study North Pacific gray 
whales will continue. There are plans to collect additional 
biopsy samples for genetic comparisons and photographs 
for catalogue comparison. Work is scheduled to occur off of 
Sakhalin, Alaska, the PCFG area, and Mexico in the coming 
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year. It was suggested that analyses be conducted to assess 
whether any patterns in the genetic data could be identified 
when Sakhalin whales known to have overwintered in the 
ENP are compared to the other sampled animals off Sakhalin 
as well as to those sampled in the ENP. It was noted that a 
preliminary analysis of this type has been started, and more 
thorough analyses are planned for the next year.

In discussion it was suggested that existing data be 
used to attempt to estimate the probability that animals that 
regularly feed off Sakhalin migrate to the eastern North 
Pacific in the winter.

The sub-committee welcomed the plans for work in 
the coming year and recommended that the international 
collaboration to understand North Pacific gray whales 
continue. Specifically, the sub-committee recommended 
that more whales be tagged with satellite transmitters and 
additional photographs and genetic information be collected 
and shared among collaborators. 

4.2 Western North Pacific gray whales 
4.2.1 Distribution and abundance 
SC/64/BRG5 reviewed findings from the ongoing 17-year 
collaborative Russia-US research programme on western 
gray whales summering off northeastern Sakhalin Island, 
Russia. This paper summarised results from 2011 research 
activities and combined such with data from previous years, 
in some cases ranging back to an opportunistic survey in 
1994. Photo-identification research conducted off Sakhalin 
Island in 2011 resulted in the identification of 83 whales, 
including 12 calves and two previously unidentified non-
calves. Three new reproductive females were recorded 
in 2011, resulting in a minimum of 29 females known to 
have produced calves at some point during the study. When 
2011 data were combined with results from 1994-2010, a 
catalogue of 200 photo-identified individuals has been 
compiled. In 2010 and 2011, a satellite tagging study on gray 
whales off northeastern Sakhlalin Island collected photo-
identification images. These photographs were processed 
and incorporated into the photo-identification catalogue, 
bringing the total number of identified whales to 205. 

In discussion it was noted that there is a high re-
sighting rate, yet two new non-calves were seen in 2011. 
The re-sighting rate excludes calves of the year but all other 
sightings are incorporated. It is not clear where newly seen 
non-calves originate, but it was noted they are potentially 
immigrants from other areas.

SC/64/BRG19 reported results of onshore and vessel-
based distribution surveys conducted in the northeastern 
Sakhalin shelf zone in August-September 2011 under the 
Exxon Neftegas Limited-Sakhalin Energy Investment 
Company Joint Western Gray Whale Monitoring Program. 
The results showed that the maximum simultaneously 
observed number of animals in the coastal Piltun area 
increased compared to 2010 by 56% (from 66 to 103 
whales). In the Offshore area, the numbers were similar 
between 2010 and 2011 (39 individuals in 2011 vs. 37 in 
2010). The total instantaneous number of gray whales 
in the Sakhalin feeding habitats, based on results of the 
synchronised shore- and vessel-based surveys in both the 
Piltun and Offshore areas, has increased by 33% to at least 
118 animals (compared with 89 individuals in 2010). In the 
Piltun area, most whales (59%) stayed in its central part with 
a high concentration (18%) near the mouth of Piltun Bay. In 
the Offshore area, the majority of whales were sighted in the 
eastern, deeper part of the feeding ground, mostly beyond 
the 50 metre isobath. An unusual feature of the gray whale 

distribution in the northeastern Sakhalin waters in 2011 
was their increased density in the shallowest coastal zone 
<0.5km offshore with depths of 0-5m and, correspondingly, 
decreased numbers at distances beyond 1km with depths 
more than 10m. The cause(s) for this shift of gray whales 
in the Piltun area towards the island coast remains unclear. 

Retrospective qualitative comparison of the current 
distribution of gray whales in the Piltun area with that in 
the 1980s-90s showed close similarities of patterns during 
the main feeding period (August-September) with a noted 
expansion of the animal’s contemporary foraging range to 
the south. The main results of benthic monitoring carried 
out in 2011 showed absence of considerable changes in the 
biomasses and distribution of amphipods (primary gray 
whale prey) in the Offshore and Piltun areas. A twofold 
increase in the frequency of sand lance occurrence in the 
northern part of the Piltun Area was noted. 

Since 2002, annual photo-identification research on 
gray whales offshore of Sakhalin Island has been conducted 
by the Institute of Marine Biology, Russian Academy of 
Sciences (IBM). SC/64/BRG22 provides results from the 
two feeding areas that were studied offshore of Sakhalin 
(Piltun and Offshore) and two areas along the Kamchatka 
East coast (Olga and Vestnik Bay). In 2011, the data of the 
IBM photo-id team were supplemented with data obtained 
during the gray whale satellite telemetry program of the 
A.N. Severtsov Institute of Ecology and Evolution, Russian 
Academy of Sciences (IPEE) and Oregon State University 
(OSU). The IBM team photographed and identified 111 
individuals. The telemetry team photographed 94 whales. 
Of these 13 individuals were not recorded by the IBM team 
in 2011. Thirty individuals were identified only by the IBM 
team and not sighted by the tagging team.

Thus, in 2011 a total of 124 whales, including 15 
calves were documented in the Sakhalin area. Furthermore, 
30 individuals (including two calves) were recorded in 
Olga Bay (Kamchatka), of which 12 whales were already 
included in the IBM Sakhalin catalogue. One of these 12 
whales was registered in both regions in 2011. In 2011 two 
days of photo-identification studies were also conducted in 
Vestnik Bay by another research team resulting in sighting 
of 6 individuals. Five of these whales were included in the 
IBM Sakhalin catalogue. Three individuals were sighted 
both in Sakhalin and in Vestnik Bay in 2011. 

During the 2011 field season, a total of 137 whales were 
documented off Sakhalin and Kamchatka. Currently, there 
are 205 identified whales in the IBM Sakhalin Catalogue, 
and 150 whales in the IBM Kamchatka Catalogue. Based on 
the reproductive success, the number of animals observed, 
and the ability to recover after malnourishment or skin 
abnormalities, the authors concluded the population was in a 
satisfactory state of health. 

The sub-committee thanked all the authors for their 
valuable contributions. 

4.2.2 Other issues 
SC/64/O8 reported the status of conservation and research 
on North Pacific gray whales from May 2011 to April 2012 
in Japan. No stranding or entanglement of a gray whale 
was reported during this period. In March 2012, a gray 
whale was sighted on the Pacific coast of Aichi Prefecture, 
in the middle of Japan. Some photos of the animal were 
shown in the report. Detailed information including higher 
resolution images will be reported somewhere by the owner 
of the photo. Hiruma from the Fisheries Agency of Japan 
(FAJ) reported that FAJ issued circulars to neighbouring 
prefectural governments to draw attention of relevant parties 
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to the presence of the sighted gray whale and reminds them 
of relevant laws and regulations. As a result, no stranding or 
entanglement of this animal occurred. FAJ also updated the 
Manual for Coping with Stranding of Cetaceans on May 2012 
as a part of its educational programme. This reflects updates 
on relevant laws and regulations including the prohibition 
of catch, sales and possession of gray whale. These efforts 
are expected to contribute further to the conservation of this 
species.

The sub-committee appreciated the report from Japan 
about the sighting of a western gray whale off Japan. 
The sub-committee discussed the possibility of matching 
photographs of stranded, sighted or bycaught gray whales in 
Japan with photo-identification catalogues of both western 
and eastern gray whales. Kato indicated that in 2012 high 
resolution photographs were available for the sighting of a 
gray whale in Japan as reported in SC/64/O8. Weller would 
act as the contact person for matching of photographs as 
part of the collaborative Pacific-wide study developed under 
the auspices of the IWC, noting the existing safeguards 
for collaborators provided under the Committee’s Data 
Availability Agreement (IWC, 2012, pp.173-174). Accord-
ingly, the sub-committee recommended that Japan attempt 
to obtain photographs of the 2012 and future gray whales and 
share them with Weller via the IWC for possible matching 
with other gray whale photo-identification catalogues. 

The sub-committee thanked Japan for the administrative 
actions related to the conservation of gray whales and 
encouraged continued efforts. It was noted that results from 
a recent entanglement workshop convened by Matilla may 
contain relevant information that might be helpful for Japan 
(see IWC/64/WKM+AWI Rep1). 

Broker mentioned there may be other available 
photographs. The gray whale that washed up near Shanghai, 
China (see Item 4.1.4) was compared with several catalogues 
(i.e. the Russia-US, IBM Sakhalin, and IBM Kamchatka) but 
no matches were made. However, the photographs were of 
low quality so the possibility could not be ruled out that the 
animal may have matched with one of the catalogues given 
a higher quality photo. In discussion, it was suggested that 
the photograph also be compared with the eastern Pacific 
catalogues.

Reeves provided a summary of the activities of the 
IUCN’s Western Gray Whale Advisory Panel (WGWAP) 
(see Appendix 10 for details). The panel has focused on 
evaluating the results of the joint research programme 
funded by Sakhalin Energy and Exxon Neftegas Limited. 
A major ongoing concern is centred on Sakhalin Energy’s 
preparations and planning for the construction of a third 
offshore platform near the primary gray whale feeding 
area (Piltun). As indicated in last year’s progress report 
(IWC, 2012), the first five-year contract between IUCN 
and Sakhalin Energy Investment Company (called Sakhalin 
Energy or SEIC) expired at the end of 2011. The contract 
has been renewed for another five years under new terms 
of reference. The next WGWAP meeting is planned for 
November 2012 in the Republic of Korea, to be preceded by 
another meeting of the Noise Task Force at the same venue.

Broker clarified that another Sakhalin Energy platform 
off Sakhalin is not a foregone conclusion but is just being 
considered by the company. The decision about whether to 
install another platform will be made in the next year or so. 

Reeves also mentioned that the WGWAP had questions 
about how to proceed with a new population assessment of 
‘western gray whales’ given the recent information about 
movements of western animals to wintering areas of the 

eastern population. It is not clear what population is actually 
being assessed. The population assessment is conducted 
more or less annually by Cooke using results from various 
photo catalogues from the Sea of Okhotsk. The sub-
committee welcomed the collaboration among holders of 
the photo-ID catalogues and encouraged the completion and 
publication of Cooke’s assessment. Even though there is new 
information about the movement of western gray whales, an 
assessment of animals near Sakhalin using the rich dataset 
would be valuable for assessing possible anthropogenic 
impacts to the animals feeding in that area. 

4.2.3 Conservation advice 
As in the past, the sub-committee acknowledged the 
important work of the IUCN WGWAP and welcomed this 
year’s update (Appendix 10). Further the sub-committee 
recommended that appropriate monitoring and mitigation 
plans be implemented for oil and gas activities that occur 
in the range of western gray whales, especially if another 
platform is going to be built or installed off of Sakhalin. The 
sub-committee encouraged the continuation of the Panel’s 
activity.

Given the recently documented mixing of eastern and 
western North Pacific gray whales, the sub-committee 
encouraged the continued international collaboration 
to assess the population identity and structure of north 
Pacific gray whales. Elucidating population identity and 
structure will provide information useful for providing 
future management advice. In the meantime, reducing 
net entrapment and bycatch are appropriate conservation 
measures. The sub-committee welcomed the efforts of 
Japan and other range states to reduce mortality. 

4.3 Eastern North Pacific gray whales
4.3.1 Recent information 
The sub-committee welcomed SC/64/BRG21 even though 
the authors were not available to present it. SC/64/BRG21 
provided information about coastal counts of gray whales 
off Chukotka Peninsula, Russia and monitoring of the 
harvest. The authors reported 123 landed whales for human 
consumption. Whales accompanied by calves were not 
harvested, and none of the small sized whales that were 
harvested had milk in their stomach. They also provided 
some biological details of the whales that were landed. The 
sub-committee was pleased to see a variety of biological 
information collected from the harvested whales and 
recommended the collection of additional data and samples, 
such as tissue for genetic analyses, tissue samples for 
understanding the cause of ‘stinky whales’, and photographs 
for comparison with catalogues.

One sub-committee member asked how the gray whales 
were aged. Ilyashenko stated that length and weight were 
used to estimate age. 

SC/64/BRG14 provided information about the number 
of eastern North Pacific gray whales utilising Laguna San 
Ignacio, Baja California Sur, Mexico increased during 
the 2011 and 2012 winter breeding seasons compared to 
declining counts of whales observed from 2007 to 2010. 
Of particular note were counts of female-calf pairs that 
continued to increase following the birth period for calves, 
suggesting that female-calf pairs were entering this lagoon 
from other areas. The mean number of adult gray whales 
(i.e. single adults and female-calf pairs combined) counted 
during 2007 to 2010 was 200 (SD=49.22) whales, compared 
to high counts of 320 whales in 2011 and 268 whales in 
2012. The mean number of single adult whales (non-female-
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calf pairs) counted during 2007-10 was 169 (SD 59.68), 
compared to the high counts of 261 single whales in 2011 
and 205 single whales in 2012. The mean number of female-
calf pairs counted during 2007 to 2010 was 40 (SD=17.26) 
compared to the highest counts of 133 female-calf pairs 
in 2011 and 110 female-calf pairs in 2012. The maximum 
counts of female-calf pairs were 133 pairs on 28 March 
2011, and 110 pairs on 7 April 2012, representing a 232% 
increase in 2011 and a 175% increase in 2012 over the mean 
high count of 40 female-calf pairs during 2007-10. The 
2011 and 2012 increase in seasonal high counts of female-
calf pairs suggests that more female whales are utilising the 
Laguna San Ignacio region as a winter aggregation area than 
during the 2007-10 period. 

The sub-committee noted the large number of photographs 
of whales in the lagoon when compared to the peak number 
of animals using the lagoon at any one time. There is likely to 
be a large turnover of animals using the lagoon. Urbán stated 
that residence times vary among individual whales. Mothers 
with calves stayed in the lagoons longer than lone whales. 
Efforts are underway to determine how many whales use 
the lagoon over the course of the winter. The sub-committee 
thanked the authors for this valuable work and encouraged 
its continuation.

SC/64/BRG23 was presented by Urbán. The Bahía 
Magdalena lagoon complex is located on the west coast 
of the Baja California, Mexico, and is one of three winter 
calving-breeding lagoons and aggregation areas of the 
Eastern North Pacific gray whale. Considering that there 
is little recent information on the current movements and 
interchange between individual whales that visit the Bahía 
Magdalena lagoon the authors initiated a photographic 
identification research program of gray whales 2012. The 
authors photographically identified 275 individual whales 
of which 234 were Single whales and 41 were Mother-calf 
pairs (Mc). 83% of the Mc pairs were sighted in waters 
around the López Mateos, and the majority of Singles were 
sighted in waters near to mouth of Bahía Magdalena (89%). 
The authors expect to continue with this effort during the 
next years.

The sub-committee thanked Urbán and his colleagues 
and encouraged updates in future years. 

SC/64/BRG18 presented results from a linear model 
relating the average ice cover over the Bering Sea during 
the first 15 days of May with estimates of northbound 
gray whale calves the following spring for the years 1994-
2010 (ice years 1993-2009) and further used to predict 
calf estimates for 2011 to 2013. There is a clear negative 
relationship between the area of the Bering Sea covered 
by seasonal ice during the first two weeks of May and the 
number of gray whale calves estimated by shore-based 
counts off central California the following spring (Perryman 
et al., 2002; 2011). In 2012, the total extent of ice in May 
was the highest observed since 1993, and the difference 
between 2011 and 2012 was the largest observed between 
any two years during the calf count time series. In heavy ice 
years, when ice extends far to the south, the temporary lack 
of access to foraging areas for pregnant females is likely 
to have a negative impact on reproduction. As such, the 
anomalous 2012 spring ice cover in the Bering Sea resulted 
in a prediction of a substantial drop in calf production in 
2013. It is not clear whether an ice-shortened feeding season 
has a significant impact on overall population condition or 
health, however, it is interesting that the extent of ice cover 
over the Bering Sea was anomalously high in 1999 which 
preceded a second year of high observed mortality of gray 

whales (Gulland et al., 2005). Measurements of southbound 
gray whales in vertical aerial photographs collected in 2012 
indicated that overall population condition was comparable 
to that in previous years when the number of observed 
strandings was about average. If this sampling is repeated 
in 2013 the opportunity will exist to compare impacts of the 
heavy 2012 seasonal ice on both gray whale reproductive 
output and population condition. Unfortunately, anticipated 
funding constraints in the US for 2013 will likely prevent 
this needed sampling from taking place.

The sub-committee thanked the authors and encouraged 
the continued collection of these data. The sub-committee 
recommended that the US continue to make annual calf 
counts a monitoring priority and also recommended that 
population condition studies, as done in 2012, be continued 
in 2013. It was also noted that body condition data have also 
been collected in the lagoons, and that comparisons between 
different datasets may provide useful insights. 

There was some discussion about integrating more 
information in the sea-ice analysis. Even though spring ice 
cover may influence foraging of gray whales, the freeze 
up in the autumn is now occurring later because of climate 
change. The result is a period of open water that has been 
lengthening, possibly providing gray whales with a longer 
summer feeding season. The sub-committee encouraged 
a more integrated analysis using ice cover data for spring 
in the Chukchi Sea and spring and autumn for the Bering 
and Chukchi seas. Weller welcomed the suggestions but 
mentioned that Perryman had looked at other ice data for 
other locations and times, and ice cover during May in the 
Bering Sea provided the strongest correlation with gray 
whale calf production. 

4.3.2 Catch information 
Ilyashenko reported that 128 gray whales were struck in 
Chukotka, Russia in 2011. This is the correct number and 
differs slightly from that presented in SC/64/BRG21. Of the 
128 whales that were struck, two were lost and 126 were 
landed. Of the landed whales, two were ‘stinky’ and not used 
for human consumption. 

4.3.3 Management advice
As with last year, the sub-committee agreed that the 
Gray Whale SLA remains the appropriate tool to provide 
management advice for eastern North Pacific gray whales. 
No new data were presented in 2012 to change that advice. 
The sub-committee noted the on-going work of the SWG for 
an implementation review. It agreed that the progress thus 
far on the implementation review had identified no reason to 
change the sub-committee’s advice. 

5. Work plan and BuGdet Requests 
The sub-committee agreed that its work plan for the 2013 
Annual Meeting would be as follows:
(1)	 perform the annual review of catch information and 

new scientific information for B-C-B stock of bowhead 
whales;

(2)	 review any new information on all stocks of right 
whales, especially results of assessments for southern 
right whales;

(3)	 review North Pacific gray whale stock structure and 
movement; and

(4)	 review any other new information on western and 
eastern North Pacific gray whales and stocks of 
bowhead whales.
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The sub-committee endorsed the following budget 
requests.
• � Aerial survey for South African right whale (see 

Appendix 2).
• � Genetic studies of right whales (see Appendix 6).
• � Photo-ID matching of various western and eastern gray 

whale catalogues (see Appendix 8).

6. Adoption of report
The report was adopted at 22:00 on 20 June 2012. The 
Chair then addressed the sub-committee members. He 
shared that this would be his third and final year of tenure 
as the Convener for the BRG sub-committee. It had been 
announced earlier that he will be elevated to Chair of the full 
Scientific Committee, and so he would have to concentrate 
his efforts on that role at next year’s meeting. In a heartfelt 
speech that followed, Kitakado expressed his sincere 
appreciation to the members of the BRG sub-committee, 
as well as to his rapporteurs, for all of their hard work and 
cooperation during the last three years. The members of 
the sub-committee applauded Kitakado at length, before 
thanking him for his outstanding efforts during that time. 
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Appendix 2

RESEARCH PROPOSAL - INTERIM FUNDING FOR RIGHT WHALE SURVEY, SOUTH AFRICA

Proposer
Peter B. Best
Mammal Research Institute, University of Pretoria, c/o 
Iziko South African Museum, PO Box 61, Cape Town, 8000 
South Africa.

Collaborating investigator
Douglas Stuart Butterworth
MARAM (Marine Resource and Management GROUP), 
Dept. of Mathematics and Applied Mathematics, University 
of Cape Town, Rondebosch, 7701 South Africa.

Brief description of project
The southern right whale population visiting the South 
African coastline (arguably the largest in the Southern 
Hemisphere) has been monitored annually by aerial surveys 
since 1971 and since 1979 by a photo-identification survey. 
The results have been presented to several meetings of the 
Scientific Committee, such as the Buenos Aires Workshop 
in September 2011, where four papers were presented (Best, 
2011; Brandão et al., 2011; Butterworth et al., 2011; Roux 
et al., 2011). Since its inception the photo-id surveys have 
concentrated on adult females with calves: the catalogue 
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(2010) stands at 1,217 adult females, of which resighting 
rates average 70% annually, leading to very precise estimates 
of population size and growth rate, adult survival rate, age 
at first parturition and juvenile female survival rate. The 
application of an individual-based model has now allowed 
estimation of the probability of females calving at various 
intervals (SC/64/BRG24), which can be correlated in turn 
with the occurrence of oceanographic anomalies to determine 
the influence of environmental variation on reproductive 
success. The project has been funded domestically almost 
since its inception and has just completed a 3-year funding 
cycle. Unfortunately an application to the South African 
National Antarctic Programme for renewed funding was 
rejected as being geographically inappropriate, so interim 
funding is being sought to enable the 2012 survey to 
take place while an application is made for a new cycle 
commencing in 2013.

Timetable
The survey is scheduled to take place in mid-October. All 
images should be matched by 1 April 2013 and results ready 
for the 2013 Scientific Committee meeting.

Estimated costs
Provision of fuel dumps: £580
Accommodation on survey, 2 + pilot, 5 days: £1,150
Charter of helicopter, 40 h @ £500: £20,000
Total: £21,730
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Appendix 3

Southwest Atlantic right whales: interim updated population assessment from 
photo-id collected at Península Valdéz, Argentina

Justin Cooke

Photo-id data have been collected each winter in the 
southern right whale (Eubalaena australis) calving ground 
at Península Valdéz, Argentina from 1971 to the present. The 
nature of the data and collection method are described by 
Payne et al. (1990). This appendix provides an update of the 
analysis by Cooke et al. (2001; 2003) using data collected 
from 1971-2010. In order to be able to fit the increase in 
frequency of 2-year calving intervals observed in recent 
years, the population model was modified to allow for 
inter-annual variation in all transition probabilities between 
reproductive classes - parameters α, β and γ defined in Cooke 
et al. (2003): in the 2003 analysis only γ was allowed to vary. 
This Appendix provides an interim update for the purpose 
of updating the entries in the hemisphere-wide summary 
provided in SC/64/Rep5. A more in-depth analysis of these 
data is in progress.
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Parameter   Estimate SE 

Mean age at first parturition (years)    8.4 0.4 
Calf survival (to 1st parturition) 0.83 0.04 
Annual breeding (parous) female survival rate 0.976 0.003 
Population numbers in 2010:   
    Calves 319 44 
    Breeding (parous) females 1,074 44 
    Females 1+ 1,963 113 
Total population (assuming 50:50 sex ratio) 4,245 245 
Average annual rate of increase (%) in 1+ 
population 2000-10    

62 0.3 
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Sex ratio at birth in most large whales is normally assumed 
to be close to parity, and most analyses tend to support this 
(or rather fail to detect a ratio that is statistically different 
from parity). However, the small differences from parity 
that might be expected are difficult to confirm statistically 
without large samples that are usually impractical to 
obtain. Nevertheless, such small deviations from 50:50 can 
have implications in modeling exercises, e.g. establishing 
maximum potential rates of population increase, or (in the 
case of southern right whales) reconciling possible differing 
interpretations of juvenile survival rates or extrapolations 
from cow-calf pairs to total population size.

In this note available evidence for the perinatal sex-ratio 
in southern right whales is reviewed.
Foetal records
Available foetal records for southern right whales were 
summarised by Best (1994) and Tormosov et al. (1998), 
for a total of 214: these have been listed by size to evaluate 
possible changes with foetal age (Table 1).

While the data overall are close to parity, the ratio for 
the smallest size group indicates a predominance of males 
that disappears in larger and older foetuses, and is in fact 
replaced by a numerical predominance of females. This 
phenomenon could reflect a differential foetal mortality by 
sex or that sexes were misclassified in the smallest foetuses 
(with the rudimentary clitoris being confused with a penis), 
or a combination of both. Whatever the reason, the more 
appropriate data would be that closer to birth: if the first size 
group is omitted, the ratio in the remaining sample (n=176) 
becomes 81 male: 95 female or 54% female.
Biopsied calves
In 1996 and 1997 a programme of biopsying right whale 
cow-calf pairs was carried out in South African waters (Best 
et al., 2005). A total of 147 pairs was biopsied, but once 
duplicates had been accounted for this was reduced to 118 
calves for which sex was determined genetically, of which 
65 were female (or 55%). 

Between 1998 and 2002, 21 calves were biopsied in 
Brazilian waters, of which 14 (66.7%) were female (Oliveira 
et al., 2009).

In the Auckland Islands, New Zealand, 66 calves were 
biopsied and sexed between 1995-98 and 2006-09, of which 
33 (50%) were female (Emma Carroll, unpublished data). 

Combining samples from all areas (n=205) produces a 
proportion of 54.6% females.
Stranded calves
From 1963 to 2002 there were 67 calves that were 
reported stranded on the South African and the sex of 35 

was determined, of which 15 (42.9%) were female. These 
were all single stranding events whose causes were mainly 
unknown. This, together with the low efficiency in sex 
determination (52%), raises issues of whether the sample is 
representative of living calves.

The sex of 292 calves stranded on the coast of Argentina 
between 2003 and 2010 was determined, of which 155 
(53.1%) were female (V. Rowntree in SC/64/Rep5). Most of 
these were part of mass mortality events whose cause is as 
yet unknown (SC/64/Rep5). 

Six of 10 calves stranded in Brazil between 2002 and 
2010 were sexed, 50% being female (Groch et al., 2011).

Between 1950 and 2006 there were 14 strandings of 
right whales on the coast of Australia that were classified as 
calves or whose length (<9m) confirmed that status: eight of 
these were sexed of which 25% were female (Kemper et al., 
2008). There has apparently been only one (unsexed) animal 
of an appropriate size (8m) stranded since 2006 (Kemper, 
pers. comm.).

Combining samples from all areas (n=341) produces a 
proportion of 51.3% females.

Conclusion
Although all three data types suggest a predominance of 
females, none of the datasets in themselves nor in combination 
provide convincing statistical evidence of a deviation from a 
50:50 sex ratio in southern right whale calves.

The stranding data sets are the most problematic to 
interpret, not only because of the proportion that are unsexed 
(therefore leaving open the possibility of bias in reporting), 
but also because it is not obvious what they represent. If 
they are natural mortalities there is no reason to suppose 
that they should be representative of the calf population 
as a whole (if for instance there is differential mortality 
by sex). Best and Rüther (1992) demonstrated that most of 
the stranded calves in South Africa were smaller than their 
free-swimming contemporaries, and suggested that they 
were from primigravid rather than older females. The recent 
stranding data from Argentina may be an exception, given 
that they seem to represent mass die-off events. The calves 
that died during the late-season peaks in 2008 and 2009 had 
increased their body length at a rate similar to that of living 
calves of the same age off South Africa, militating against 
the possibility that they were suffering from a lingering 
illness or were malnourished; instead they appear to have 
died from some acute catastrophic cause. The unusually 
broad range in the lengths of dead calves observed may 
indicate that a population-wide phenomenon, such as a 
decrease in food availability, was responsible for the high 
mortality (SC/64/Rep5). These circumstances suggest that 
the Argentine stranding data may be more representative 
of the total calf population than other similar datasets that 
are largely composed of single, widely dispersed (and 
sometimes poorly monitored) stranding events. 

If the other stranding datasets are omitted as 
potentially non-representative, the combined late foetal 
+ biopsies + Argentine stranding data (n=673) still 
produces a percentage of females (53.8%) that is not 
significantly different from parity (Chi-square corrected 
for continuity=3.72, p=0.0538). Nevertheless, the failure 
to detect a significant difference does not necessarily 

Appendix 4

SEX RATIOS IN SOUTHERN RIGHT WHALE CALVES
Peter B. Best
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Table 1 
Sex ratios in foetuses of southern right whales. 

Foetal length (m) M F % female 

0-0.99 27 11 28.9 
1-1.99 56 54 49.1 
2-2.99 13 21 61.8 
3-3.99 8 14 63.6 
4-4.99 4 - 60 
Total 108 106 49.5 

 



190                                                                      report of the scientific committee, annex F

confirm the validity of the assumption of an equal sex-
ratio, and the data from both late foetuses and biopsied 
calves suggest that a female-biased ratio (46:54) would be 
a reasonable alternative to try in any modeling exercise. 
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Appendix 5

ASSUMING AN ALTERNATIVE SEX RATIO IN THE BASE CASE MODEL FOR THE SOUTHERN RIGHT 
WHALES OFF SOUTH AFRICA

Anabela Brandão and Doug S. Butterworth

Appendix 4 suggests that a valid alternative to a 50:50 
sex ratio based on combined data of right whales is 54:46 
(female:male). This alternative sex ratio assumption was 
incorporated in a sensitivity run of the base case model 
variant of SC/64/BRG24rev. Results of this run are shown 
in Table 1. For comparison, the previous results obtained for 
the base case model are also shown.

The parameter estimates most affected by an alternative 
sex ratio assumption are the first year survival rate Sj 

estimate which is lower at 0.843 compared to 0.914, and 
a corresponding higher value of the estimate for ρ, the 
probability that a grey blazed calf maintains its markings 
until becoming an adult, of 0.795 compared to 0.733. The 
updated estimate of the current (2010) female population 
having reached the age at first parturition is 1,194, and of 
the total population (including calves and assuming a 54:46 
female:male sex ratio) is 4,358.
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Table 1 
Estimates of various demographic parameters for right whales off South Africa for the time invariant model assuming a female:male sex ratio of 50:50 and 
an alternative one of 54:46. The parameter r* is the implicit growth rate in the period immediately before monitoring commenced in 1979 (=-log(τ)). The 
Nmature* numbers refer to the number of female whales having reached the age at first parturition, while the Nall numbers refer to the whole population 
(including males and calves, under the assumption of a 50:50 and a 54:46 sex ratio at birth). The quantities in brackets are Hessian-based estimates of 
standard errors. 

Parameter 

Model  

Parameter

Model 

Sex ratio 50:50 Sex ratio 54:46 Sex ratio 50:50 Sex ratio 54:46 

α 0.023 (0.003) 0.023 (0.003)  
1979
calvN  40 (7.9) 40 (7.8) 

β (time invariant) 0.119 (0.008) 0.119 (0.008)  
1979
recpN  47 (8.7) 47 (8.7) 

*β  ― ―  
1979
restN  73 (19.0) 72 (18.9) 

γ (time invariant) 0.071 (0.008) 0.071 (0.008)  *
1979
matureN  145 (31.0) 144 (31.0) 

S 0.987 (0.001) 0.987 (0.001)  
2010
calvN  401 (14.7) 397 (14.6) 

Sj 0.914 (0.050) 0.843 (0.046)  
2010
recpN  470 (17.4) 465 (17.3) 

ρ 0.733 (0.063) 0.795 (0.069)  
2010
restN  440 (15.9) 435 (15.8) 

am 6.410 (0.474) 6.407 (0.472)  *
2010
matureN  1,205 (42.8) 1,194 (42.6) 

δ 1.165 (0.357) 1.163 (0.335)  
2010
allN  4,725 (214) 4,358 (197) 

r* 0.027 (0.105) 0.026 (0.105)  r 0.068 (0.0002) 0.068 (0.0002) 
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Proposer
C. Scott Baker, Marine Mammal Institute, Oregon State 
University, Newport, Oregon 97365 USA
Email: scott.baker@oregonstate.edu

Project executant
Beth Slikas, Postdoctoral Fellow, Marine Mammal Institute, 
Oregon State University, Newport, Oregon 97365 USA

Background
Several studies have examined divergence among 
selected right whale populations. Rosenbaum et al. (2000) 
reconstructed phylogenetic relationships among right 
whale populations worldwide based on a short fragment of 
mitochondrial (mt) DNA control region sequence (286 base 
pairs). Their data revealed diagnostic differences among 
right whales in different ocean basins, and a phylogenetic 
analysis based on the control region sequences placed the 
southern right whale and North Pacific right whale as sister 
taxa, with the North Atlantic right whale as sister to this 
pair. These results prompted the IWC and US Government 
to recognise three species of right whales: North Atlantic 
right whale (Eubalaena glacialis), North Pacific right whale 
(E. japonicus), and southern right whale (E. australis). 
A subsequent study of right whale relationships included 
sequences from 13 nuclear introns (Gaines et al., 2005). 
The nuclear DNA sequences provided additional diagnostic 
characters distinguishing the three right whale species, and a 
phylogenetic analysis based on the combined mtDNA control 
region and nuclear sequences supported the phylogenetic 
results of Rosenbaum et al. (2000), pairing the North Pacific 
and southern right whales. Estimates of mtDNA diversity in 
the three species have also been based on this short fragment 
of the control region, including efforts to estimate Nmin for 
the purpose of informing models of historical population 
dynamics (Jackson et al., 2007). Comparisons of diversity 
based on microsatellites (Waldick et al., 1999) have been 
reported for the North Atlantic and the South Atlantic right 
whales, but no study has compared nuclear diversity among 
populations from the three oceanic basins.

Specific objectives
The investigators request supplemental funding, as described 
in SC/64/BRG15, to:
(1)	 assess genetic diversity and estimate Nmin within the 

central North Pacific right whale population, represented 
by 27 individuals (including three from Russia), using 
complete mitochondrial genomes and sequence from 23 
nuclear loci;

(2)	 compare mtDNA diversity in eastern North Pacific 
right whales with other oceanic populations based on 
complete mitochondrial genomes (16,386 base pairs), 
rather than the limited resolution currently based on 
control region sequences (286 base pairs); and

(3)	 confirm reciprocal monophyly and phylogenetic rela-
tionships among right whale species using sequence 
from complete mitochondrial genomes and 23 nuclear 
loci.

Methods
The investigators have obtained tissue and/or DNA samples 
from all three species of right whales through loans from 
collaborating investigators. For the North Pacific right 
whale, we obtained DNA from 24 individuals of the central 

population and DNA samples from three individuals from 
Russia, in collaboration with Paul Wade and Phil Clapham 
and through application to the Southwest Fisheries Science 
Center (SWFSC). The DNA was extracted by SWFSC 
from biopsy samples collected during NOAA surveys in 
1997-2008 in the Bering Sea and Aleutian Islands (Wade, 
2006). For the North Atlantic right whale, we obtained 
DNA samples from seven individuals from SWFSC. In 
addition, from collaborator Tim Frasier and NOAA/NMFS/
NEFSC, we obtained tissue samples from fifteen individuals 
representing four of the six known mitochondrial haplotypes 
in the North Atlantic right whale population (Malik et al., 
2000). From collaborators Jon Seger and Luciano Valenzuela 
at University of Utah, we have obtained DNA samples from 
southern right whale individuals from Península Valdés, 
Argentina.

We are utilising a Roche 454 Jr sequencer, available 
through the Marine Genomics Group at the Hatfield Marine 
Science Center, to obtain complete mitochondrial genomes 
and sequence from 23 nuclear loci. To date, we have 
mitochondrial and/or nuclear sequence data for 27 North 
Pacific right whale individuals, eight North Atlantic right 
whales, and 13 southern right whales. We are using two 
metrics, haplotype/allele richness and nucleotide diversity, 
to assess genetic diversity within right whale populations 
and compare diversity between populations. These genetic 
data and associated metrics also will provide a baseline 
to monitor recovery of right whale populations over time, 
particularly the critically endangered eastern North Pacific 
right whale (Wade et al., 2010). 

Funds requested for 2012-13
The primary funding, provided by the Pacific Life 
Foundation, has supported the development of the primary 
datasets but this funding is now exhausted. This proposal 
seeks US$11,146 as supplemental support of a postdoctoral 
fellow (2 months at $4,644/month for salary and benefits + 
20% overhead) to complete analysis of the primary dataset 
and estimation of Nmin for the central population of the North 
Pacific right whale. 

Outcomes
A report will be presented to the IWC at SC/65 summarising 
analysis of diversity and estimation of Nmin for the central 
population of the North Pacific right whale.
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RESEARCH PROPOSAL: Genomic diversity and phylogenetic relationships  
among right whales
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Appendix 7

catalogue comparisons

Photo-id comparisons
• � Russia-US Catalogue – Comparison to Mexico complete 

through 2011 (Urbán et al., 2011).
• � Russia-US Catalogue – Comparison to Pacific Northwest 

(PNW) complete (Weller et al., 2011).
• � IBM Catalogue – Comparison of Russia-US Sakhalin 

catalogue to Kamchatka catalogue completed.
• � IBM Catalogue – Comparison to Mexico complete 

through 2008 (Urbán et al., 2011).
• � IBM Catalogue – Comparison of 15 unique Sakhalin 

whales (those not in the Russia-US catalogue) submitted 
for comparison to Mexico. 

• � IBM Catalogue – Comparison of 66 unique Kamchatka 
catalogue whales (excluding 84 that match to Sakhalin) 
submitted for comparison to Mexico catalogue.

• � IBM Catalogue – Comparison of 15 unique Sakhalin 
whales (those not in the Russia-US catalogue) submitted 
for comparison to PNW.

• � IBM Catalogue – Comparison of 66 unique Kamchatka 
catalogue whales (excluding 84 that match to IBM 
Sakhalin) to PNW catalogue in discussion.

• � PNW Catalogue – Comparison to PCFG portion of PNW 
catalogue (~ 400 IDs) to sub-sample of Mexico catalogue 
in discussion.

• � Mexico Catalogue – Update catalogue to include 2012 
(1,000 images) and comparison to combined Sakhalin 
Catalogue (7,200 vs. 220 IDs) pending.

• � Comparisons to opportunistic photos from China and 
Japan (and elsewhere) are pending, partially complete, 
being discussed.

• � Protocols to assess Type I and Type II errors being 
discussed.

GENETIC COMPARISONS
• � Steeves et al. (2001) (mtDNA): PCFG (n=16) v.  larger 

ENP (n=41 migrating/feeding).
• � LeDuc et al. (2002) (mtDNA): Sakhalin (n=45) v. ENP 

(n=120 migrating/feeding); note that samples here are 
included in Lang et al. (2011b) below.

• � Goerlitz et al. (2003) (mtDNA): Lagoons (n=83, 
primarily from Laguna San Ignacio and Laguna Ojo de 
Liebre) v. ‘non-lagoon’ (n=37 migrating/feeding and 
n=15 from PCFG seasonal range).

• � Alter and Palumbi (2009) (mtDNA and microsatellites): 
Laguna Ojo de Liebre (n=24) v. Laguna San Ignacio 
(n=57) v. Bahia Magdalena (n=34).

• � Frasier et al. (2010) (mtDNA): PCFG (n=40) v. Lagoons 
(n=83) samples from Laguna San Ignacio and Laguna 
Ojo de Liebre; Goerlitz et al. (2003).

• � Frasier and Darling (2011) (mtDNA): PCFG (n=40) v. 
larger ENP (n=105, mostly from migratory route with 
some from north of Aleutians).

• � Lang et al. (2011a) (mtDNA and microsatellites): PCFG 
(n=71) v. Chukotka (n=71) and north of the Aleutians 
(n=106, includes n=14 from Barrow).

• � Lang et al. (2011b) (mtDNA and microsatellites): 
Sakhalin (n=142) v. Chukotka (n=71), north of the 

Aleutians (n=106), and CA->AK (n=122, presumed 
migrating).

• � Lang et al. (2011b) (MMC abstract): PCFG (n=71) v. 
Sakhalin (n=142).

• � SC/64/AWMP2 (microsatellites): PCFG (n=59) v. 
Laguna San Ignacio (n=40).

SAMPLES COLLECTED AND BEING PROCESSED 
THIS YEAR

• � At SWFSC: ~50 samples from PCFG (likely contains 
some animals which have been sampled previously) and 
+5 samples from Barrow.

• � Urbán and colleagues: ~100 samples from lagoons.

SATELLITE TRACKING
• � Mate and colleagues: 7 gray whales were tagged near 

Sakhalin.
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Appendix 8

photographic matching of gray whales

Relevant Agenda Item (no. and title)
4.1 Stock structure and movements. 

Project
Pacific-wide study on population structure and movement 
patterns of North Pacific gray whales.

Description of project
Results regarding mixing of western (WNP) and eastern 
(ENP) gray whales illustrate the great conservation 
and management importance of a more comprehensive 
examination of gray whale movement patterns and population 
structure in the North Pacific. The sub-committee notes that 
for such an effort to be successful it must be international 
and collaborative. To facilitate this, and noting the existing 
safeguards for collaborators provided under the Scientific 
Committee’s Data Availability Agreement, it recommends 
that a collaborative Pacific-wide study be developed under 
the auspices of the IWC, recognising that inter alia this will 
contribute to the Committee-endorsed Conservation Plan for 
Western North Pacific Gray Whales and incorporate previous 
recommendations made by the Committee. Such a study will 
involve collaborative analysis and sharing of existing data as 
well as the collection of new data (IWC, 2011). This is the 
second year of the project. The report of the results of the first 
year were presented in the document SC/64/BRG13.

Timetable
1 August 2012 to 30 March 2013

Researchers’ name
Jorge Urbán R.

Estimated total cost
(1)	 Mexico 2012 season (~1,000) vs. Sakhalin total (220) 

61 hrs; US$4 dollars/hour/person; 2 persons; total  
US$488.

(2)	 Mexico 2012 season (~1,000) vs. Mexico 1996-2011 
(6,456) 1,793 hrs; US$3.5 dollars/hour/person; 2 
persons; total  US$12,551.

(3)	 Mexico total (~7,200) vs. ‘only’ IBM Sakhalin total 
(15) 30 hrs; US$4 dollars/hour/person; 2 persons; total  
$240.

(4)	 Mexico 2012 season (~1,000) vs. ‘only’ Kamchatka 
(64) 128 hrs; US$4 dollars/hour/person; 2 persons; total  
$1,024

Total:  US$14,303; £9,010.
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Appendix 9

western gray whale photo-identification

The Russia-US Sakhalin catalogue contains photographs 
of 205 whales taken in the period 1994-2011 in the Piltun 
area, northeast Sakhalin Island, Russia (Burdin et al., 2011).  
The IBM Sakhalin catalogue contains 205 individuals taken 
in the period 2002-11 in the Piltun area and the offshore 
area, northeast Sakhalin (Tyurneva et al., 2011). The IBM 
Kamchatka catalogue contains 150 + 1 temp (i.e. a whale 
without a requisite right flank photograph of suitable 
quality) individuals sighted in Olga Bay and Vestnik Bay, 
east Kamchatka, Russia, in the period 2004-11 (Tyurneva et 
al., 2011). This Kamchatka catalogue is being independently 
verified. Thus the comparisons with that catalogue are 
preliminary.

Comparison of the IBM Sakhalin catalogue and the 
IBM Kamchatka catalogue: Of the animals in the IBM 
Kamchatka catalogue, 86 whales (56.9%) were matched to 
the IBM Sakhalin catalogue while 65 animals (43.1%) were 
not.

Comparison of the Russia-US Sakhalin catalogue and 
the IBM Kamchatka catalogue: Of the 205 individuals, and 
6 ‘temporary whales’, included in the Russia-US catalogue a 
total of 79 individuals were also sighted in Kamchatka. One 

of these 79 matched whales on is of a ‘temporary whale’ in 
the IBM Kamchatka catalogue. Furthermore, one of these 
79 individuals has not been observed by the IBM team in 
Sakhalin waters but only in Kamchatka.

Comparison of the IBM Kamchatka catalogue with 
both Sakhalin catalogues: A total of 87 animals out of the 
150+1 TEMP (57.6%) animals in the Kamchatka catalogue 
were matched to the Russia-US and Sakhalin catalogues. 
The question as to population affiliation of the other 64 
animals (42.4%) sighted only offshore Kamchatka remains 
uncertain. 
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Appendix 10

PROGRESS REPORT ON IUCN WESTERN GRAY WHALE ADVISORY PANEL WORK FROM 
JUNE 2011 TO JUNE 2012

R. Reeves, D. Weller, G. Donovan, J. Cooke and R. Brownell, Jr.

The Western Gray Whale Advisory Panel (WGWAP), which 
is convened by the International Union for Conservation 
of Nature (IUCN), has held only one formal meeting since 
SC/63. This was WGWAP-11 in Geneva on 12-14 February 
2012 (chaired by Reeves). The report of this meeting, as 
well as the reports of two meetings of the Panel’s Noise 
Task Force (NTF-1 in Vancouver on 13-14 November 2011 
and NTF-2 in Geneva on 9-10 February 2012, both chaired 
by Donovan) and one of the Environmental Monitoring 
Task Force (EMTF-1 in Geneva on 7-9 December 2011, 
co-chaired by Glenn VanBlaricom and Brian Dicks), are 
all available on the IUCN website (http://www.iucn.org/
wgwap/).

Sakhalin Energy operates the Sakhalin II oil and gas 
project under a production sharing agreement with the 
Russian Federation. The project currently extracts and 
exports oil and gas from two major fields on the north-eastern 
Sakhalin Shelf-Piltun-Astokhskoye and Lunskoye. Since 
2002, Sakhalin Energy has co-sponsored (jointly with Exxon 
Neftegas Limited) a gray whale research and monitoring 
programme on the Sakhalin Shelf. Until recently, this 
programme had five main components: acoustic monitoring, 
behaviour, photo-identification, benthic sampling, and shore- 
and ship-based surveys of numbers and distribution (aerial 
surveys in earlier years but not recently). In recent years the 
joint programme has been scaled back such that it no longer 
includes behaviour studies. Other programme elements 
continue, but for shorter periods (about two months) of the 
summer open-water season than in earlier years.

The work of the panel has continued to focus on 
evaluating the results of the joint programme, closely 
monitoring and commenting on the company’s approach to 
oil spill prevention and response, and carrying out a variety 
of collaborative tasks with company-sponsored scientists 
and other outside experts on mitigation measures for specific 
activities, notably a recent seismic survey. For example, 
a brochure is being produced on modern approaches to 
minimise risks to whales from marine seismic surveys, and 
a paper on the same subject is being developed by a team of 
authors for journal publication. 

A major focus of the Panel remains to ensure that 
the results from the 2010 Astokh 4-D seismic survey 
are thoroughly and appropriately analysed and that the 
very large investment in planning and implementation 
of monitoring and mitigation contributes to the planning 
of similar future operations at Sakhalin and elsewhere. 
Increasingly, in recognition that much oil and gas activity 
by other companies takes place in the region, the panel also 
comments on the potential additive and cumulative effects 
of human activities on western gray whales. 

Another major ongoing concern is centred on Sakhalin 
Energy’s preparations and planning for the construction of a 
third offshore platform near the primary gray whale feeding 
area (Piltun). As mentioned in last year’s report, a small-
scale 2D seismic survey to assess shallow-gas hazards at the 
potential site of this platform was scheduled for 2011. That 
survey was postponed until this year and will take place in 
June-July, with a collaboratively designed monitoring and 
mitigation programme in place.

With regard to population assessment, the panel 
recommended that there be further consideration of the 
implications of recently available satellite tagging, photo-ID 
and genetics results before more effort is made towards a 
‘joint assessment’ (i.e. using all of the sighting history data 
from both the industry-sponsored IBM and the Russia-US 
photo-ID teams) by Justin Cooke. The Panel has agreed that 
the question of stock structure of North Pacific gray whales 
can best be addressed by the IWC Scientific Committee and 
it looks forward to receiving information of the Committee’s 
discussions this year.

However in the interim, Cooke provided a preliminary 
update using only Russia-US data through the 2011 season. 
The model was the same as that used in the assessment 
reported last year (IWC, 2012). The median estimate for the 
non-calf population size in 2012 is 141 whales (95% 126-
152) (155 whales (95% CI 142-165), if calves are included). 
Median estimates and associated 90% confidence limits for 
the key population parameters are: calf survival rate 0.72 
(0.67-0.81), non-calf survival rate 0.976 (0.960-0.984) and 
annual rate of increase 4.0% (3.1-5.8%). 

Brian Dicks, the panel’s oil spill expert, made a site visit 
to Sakhalin in May 2012 to observe drills, inspect equipment 
stockpiles and evaluate spill response planning, and another 
visit to observe a drill at Piltun Lagoon is planned for later 
this summer.

As indicated in last year’s progress report (IWC, 2012), 
the first five-year contract between IUCN and Sakhalin 
Energy Investment Company (called Sakhalin Energy or 
SEIC) expired at the end of 2011. The contract has been 
renewed for another five years under new terms of reference 
(available for viewing at the above website). The next 
WGWAP meeting is planned for November 2012 in the 
Republic of Korea, to be preceded by another meeting of the 
Noise Task Force at the same venue.
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