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SUMMARY 

Report contains 69 pages, 11 figures, 15 tables, and a supplement 

REPORT ON RESEARCH WORK - PHOTO-IDENTIFICATION OF GRAY WHALES 

(ESCHRICHTIUS ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALIN ISLAND IN 2018 

PHOTO-IDENTIFICATION, COUNT, GRAY WHALES, ESCHRICHTIUS ROBUSTUS, PILTUN 

AREA, NORTHEAST SAKHALIN 

Photographic identification surveys have been conducted offshore Northeastern Sakhalin 

Island since 2002 as part of the comprehensive multi-annual Western gray whale (Eschrichtius 

robustus) monitoring program being implemented on commission from the companies Exxon 

Neftegas Limited and Sakhalin Energy Investment Company Ltd. In 2018, the company 

Gazpromneft-Sakhalin LLC joined this project and has been managing surveys in the Offshore 

feeding area. Excellent management of the operations made it possible to gather a large body of 

scientific data in the two known feeding areas of these animals (Piltun and Offshore) offshore 

Sakhalin Island. Surveys conducted in 2018 are described in this report and compared with the 

findings of previous years. The multi-year studies of gray whales have yielded valuable data on 

these animals, which use the water area off the northeast coast of Sakhalin as their feeding grounds 

during the summer/fall period. 

From 2002 through 2013, the work on photo- and video-identification of gray whales was 

conducted by one team based on vessels using launch boats. In 2014ɀ2015, an onshore camp was 

set up for the second boat team, and efforts were made to collect photographic materials directly 

from shore. The south and north onshore vehicle-based teams were moving along the coast 

collecting data on the animals feeding in shallow waters, and the boat-based teams carried out 

photographic surveys in deeper waters of the Piltun and Offshore feeding areas. In 2017 and 2018, 

the south and north vehicle-based teams used the unmanned drones as an additional means to 

photograph the whales. 
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Three photo-ID teams took part in the field studies in 2018. The efforts of the vessel-based 

team focused on the Offshore feeding area, where 125 whales (16 of which was also sighted in the 

Piltun feeding area) were recorded.  

In the Piltun area the north vehicle-based team recorded 21 whales. The south vehicle-

based teams conducting a photographic survey of the south coast of the Piltun area sighted 45 gray 

whales. The joint efforts of the two teams in the Piltun area identified 46 individual animals. A total 

of 155 whales were recorded during the 2018 field work season in the known feeding areas off the 

coast of Sakhalin Island.  

In addition to Sakhalin field group data, photos of gray whales sighted in Olga Bay 

(Kamchatka Peninsula) in June 2018 were obtained from specialists working outside the joint 

monitoring program. A total of 31 whales were photographed. Nineteen whales out of the total 

number of recorded animals were also sighted offshore Sakhalin Island in various years. Five 

whales that were assigned numbers in the Sakhalin Catalogue were sighted in the Piltun area as 

the young of the year and were not sighted there subsequently. Of all the whales identified in Olga 

Bay, fifteen were sighted there for the first time, including four calves. All calves were paired with 

cows and arrived with them in the Piltun area (Sakhalin Island) at later date. 

Annual gray whale records are affected by the scope of work (efforts) and the number of 

animals present in the study area, which varies from season to season. The vessel crew worked for 

16 days in the Offshore area in 2018. The efforts made were much greater than in 2016 and 2017, 

when the vessel team failed to perform the entire scope of survey planned in the Offshore area due 

to weather conditions and tight schedule of supply boats operations. Therefore, the number of 

identified whales in 2018 was significantly higher than in two previous years.  

The use of the unmanned drones in the Piltun area helped to obtain good quality images, 

but did not increase the number of individual animals recorded. The whales photographed from 

the shore were the same that were photographed by the unmanned drones. Video recording from 

unmanned drones also helped to obtain new data about the animals feeding and behavior. 
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Twelve (12) new whales, including ten (10) calves and two (2) adult whales, were 

identified in the Offshore area during field studies. Currently the Sakhalin gray whale catalogue 

includes 297 identified individuals. 

From 2002 to 2018, 290 whales were sighted in the Piltun area, of which 143 had never 

been encountered in the Offshore area. This number includes calves and young whales up to 4 

years old. Only 4 whales were sighted exclusively in the Offshore area. One whale was 

photographed north of Cape Elizaveta in 2005 and has not been seen since. In all the years of study, 

12 whales have been encountered near Okha (90 km north from the Piltun lighthouse), and all of 

them have also been seen in other areas. In 2015, two whales were sighted in the waters off the 

Vostochny wildlife refuge and since then have not been encountered anywhere by our teams, but 

according to Burdin A.M., one of them was encountered in Olga Bay (Kamchatka Peninsula) 

(Burdin et al. 2017). 

Cow-calf pairs were recorded in the Sakhalin offshore area only in the Piltun feeding area. 

The number of calves varies from year to year. The smallest number observed was 3 calves in 

2004, and the largest number was 17 calves in 2011. In 2018, 8 cow-calf pairs and 2 unassociated 

calves (a total of 10 calves) were recorded off Sakhalin Island. All calves observed in all the study 

years were in good physical condition.  

According to long-term observations, the break-up of cow-calf pairs usually begins in mid-

August and continues until mid-September. In 2018, the last pair was sighted on August 4. In the 

next days of the observations, the calves were sighted only in calf groups. All identified cows 

relocated to the Offshore Area for feeding. The unmanned drones in the Piltun area helped to 

definitely identify both cow-calf pairs and calves sighted in calf groups. Photographing from height 

showed definite difference in the length of calves and grown whales bodies. All identified calves 

started to procure food independently after the break-up of the pairs. 

Observations from 2003 through 2018 show that the physical condition of most of the 

whales improves over the course of the season. 



 

PHOTO-IDENTIFICATION OF GRAY WHALES (ESCHRICHTIUS 
ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALIN ISLAND IN 

2018 
REV. 01  

 

DOCUMENT NO. 1000-S-90-04-T-0961-00-E PAGE 11 OF 81 

Based on the determination of reproductive performance, the number of animals observed, 

and their ability to recover after a period with an insufficient diet, one can conclude that the 

Sakhalin group of gray whales is in good condition, and the number of whales is increasing. 
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INTRODUCTION 

Exxon Neftegas Limited (ENL), the operator of the Sakhalin-1 consortium, and Sakhalin 

Energy Investment Company Ltd. (Sakhalin Energy), the operator of the Sakhalin-2 project, are 

performing commercial development of oil and gas reserves on the continental shelf off northeast 

Sakhalin Island, in the Sea of Okhotsk. Operations as part of these projects are being conducted 

close to summer feeding grounds of the Sakhalin group of gray whales (Eschrichtius robustus. Gray 

whale of the Okhotsk-Korean (Asian) or West-pacific (Western) subpopulation was classified by 

the International Union for Conservation of Nature (IUCN) as an endangered species, (IUCN, 2018), 

and was listed as endangered species on the Russian Federation Red Book (Category 1, 2001, 

2018). Russian Federation Government Authorities recommended that both Companies should 

conduct a regular gray whale monitoring. Gazpromneft-Sakhalin, Ayashsky License Area Operator, 

Sakhalin-3 project operator, joined the program in 2018, which expanded the ability to implement 

vessel monitoring in the Offshore feeding area.   

As part of the Sakhalin group of gray whales (Eschrichtius robustus) monitoring program 

the photo-identification surveys of gray whales started in 2002, and since then have been annually 

performed in summer/f all feeding period of animals. Multi -year studies have yielded valuable data 

on these animals, which use the water area of the northeast cost of Sakhalin Island as their feeding 

grounds in summer. Study of the group condition is also necessary for development of the 

respective measures to mitigate impact on the western group of gray whales.  

From 2002 through 2013, the work on photo- and video-identification of gray whales was 

conducted by one team based on vessels using launch boats. In 2014, an onshore camp was set up 

for the second boat team, and efforts were made to collect photographic materials from shore. In 

this case, the team was moving along the coastline on a vehicle and took photos of whales upon 

detection. The experience was successful, and in 2015, capabilities of shore-based photo-

identification were used in addition to photo-identification  from the boats. In 2016, the south 

shore-based team tried to collect photo- and video material using unmanned drones. Acquired 

images were of good quality to identify whales, and in 2018, two shore-based teams had an 
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opportunity to use DJI Phantom 4Pro drones for photo-identif ication. This allowed not only obtain 

quality images of whales, but also collect additional data, for example, about cow-calf pairs. 

Gray whale photo-identification operations, the results of which are described in this 

report, were conducted in June-October in accordance with the Gray Whales Monitoring Program 

off the Northeast Coast of Sakhalin Island in 2018 developed by ENL and Sakhalin Energy and the 

environmental monitoring program based on the Gazpromneft-Sakhalin LLC (Gazpromneft-

Sakhalin) scope of work. The studies were duly endorsed by the federal executive agencies ɀ the 

Ministry of Natural Resources and Ecology of the Russian Federation (Russian Ministry of Natural 

Resources), the Federal Service for Natural Resource Use Oversight (Rosprirodnadzor), and 

Federal Fisheries Agency (Rosrybolovstvo). 

The study of individual animals provides information on population trends and 

demography, social structure, and other aspects of the ecology of this population. In the longer 

term, it also provides information on population status and health. The photo-identification, as a 

major monitoring component, substantiates the need for and the setting up of impact mitigation 

measures and makes it possible to monitor the effectiveness of such measures. More detailed 

objectives of the photo-ID studies under the Joint Monitoring Program are summarized below. 

 
The objectives of the Western Gray Whale photo-ID study off the northeastern coast of 

Sakhalin were as follows: 

1. Update the photo-ID catalogue by taking photo and video imagery of each individual 

Western Gray Whale (WGW); 

2. Assess the body and skin condition of individual animals; 

3. Assess affinity of some whale species to the specific feeding areas northeast of 

Sakhalin; 

4. Describe feeding group demographics and structure; 

5. Describe habitat use (including seasonal and annual movements of individual gray 

whales between feeding areas); 
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6. Assess the number of cow-calf pairs, their body condition, use of habitat, and the 

annual determination of separation dates of such pairs. 

This report provides a brief overview of the results of gray whale photo-ID efforts in 2018. 

For a comparative analysis, this report uses data and results taken from photo-identification 

reports under the auspices of the Joint Monitoring Program for past years of studies (Yakovlev and 

Tyurneva, 2003, 2004, 2005, 2006, 2008; Yakovlev et al, 2007, 2009, 2010, 2011, 2012, 2013, and 

2014, 2015, 2016, 2017; Yakovlev et al., 2015). 

1. MATERIALS AND METHODS 

1.1. Study Area and Field Work Methods  

The studies offshore Sakhalin Island basically encompass the two traditional summer-fall 

whale feeding areas ɀ ÔÈÅ 0ÉÌÔÕÎ ÁÒÅÁ ɉυςЈτπͻ .ɀυσЈσπͻ N), stretching 120 km along the shore  of 

Piltun Bay, where the whales feed primarily at depths of less than 20 m, and the Offshore area, 

ÌÏÃÁÔÅÄ ÆÕÒÔÈÅÒ ÏÆÆÓÈÏÒÅ ÆÒÏÍ #ÈÁÙÖÏ "ÁÙ ɉυρЈυπͻ .ɀυςЈςυͻ .Ɋ ×ÉÔÈ ÄÅÐÔÈÓ ÏÆ συɀ60 m (Maminov 

and Yakovlev, 2002; Yakovlev et al., 2009). The primary materials for the photo-identification of 

gray whales were collected from June 2 through October 15, 2018 (Figures A1, A3).  

The 2018 materials were collected by three photo-ID teams. One vessel-based team was 

based on Siem Sapphire vessel (Gazpromneft-Sakhalin, Sakhalin-3 project operator), and two 

onshore teams were based at camps on the coast. The onshore teams moved along the shore in 

vehicles taking imagery of the whales they encountered directly from shore. 

A photographic survey of gray whales in the Offshore feeding area by the vessel-based team 

was conducted during the period from August 4 through October 15, 2018. The work was 

performed from an FRC boat with a water-jet motor, or from the vessel during recording 

operations and production operation support trips. All photo-ID operations were conducted 

×ÉÔÈÉÎ ÔÈÅ ÌÁÔÉÔÕÄÅÓ υςЈτχͻ . ÏÎ ÔÈÅ ÓÏÕÔÈ ÁÎÄ υςЈρχͻ . ÏÎ ÔÈÅ ÎÏÒÔÈ ÁÎÄ ÌÏÎÇÉÔÕÄÅÓ ρτσЈσχͻ % ÏÎ 

ÔÈÅ ×ÅÓÔ ÁÎÄ ρτσЈυωͻ % ÏÎ ÔÈÅ ÅÁÓÔ ɉ&ÉÇÕÒÅ ˍρɊȢ 4ÈÅ ÄÅÔÁÉÌÓ ÏÆ ÔÈÅ ÆÉÅÌÄ ÓÔÕÄÉÅÓ ÍÅÔÈÏÄÏÌÏÇÙ ÂÙ ÔÈÅ 

vessel-based photo-ID team are presented in the annual report (Yakovlev et al., 2013a). 
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The planned onshore vehicle-based photo-identification team work (drone photo-ID) in 

2018 were conducted from July 3 through September 29. In addition, a southern team led by Peter 

Van der Wolf conducted gray whale surveys during early periods of the feeding season during the 

period from June 2 to June 30. 

Onshore vehicle-based drone photo-ID was performed in the southern and northern parts 

of the Piltun ÆÅÅÄÉÎÇ ÁÒÅÁ ÁÎÄ ÃÏÖÅÒÅÄ ÁÎ ÁÒÅÁ ÆÒÏÍ υςЈςφͻ . ÏÎ ÔÈÅ ÓÏÕÔÈ ÔÏ υσЈςπͻ . ÏÎ ÔÈÅ ÎÏÒÔÈ 

ÁÎÄ ÆÒÏÍ ρτσЈρςǰ % ÏÎ the ×ÅÓÔ ÔÏ ρτσЈςςǰ % ÏÎ the ÅÁÓÔ ɉ&ÉÇÕÒÅ ˍρ)1. 

Drone photo-ID missions were conducted in good weather: mandatory condition of over 

500 meters visibility and maximum force 5 wind (Beaufort scale). A detailed description of 

vehicle-based drone photo-ID methods is provided in the 2016 report (Yakovlev et al., 2016). 

During the operations, the south shore-based photo-ID team also used the Solmeta GMAX 

GPS Geotagger attached to the Nikon D810 camera. 

Since 2017, the unmanned drones DJI Phantom 4Pro were used for photo-ID purposes. 

They recorded high-quality JPEG photographs with maximum resolution 5472 x 3648 pixel, and 

also 4K video records with resolution 3840 x 2160 pixel. Often, both photo camera and drone were 

used for whales recording. During operations one of team members acted as a controller helping 

drone operator to find whales far from the coast line. Sometimes, drones were used to record 

whales at 2.5 km distance from the shore. However, in most cases drones recorded at a distance 

of about 800 meters from the shore with standard flight height 8 meters. 

The high-resolution photographs that were made by photo cameras and drones were saved 

in JPEG format to 10 Transcend SDXC 128 GB memory cards. 

$ÕÒÉÎÇ ÔÈÅÉÒ ×ÏÒË ÉÎ ÔÈÅ ÆÉÅÌÄ ÔÅÁÍÓ ÕÓÅÄ &ÕÊÉÎÏÎ χ ̖ υπ ÂÉÎÏÃÕÌÁÒ ÇÌÁÓÓÅÓ ÁÎÄ #ÅÌÅÓÔÒÏÎ 

20-φπ ̖ φπÍÍ ÔÅÌÅÓÃÏÐÅÓ ÔÏ ÓÃÁÎ ÓÅÁ ÓÕÒÆÁÃÅ ÁÎÄ ÆÉÎÄ ×ÈÁÌÅÓ ÆÏÒ ÆÕÒÔÈÅÒ ÒÅÃÏÒÄÉÎÇȢ 

All data were recorded and saved according to a procedure common for all the teams.  

                                                        
1 Estimated coordinates of the locations of whales within the observation area. 
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Photographs of gray whales obtained from specialists carrying out similar studies in Olga 

Bay off the southeastern shore of the Kamchatka Peninsula beyond the joint monitoring program 

were analyzed in 2018 in addition to the field teams data. Data was obtained from V.V. Vertiankin, 

who surveyed the animals on June 8, 15, and 17 and from A.M. Burdin, who provided for 

identification purposes the best photos of the right sides of whales taken on June 26, 27, and 28, 

but only of those animals that were absent from the Russian project catalogue, which contains only 

267 whales (Burdin et al., 2017). 

1.2. Laboratory Methods  

During lab processing of the photos, each photo obtained during a season is studied for the 

purpose of identifying it with a specific individual. In this case, standard photo-ID methods were 

used which are described in Special Issue No. 12 of the International Whaling Commission 

(Hammond et al., 1990). 

After all the pictures have been identified and supplied with a detailed description of the 

animal and its catalogue number, the best available photos for each whale that, if possible, best 

describe the animal, are selected. The whales encountered for the first time are assigned new 

catalogue numbers, if a high-quality image of the right side of the animal is available. Afterwards 

all the data are entered into a database, which makes it possible to extract any information on a 

specific animal, for any observation period, and groups of animals in each of the studied areas. A 

catalogue of identified individuals is prepared for each study year and is used as the basis for 

compiling a master catalogue that is updated yearly. The whale identification procedure is 

described in detail in Yakovlev et al. (2013).  

Photos obtained using drones made it necessary to update the catalogue with whale body 

photographs taken from height, as unique marks of animals known to the experts become hidden 

under water. Thus, a new fifth aspect appeared in whale catalogue ɀ Ȱ"ÁÃËȱȢ 4ÈÒÅÅ ÅØÐÅÒÔÓ ÖÅÒÉÆÉÅÄ 

proper whale identification. 
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2. SURVEY RESULTS 

2.1. Field Work Results  

The offshore team started taking gray whale photo and video imagery on August 4 and 

continued through October 15, 2018.  

The shore-based vehicle-based teams began work on July 3 and ended work on September 

29, 2018. The southern onshore vehicle-based crew conducted photographic surveys during the 

early period from June 2 to 30. These data were also provided for laboratory processing and 

analysis. Photo-identification was conducted in part of the northeast Sakhalin Island offshore area 

adjacent to Piltun Bay.  

General information on the vessel-based team efforts during survey is summarized in Table 

1.  The information on work areas and scope, as well as other survey data are provided in Table 

ˍρ ÉÎ ÔÈÅ !ÐÐÅÎÄÉØȢ $ÅÐÔÈ ÍÅÁÓÕÒÅÍÅÎÔÓ ×ÅÒÅ ÃÏÎÄÕÃÔÅÄ ×ÈÉÌÅ ÁÃÑÕÉÒÉng imagery from a boat at 

whale sighting locations in the Offshore and Piltun areas. 

Table 1. Volume of Photo-ID Work of Vessel-based Team off Sakhalin Island during the 

2018 Expedition (Field Data) 

Area 

Vessel-based team 

Work days 
Number of missions* Number of 

pods 
Number of 

whales M ˙π 

Piltun 0 0 0 0 0 

Offshore 16 10 15 221 428 

Total 16 25 221 428 

* Note:  
M ɀ a standard photographic identification mission conducted by a group using a motorboat; M0 ɀ gray 
whales are photographed from a vessel. 

 
The duration of the mission, the number of whale sightings during a mission, the number 

of observed whales in a pod, the duration of each sighting, etc., were recorded in the respective 

database section. In total, vessel-based teams photographed 428 animals including repeat 

sightings (field data). 
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The vehicle-based teams photographed 308 animals, including repeat sightings (field data). 

The information on the efforts of onshore vehicle-based teams and recorded animals is 

summarized in Table 2.  

Table 2. Scope of Photo-ID Operations Performed off Sakhalin Island in 2018 by Two 

Vehicle-based Teams (Field Data) 

Area 

South vehicle-based team North vehicle-based team 

Work 
days 

N of 
missions 

N of 
groups 

N of 
whales 

Work 
days 

N of 
missions 

N of 
groups 

N of 
whales 

Piltun 49 53 155 258 23 27 37 50 

 
Detailed descriptions of the study areas are ÇÉÖÅÎ ÉÎ ÐÁÓÔ ÙÅÁÒÓȭ ÒÅÐÏÒÔÓȢ 

A total of 33,146 photographs were taken by the three teams during the 2018 field season. 

The total number of whales recorded, including repeat sightings of the same whale during 

different missions, was 736 (field data)2. 

2.2. Identification of Whales and Number of Individuals  

All field materials obtained during the 2018 field season were processed and compared with 

data from previous years. Of particular interest is not only the information gathered regarding new 

whales, but also data pertaining to whales that were identified in previous years, since combining 

these data amasses more extensive and detailed information on the history of observations of 

individual animals. 

Compiling the annual and main gray whale catalogues is one of the tasks of the photo-ID 

operations. The quality of the gray whale identifications in subsequent encounters is contingent 

upon the thoroughness of the aspects documented in the catalogues. Not every whale in the 

catalogue contains images of all four aspects (i.e. the right side, the left side, the dorsal fluke and 

                                                        
2 The major difference between field and laboratory gray whale recording data can be explained by the fact that the 
vehicle-based teams cannot identify the left and right sides of the same animal in field conditions, and record it as 
different animals, Also, not all animals in the photos can be identified due to the low quality of images obtained from 
a large distance away. 
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the ventral fluke). The likelihood of obtaining complete coverage of all four aspects of each whale 

increases each year as new photographs are added to the catalogue. 

Along with the main catalogues, a record is also kept of whales whose photographs are not 

definitive enough to assign them a permanent number. This is done, so that they can be entered 

into the catalogues later, after complete data is obtained on these whales, without losing the 

information on the histories of encounters with them. After the number of a temporary whale is 

determined, it is added to the catalogue for the year in which it was first encountered. Information 

on temporary whales is given in Table A3 in the Appendix. In 2016, the database was completely 

revised, subsequently temporary whales with poor quality photos were identified based on 

encounters in the following years. All tables in the report and in the Appendix have been updated 

with the additional data. 

Thanks to drones, we gained the opportunity to add photos of dorsal fluke for young 

whales, which are encountered only in Piltun bay, into the catalogue. In addition, the images of 41 

whales taken from above were added into the 2017 catalogue, as often identification marks known 

to us are hidden under water. The 2018 catalogue will be supplemented with back images of 10 

animals taken from drones. Drone photo-ID improved whales recording capability, as often whales 

were under water and did not appear on surface. Provided that water was clear, it was possible to 

identify such animals. 

2.2.1. Identification of Whales and the Number of Animals Offshore Northeastern Sakhalin 

Island 

Data regarding the number of whales identified offshore northeast Sakhalin Island in 2002-

ςπρψ ÁÒÅ ÐÒÅÓÅÎÔÅÄ ÉÎ &ÉÇÕÒÅ ρ ÁÎÄ 4ÁÂÌÅ ˍς ÉÎ ÔÈÅ !ÐÐÅÎÄÉØȢ 
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Figure 1. Number of Gray Whales Recorded in the Catalogue and Identified in 2002-2018 off the 

NE Coast of Sakhalin Island 

During the 2018 field season, 155 animals were identified in the Piltun and Offshore feeding 

areas, including 12 new whales, including 10 calves and 2 adult whales sighted in the Offshore 

area. Taking into account the new data from all teams, the master catalogue of gray whales 

recorded off Sakhalin Island contains photos of 297 whales, including the deceased whale 

+/'7ρςφ ɉ4ÁÂÌÅ ˍς ÉÎ ÔÈÅ !ÐÐÅÎÄÉØɊȢ 7ÈÁÌÅ +/'7ςψτ ×ÁÓ ÐÈÏÔÏÇÒÁÐÈÅÄ ÉÎ ςπρυ ÁÎÄ added to 

the catalogue in 2018 after the 2015 data update. The left side of whale KOGW285 was 

photographed in 2007 by the behavior team and was presented for registration in the existing 

catalogue in 2018. Considering the fact that this whale appears under the number KamGW076 in 

the Kamchatka catalogue and we know how his right side looks, it was decided to assign a number 

to this whale in the Sakhalin Catalogue. 

New identified whales 
(including calves) 

Whales identified in previous 
years that were not sighted 
this year 

Identified whales 
encountered in the previous 
years 

Total number of identified 
whales recorded in the 
catalogue 
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2.2.2. Identification of Whales and Number of Animals in Olga Bay Offshore Southeastern 

Kamchatka Peninsula 

In 2018, not only photographs obtained as part of the Western Gray Whale Monitoring 

Program, but also photographs of gray whales taken by a team of specialists in the Kronotsky 

Nature Reserve (Olga Bay, Kamchatka) in June, were handed over for laboratory identification.  

During three days of surveys between June 8 and 17, 2018, V.V. Vertiankin photographed 

27 gray whales (KamGW), including three cow-calf pairs. Of the 27 animals, 16 also had a number 

in the Sakhalin master catalogue (KOGW), i.e. were also sighted offshore Sakhalin Island in 

different years of surveys. Fifteen whales were new to the Kamchatka Catalogue, including 3 

calves. 

!ÃÃÏÒÄÉÎÇ ÔÏ ÉÎÃÏÍÐÌÅÔÅ ÄÁÔÁ ɉÓÅÅ ÔÈÅ Ȱ-ÅÔÈÏÄÓȱ ÓÅÃÔÉÏÎɊ ÐÒÏÖÉÄÅÄ ÂÙ !Ȣ-Ȣ "ÕÒÄÉÎȟ ÄÕÒÉÎÇ 

the period from June 26 to 28, 2018 a total of 14 animals (KamGW) were identified, including a 

calf paired with a cow. The photograph of the cow shows only the head with a small front portion 

of the body. The cow was successfully identified after processing of all data obtained for the 2018 

ÓÅÁÓÏÎ ɉÓÅÅ ÔÈÅ Ȱ#Ï×-#ÁÌÆ 0ÁÉÒÓȱ ÓÅÃÔÉÏÎɊȢ /Æ ÔÈÅ ρτ ÁÎÉÍÁÌÓ ÐÈÏÔÏÇÒÁÐÈÅÄȟ ψ ÈÁÄ Á 3ÁËÈÁÌÉÎ 

catalogue number (KOGW). 

During a comparison of data obtained from the two sources (Vertyankin V.V. and Burdin 

A.M.) it became clear that 10 animals (KamGW) were registered by both researchers, and 5 of them 

had a Sakhalin catalogue number (KOGW). 

A total of 31 whales were registered (KamGW). Nineteen whales out of the total number of 

recorded animals were also sighted offshore Sakhalin Island in various years (KOGW). Of all the 

whales identified in Olga Bay, fifteen were sighted there for the first time, including four calves.  

Of the whales included into a Sakhalin catalogue, five were sighted in the Piltun area only 

as young of the year in different survey years, and have not been sighted in the waters off Sakhalin 

Island since then: 

KOGW142 (KamGW028) ɀ a calf in 2006. 

KOGW216 (KamGW162) ɀ a calf in 2012. 
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KOGW217 (KamGW171) ɀ a calf in 2012. 

KOGW236 (KamGW168) ɀ a calf in 2014. 

KOGW246 (KamGW163) ɀ a calf in 2015. 

The Kamchatka catalogue of gray whales currently includes photos of 174 animals, 95 of 

which also have a Sakhalin catalogue number (KamGW/KOGW). 

The total number of gray whales registered in Sakhalin and Kamchatka water areas and 

known from the Sakhalin Catalogue and identified in the 2018 season is 162. 

2.3. Cow-calf pairs  

In 2018, ten calves were recorded, 8 of which were paired with cows. 

According to the current practice (Yakovlev et al., 2013), all cows and calves are assigned 

confidence indices. The results of classification are presented in Table 3. 
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Table 3. Sighting Frequency of Cow-Calf Pairs and Calves Encountered without Cows 

Offshore Sakhalin Island in 2018, with the Assigned Confidence Indices*. 

Number of calf 
in main 

catalogue 
KOGW### 

Number of 
monitoring 

days 

Calf 
identification 

confidence 
index  

Number of cow 
in main 

catalogue 
KOGW### 

Number of 
monitoring 

days (cow with 
calf)  

Cow 
identification 

confidence 
index  

288 22  ̱ 019 3 I 
289 12  ̱ 093 7 I 
290 8  ̱ 044 4 I 
291 18 A 020 12 I 

292** 11 A -  - 
293 3 A 115 2 I 
294 7 A 107 6 I 
295 6  ̱ 103 4 I 

296** 3  ̱ - - - 
297 4 A 027 2 I 

Note: 
*See the description of the quantitative indices system in Section 3.5.6, Vol. I, 2013 Report (Yakovlev et al., 
2013). 
** Whales KOGW292 and KOGW296 were not sighted in pairs with cows; however, photos taken using an 
unmanned drone ÓÈÏ× ÃÌÅÁÒÌÙ ÄÉÓÃÅÒÎÉÂÌÅ ÁÔÔÒÉÂÕÔÅÓ ÏÆ ÃÁÌÖÅÓ ÁÎÄ ÓÍÁÌÌ ÂÏÄÙ ÓÉÚÅ ÉÎ ÃÏÎÔÒÁÓÔ ×ÉÔÈ ȰÎÏÎ-
ÃÁÌÖÅÓȱȢ 

 
Six of the identified cows already arrived with sucklings in previous years, while KOGW107 

and KOGW115 were sighted for the first time as nursing cows. 

The use of drones provided identification both of cow-calf pairs and solitary calves 

encountered in calf groups. Aerial photographs reliably show the body length difference between 

the calves and the adults. In addition, we were able to register calves feeding on their own. The 

first cow-calf pair was sighted on July 3. Calves without cows were encountered on several 

occasions (Table 6, Table A6), both ÉÎ ÔÈÅ ÃÏÍÐÁÎÙ ÏÆ ÏÔÈÅÒ ÃÏ×Ó ÁÎÄ ÉÎ ȰÃÁÌÆ ÇÒÏÕÐÓȱȟ ×ÈÉÃÈ ÉÓ 

why they could be identified as calves with greater confidence (Table 3). All of the identified calves 

were able to feed on their own already by early August. 

Out of the eight cows identified in 2018 in Sakhalin water area, four (KOGW019, KOGW020, 

KOGW044, KOGW115) were sighted earlier with calves in June in Olga Bay (Table 4). 
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Table 4. Intra -Seasonal Migration of Cows that Arrived with Calves in 2018. 

Whale number  
Date of first sighting in the survey area 

Olga Bay (Kamchatka) Piltun area (Sakhalin) Offshore area (Sakhalin) 
KOGW019 June 8 July 14 August 4 
KOGW020 June 8 July 14 August 28 
KOGW027 - July 14 August 16 
KOGW044 June 8 July 19 September 23 
KOGW093 - July 8 October 10 
KOGW103 - July 24 September 27 
KOGW107 - July 3 August 16 
KOGW115 June 28 August 2 September 16 

 
The data from the previous years show that the cow-calf pairs break-up starts 

approximately in mid-August and continues through mid-September. In 2018 season, some pairs 

were observed to break up earlier. The last cow-calf pair was sighted on August 4. As can be seen 

from Table 4, all of the identified nursing cows of the current season were recorded in the Offshore 

feeding area at a much later time. 

According to our research, for cows the interval between births varies from year to year, 

ranging from two to three or more years. Between 2002 and 2018, 31 cows from the Sakhalin 

Catalogue, came with calves to the feeding areas off Sakhalin and Kamchatka (Yakovlev et al., 2008, 

2009, 2010, 2011, 2012; Tyurneva et al., 2009, 2010, 2011, 2012). Of these, 24 cows were sighted 

with calves on two or more occasions (Table A6 in the Appendix). Because we have regularly 

observed the young of the year without cows, we obviously cannot account for all females who 

gave birth to calves in the current year. For example, KOGW047 was sighted with a calf in 2016, 

while cow KOGW022 came with a suckling in 2014. In 2018, they were sighted near other cow-

calf pairs and calf groups throughout the season, but were never recorded in a stable pair with a 

calf. Cows clearly showed a poor body condition (Class 4). It is possible that their unidentified 

calves have already switched to independent feeding, and we were unable to trace a connection 

between them. 
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2.4. Frequency of Sightings, Ages, and Movement of Identified Whales between Known 

Feeding Areas Offshore Sakhalin Island  

Generally, the same individuals come to Sakhalin every year for feeding. Some of these 

whales are recorded several times during a season and in different years, while others were 

recorded only once within a long period of time or are new for the catalogue. We suggested that 

due to the fact, that researchers cannot record all whales that come here for feeding, analyzing the 

2002ɀ2018 data on the return of known individual whales, we should consider only those 

individuals that are recorded at least once every three years as regularly-sighted whales. As a 

result, we identified a group of 182 whales that regularly come for feeding to the northeast 

offshore area of Sakhalin Island. Twenty one whales were recorded in this area at intervals greater 

than three years; this group was classified as rarely-sighted whales (Table A5). Of 73 whales 

encountered in Sakhalin water area during one season only and not encountered during the 

following years, 52 animals were identified as calves (Table 6).   

In 2018 two mature whales were encountered for the first time in the Offshore area3. They 

were new to our catalogs, and passport numbers were assigned to them. 

Whale (KOGW161) was identified during the current season in the Offshore area. It was 

encountered for the first time as a calf in 2008 in the Piltun area (KOGW161) and had not been 

sighted offshore Sakhalin Island until 2018. 

A total of 545 whales, including repeat sightings (encounters) and 155 individual 

whales, were identified among the whales photographed by three teams off Sakhalin Island during 

the 2018 season (Table 5). These data make it possible to determine the whale sighting frequency 

(SF) rate for the season. Based on SF rate we can make conclusions on the efforts to record the 

animals, the validity of group stability information, group movements, etc. 

Table 5. 2017 Gray Whale Identification off Northeastern Sakhalin by Research Teams in 2018 

Area Vessel-based team 
South vehicle -

based team 
North vehicle -

based team 
Total  

                                                        
3 Note: 12 new whales identified in 2018 were not counted as they were sighted only once. 
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Whales 
identified 
including 

re-sightings 

Total 
whales 

identifie
d 

Whales 
identified 
including 

re-sightings 

Total 
whales 
identifie

d 

Whales 
identified 
including 

re-sightings 

Total 
whales 

identifie
d 

Whales 
identified 
including 

re-sightings 

Total 
whales 
identifie

d 

Piltun - - 211 45 40 21 251 64 

Offshore 294 125 - - - - 294 125 

Total 294 125 211 45 40 21 545 155 

SF  2.35  4.69  1.90  3.52 

 

The animals were recorded in the Piltun area along the coast at depths of 4 - 14 m (see the 

area coordinates above) and in the Offshore area at depths of 20ɀ64 m (see the area coordinates 

ÁÂÏÖÅɊ ɉ&ÉÇÕÒÅ ˍρ ÉÎ ÔÈÅ !ÐÐÅÎÄÉØɊȢ  

The low SF rate presented by the northern vehicle-based team suggest that the observers 

photographed different animals. The team working in the southern part of the Piltun area mostly 

observed stable groups of young whales and cows with calves. 

Table 6. Frequency of Repeat Sightings of Identified Gray Whales (IDW) Photographed by 

All Teams off Sakhalin Island in 2018 

Number of an individual 
whale sightings  

ɉˍɊ 

Number of whales with  this 
number of sightings  

(B)  

Total number of whale 
sightings  
ɉˍØ"Ɋ ɕ 

1 37 37 
2 39 78 
3 39 117 
4 15 60 
5 3 15 
6 2 12 
7 5 35 
8 2 16 
9 2 18 
10 2 20 
11 3 33 
14 1 14 
17 2 34 
18 2 36 
20 1 20 

Total  155 545 

Note:* 



 

PHOTO-IDENTIFICATION OF GRAY WHALES (ESCHRICHTIUS 
ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALIN ISLAND IN 

2018 
REV. 01  

 

DOCUMENT NO. 1000-S-90-04-T-0961-00-E PAGE 27 OF 81 

*The number of whale sightings does not include temporary whales. 
 

The average number of sightings per individual (sighting frequency ɀ SF) for the 2018 

season was 3.52 (Table 7). 

Table 7. Frequency of Sightings of Gray Whales (IDW) 

Year 2002  2003  2004  2005  2006  2007  2008  2009  2010  2011  2012  2013  2014  2015  2016  2017  2018  

Number of 
whale 
sightings 

66 154 228 384 385 675 275 297 207 248 374 226 682 768 778 374 545 

Number of 
IDWs per year 

49 86 99 117 121 125 98 112 104 124 144 121 139 175 128 72 155 

Average 
number of 
IDW during 
the season 

1.35 1.79 2.3 3.28 3.18 5.4 2.81 2.65 1.99 2 2.6 1.87 4.91 4.39 6.08 5.19 3.52 

 
Whale movement patterns between the coastal (Piltun, including Chayvo) and the Offshore 

feeding areas have been studied based on repeat sightings of identified animals in both areas over 

the entire survey period of 2002-2018 ɉ&ÉÇÕÒÅ τȟ &ÉÇÕÒÅ ˍςȟ 4ÁÂÌÅÓ !τȟ ˍυ ÉÎ ÔÈÅ !ÐÐÅÎÄÉØɊȢ 

2.4.1. Offshore Feeding Area 

In 2018, weather conditions and the work schedule onboard the support vessel enabled 

the vessel crew to work for 16 days in the Offshore area. The volume and informative value of the 

data acquired was the most significant in all of the survey years. In 2018, 294 animals were 

identified in the Offshore area, taking into account repeat sightings (Table 3, Figure 2, Figure A1 

in the Appendix). Surveys conducted onboard the vessel (M0) were highly successful during 

vessel-based gray whale counts and during vessel movement through the Offshore area to perform 

operational tasks (Figure 2). 
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Figure 2. Registrations of Identified Gray Whales in the Offshore Area for Each Day of Photo-ID 

Surveys as Part of the 2018 Expedition 

The efforts made in the 2018 season in the Offshore area were much greater than in 2016 

and especially in 2017, when the weather conditions and a tight schedule of work onboard support 

vessels did not allow the vessel crew to complete the entire scope of surveys planned for the 

Offshore area. Therefore, the total number of whales identified in 2016 and 2017 was less than the 

number of whales recorded during the dedicated vessel-based distribution surveys in the Offshore 

area, when from 32 to 70 animals were recorded during a work day. (MAIN REPORT ON THE GRAY 

WHALES (ESCHRICHTIUS ROBUSTUS) MONITORING PROGRAM OFF THE NORTHEAST COAST OF 

SAKHALIN ISLAND IN 2017).  

A total of 125 whales were identified in the Offshore area during the field season, 15 of 

which were encountered for the first time in deep waters. Of the total number of animals recorded, 

109 were sighted only here (i.e., they were not sighted in the Piltun area in 2018) (Figure 3, Tables 

A4, A5 in the Appendix). 

Identified whales  
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Figure 3. The Ratio of Whales Sighted in the Piltun and Offshore Feeding Areas vs. the Total 

Number of Identified Whales in 2018. 

In 2018, same as in all previous study years, the research teams did not observe any young 

whales (up to 4 year old), calves, or cow-calf pairs in the Offshore feeding area. 

2.4.2. Piltun Feeding Area 

251 whales, including repeat sightings, were photographed in the Piltun area in 2018 by two 

teams. 

The ratio of whales identified in the Piltun feeding area vs. the 
total number of whales in 2018  

Recorded 
whales 81% 

The ratio of whales identified in the Offshore feeding area vs. 
the total number of whales in 2018  

 

Calves 7% 

Other whales 
23% 

Not sighted in the 
area 19% 

Not sighted in 
the area 70% 



 

PHOTO-IDENTIFICATION OF GRAY WHALES (ESCHRICHTIUS 
ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALIN ISLAND IN 

2018 
REV. 01  

 

DOCUMENT NO. 1000-S-90-04-T-0961-00-E PAGE 30 OF 81 

 

 

Figure 4. Sightings of Calves and Animals Older than 1 year in the South and North Parts of the 

Piltun Feeding Area for Each Work Day of the 2018 Field Season 

Data shown in Figure 4 indicates a considerable difference between gray whale sightings 

in the south and north parts of the Piltun feeding area. Most sightings of animals older than 1 year 

were recorded between early July and mid-August in the south Piltun area, while a sharp decline 

in the number of non-ÃÁÌÖÅÓȱ was recorded here in the second half of August. The number of whale 
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sightings in the north Piltun area was low, and not a single animal was recorded between mid-

August and late August; however, a small number of whales were photographed in the area in 

September (Figure 3, Figure A1, Table A5 in the Appendix).  

A total of 46 animals were sighted in the Piltun feeding area, 30 of which were registered 

in this area only (Figure 3). Out of the total number of identified whales, 10 animals (7%) were no 

older than 1 year (Figure 4, Table A4 in the Appendix). 

Sixteen whales were identified in the Piltun area and the Offshore area each during the 

2018 field season (Figure 5, Table ̱ 3 in the Appendix). 

 

Figure 5. Number of Whales Sighted in the Main Feeding Areas off NE Sakhalin Island from 2002 

through 2018 

From 2002 to 2018, 290 (98% of all known whales in the catalogue) whales were sighted 

in the Piltun feeding area, of which 143 had never been recorded in the Offshore feeding area. This 

quantity includes calves and young whales no older than 4. Only four whales were not sighted 

anywhere else except the Offshore feeding area, including 2 new whales (Figure 6). 
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Figure 6. Ratio of Gray Whales Sighted in the Offshore and Piltun Areas throughout All Study 

Years (2002ɀ2018) 

Over the 17 years of monitoring, 44.8% of the known whales were recorded as calves for 

the first time (Table A6 in the Appendix). Therefore, we know the age of 133 whales described in 

the Sakhalin Master Catalogue of Whales. Of these, 42 whales (ten calves identified in 2018 are not 

included in this number) were sighted off Sakhalin Island only once when they were less than 1 

year old (Table A5 in the Appendix). We recorded a total of 147 whales that used the Piltun and 

Offshore feeding areas both during the same season and in different years (Figure 5, Figure 6, 

Table A5). Twenty-nine whales that were identified in the Piltun area for the first time as young-

of-the-year were also sighted in the Offshore area in different years. Three cows that repeatedly 

brought sucklings to the Piltun area had never been sighted in the Offshore area (Tables A5, A6 in 

the Appendix). 

Calves and young whales apparently cannot feed at great depths and have always been 

observed only in the nearshore zone at depths of 4 to 15 meters. For this reason, we believe that 

the whale movements between the shallow and deep-water feeding areas are a common 

occurrence and depend on the presence of available food, as well as on the physical abilities of the 

whales. 

One whale was photographed north of Cape Elizaveta in 2005 and has not been seen since. 

In all the years of the study, 12 whales have been encountered near Okha, and all of them have also 

been seen in other areas. In 2015, two whales were sighted in the waters off the Vostochny wildlife 

refuge, and since then have not been encountered anywhere. 

Ration of identified whales in the Piltun Area  

Sighted 
whales 83% 

Not sighted in the 
area 49% 

Ration of identified whales in the Offshore 
Area  

Not sighted in 
the area 2% 

Sighted 
whales 50% 

Sighted only 
here 1% 

Of these, 
whales less 
than 4 years 

old 15% 
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2.5. Body Condition  

2.5.1. Body Weight 

In 2018, 19 whales with poor body condition (BC) were identified, including 8 nursing cows we 

could identify (Table 8). 

Table 8. Body Condition of Gray Whales off Sakhalin Island in 2018. 

BC Class 
Number of Whales in Each BC 

Class in 2018  
Percentage of Whales in Each BC Class 

Recorded in 2018  

0 84 66.1 

I 24 18.9 

II  10 7.9 

III  5 3.9 

IV 4 3.1 

Notes: 
- The body condition of 127 whales could be determined using photographs 
- Classes 0, I ɀ animals with normal body condition 
- Classes II, III, and IV ɀ animals with poor body condition (highlighted green).  
- If a whale had high BC class during the first encounter, but BC improved during the 

subsequent sightings, we used the BC data recorded during the last sighting. 
 

This accounts for 14.9% of the total number of animals with a specific body condition (127 

animals) recorded in 2018 (Tables 7, 8). Just like in previous years, all calves recorded in 2018 

were well-nourished. 

Table 9. Number of Whales with Poor Body Condition (BC) Sighted Offshore Sakhalin 

Island in 2003-2018 

Year 
Total Identified 

Whales 

Total Whales 
with Low BC 

Class 

Percentage of Total 
Recorded Whales 
with Low BC Class 

Number of Nursing 
Cows Recorded in 

Given Year 

2003 86 15 17.4% 9 

2004 99 11 11.1% 3 

2005 117 10 8.5% 3 

2006 121 20 16.4% 3 

2007 125 13 10.4% 6 
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Year 
Total Identified 

Whales 

Total Whales 
with Low BC 

Class 

Percentage of Total 
Recorded Whales 
with Low BC Class 

Number of Nursing 
Cows Recorded in 

Given Year 

2008 98 20 20.4% 3 

2009 112 19 17.0% 3 

2010 104 12 11.5% 5 

2011 124 23 18.5% 7 

2012 144 14 9.7% 1 

2013 121 25 30,3% 3 

2014 139 20 14.4% 9 

2015 175(150*)  29 19.3% 8 

2016 128(108*)  23 21.3% 8 

2017 72(63*)  21 33.3% 6 

2018 155(127*) 19 15.0% 8 

Note: 
* Total number of whales with recorded BC. (Only data for whales with photographs that allowed 
assessment of the body condition were used in the table). 
 

A reliable decrease in sightings of whales with poor BC was noted in the Piltun area by the 

end of the observation period (Figure 7).  
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Figure 7Ȣ 0ÅÒÃÅÎÔÁÇÅ ÏÆ 0ÈÏÔÏȤÉÄÅÎÔÉÆÉÅÄ 'ÒÁÙ 7ÈÁÌÅÓ ×ÉÔÈÉÎ %ÁÃÈ "ÏÄÙ #ÏÎÄÉÔÉÏÎ ɉ"#Ɋ #ÌÁÓÓ 

Relative to the Total Number of Whales Recorded during the 2018 Field Season in the Piltun 

Area. 

In general, the whales identified in the Offshore feeding area had good body condition 

(Figure 6). The number of whales with BC class 3-4 increased somewhat in the Offshore feeding 

area in September. These whales have been identified as females who in the current year came to 

the Piltun area with calves for the first time and later on, after the break-up of the pairs, moved to 

the Offshore area for feeding. 

BC class 
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Figure 8Ȣ 0ÅÒÃÅÎÔÁÇÅ ÏÆ 0ÈÏÔÏȤÉÄÅÎÔÉÆÉÅÄ 'ÒÁÙ 7ÈÁÌÅÓ ×ÉÔÈÉÎ %ÁÃÈ "ÏÄÙ #ÏÎÄÉÔÉÏÎ ɉ"#Ɋ #ÌÁÓÓ 

Relative to the Total Number of Whales Recorded during the 2018 Field Season in the Offshore 

Area. 

Improved BC was noted in 27 whales during the 2018 field season, including identified 

cows (Figure 9). 

  

BC 
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Figure 9. Changes in the Body Condition of Cow KOGW044 that Arrived with a Calf in 2018 

during the Feeding Season 

In 2018, we were able to track the body condition of animals that were identified in 2017 

as cows with calves. Six cows that had been seen with calves in 2017 were sighted in 2018 in the 

Offshore area. All the cows had improved BC (Table 10). 

Table 10. Year-to-Year Comparison of the Body Condition of 2016 Cows and Calves 

Observed off NE Coast of Sakhalin Island in 2018 

 

Number of 
cows with 
calves in 

2017  

Number of 
cows/calves 

with poor BC in 
2017  

Number of 
sighted 

cows/calves in 
2018  from 2017  

Changes in BC observed in 2018 
vs. 2017 

Improvement 
in BC 

Worsening of 
BC 

Cows 6 6 6 6 0 

Calves 9 0 1 0 0 
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