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SUMMARY
Report contains 69 pages,11 figures, 15 tables,and asupplement

REPORT ON RESEARCH WORKPHOTOIDENTIFICATION OF GRAY WHALES
(ESCHRICHTIUS ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALINNSIARD

PHOTGIDENTIFICATION, COUNT, GRAY WHALES, ESCHRICHTIUS ROBUSTUS, PILTUN
AREA, NORTHEAST SAKHALIN

Photographic identification surveyshave beenconducted offshore Northeastern Sakhalin
Island since 2002 as part of the comprehensive mukinnual Western graywhale (Eschrichtius
robustug monitoring program being implemented on commission from the companies Exxon
Neftegas Limited and Sakhalin Energy Investment Company Ltd. In 2018, the company
GazpromneftSakhalin LLC joined this project and has beemanaging 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 2@Lare described in this report and compared with the
findings of previous years. The multiyear 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 phote and video-identification of gray whales was
conducted by one team based on vessels using launch boats. In 20A@15, an onshore camp was
set up for the second boat team, and efforts were ae to collect photographic materials directly
from shore. The south and north onshore vehickbased teams were moving along the coast
collecting data on the animals feeding in shallow waters, and the bebhased teams carried out
photographic surveys in deper 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 effés of the vesselbased
team focused on the Offshoréeedingarea, where 125 whales (16 of which was also sighted in the

Piltun feedingarea) were recorded.

In the Piltun area the north vehiclebased team recorded 21 whales. The south vehiele
based teams onducting 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 irhe 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 frorapecialists working outside the joint
monitoring program. A total of 31 whales were photographedNineteen whales out of the total
number of recorded animals wee also sighted offshore Sakhalin Island in various years. Five
whales thatwere assigned numbers in the SakhaliCataloguewere sighted in the Piltunarea as
the young of the year and were not sighted there subsequently. Of all the whales identified in ®Ig
Bay, fifteen were sighted there for the first time, including four calves. All calves were paired with

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

Annual gray whale records are affected by the scope of work (efforts) drthe number of
animals present in the study area, which varies from season to seasdhe vessel crew worked for
16 days in the Offshore area in 2018 he efforts made were much greater than in 2016 and 2017,
when the vessel teanfailed to perform the entire scope of survey planned in the Offshore area due
to weather conditions and tight schedule of supply boats operationg herefore, the number of

identified whales in 2018 was significantlyhigher than in two previous years.

The use of the unmanned drons 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 saméhat were photographedby the unmanned dronesVideo recording from

unmanned dronesalsohelped to obtain new data abouthe animals feeding and behavior.
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Twelve (12) new whales, includingten (10) calves and two (2) adult whales, were
identified in the Offshore area during field studiesCurrently the Sakhalin gray whale catalogue

includes 297 identified individuals.

From 2002 to 2018, 290 whales were sighted in the Piltuarea, of which 143 had never
been encountered in the Offisore 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 OkH{80 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 amlgere by our teams, but
according to Burdin A.M., one of them was encountered in Olga Bay (Kamchatka Peninsula)
(Burdin et al. 2017).

Cowrcalf pairs were recorded in the Sakhalin offshore area only in the Piltun feeding area.
The number of calves varies ftim year to year. The smallest number observed was 3 calves in
2004, and the largest number was 17 calves in 2011. In 2018 cow-calf pairs and 2 unassociated
calves (a total of 10 calves) were recorded off Sakhalin Island. All calves observed in all thelg

years were in good physical condition.

According to longterm observations, the breakup of cow-calf pairs usually begins in mid
August and continues until midSeptember. In 2018, the last pair was sighted on August 4. In the
next days of the observations, the calves were sighted only in calfogps. 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 éngth of calves and grown whales bodies. All identified calves

started to procure food independentlyafter 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 theeason.
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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 mber of whales is increasing.
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INTRODUCTION

Exxon Neftegas Limited (ENL), the operator of the Sakhalih consortium, and Sakhalin
Energy Investment CompanyLtd. (Sakhalin Energy) the operator of the Sakhalir2 project, are
performing commercial development of oil and gas reserves on the continental shelf off northeast
Sakhalin Island,in the Sea of OkhotskOperations as part of these projects are being conducted
close to summerfeeding grounds ofthe Sakhalin group ofgray whales Eschrichtius robustusGray
whale of the OkhotskKorean (Asian) or West-pacific (Western) subpopulation was classified by
the International Union for Conservation of Nature (IUCN) as an endangered spesi (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. Gazpromnef8akhaln, Ayastsky 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 whalesEschrichtius robustus monitoring program
the photo-identification surveys of gray whales started in 2002, and since then have been annually
performed in summer/fall feeding period of animalsMulti -year studies have yielded valuable data
on these animals, which use the water ared the northeast cost of Sakhalin Island as their feeding
grounds in summer. Study ofthe 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 workon 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 coaBhe on a vehicle andook photos of whales upon
detection. The experience was successful, and in 2015, capabilities of shbesed photo-
identification were used in addition to photo-identification from the boats. In 2A.6, the south
shore-basedteam tried to collect photo and video material using unmanned drons. Acquired

images were of good quality to identify whales, and in 2018, two shofieased teams had an
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opportunity to use DJI Phantom 4Pro drones for photidentification. This allowed not onlyobtain

guality images of whales, but also collecadditional data, for example, about cowcalf pairs.

Gray whale photeidentification operations, the results of which are described in this
report, were conducted in JuneOctober in accordance with theGray Whales MonitoringProgram
off the Northeast Coast of Sakhalin Island in 2018 developed by ENL and SakhEnergyand the
environmental monitoring program based on the GazpromnefBakhalin LLC(Gazpromneft
Sakhalin) scope of work The studies were duly endorsed by the federal executive agencigthe
Ministry of Natural Resources and Ecology of the Russi&ederation (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 photadentification, as a
major monitoring component, substantiates the need for and theesting up of impact mitigation
measures and makes it possible to monitor the effectiveness of such measures. More detailed

objectives of the photelD studies under the Joint Monitoring Program are summarized below.

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

Sakhalin were as follows:

1. Update the photelID 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 #inity of somewhale speciesto the specific feeding areas northeast of
Sakhalin;

4. Describe feeding group demographics and structure;

5. Describe habitat use ificluding seasonal ancannual movements of individualgray

whales between feeding areas);
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6. Assess the number of cowcalf pairs, theirbody condition, use of habitatand the

annual determination of separation dates of such pairs.

This report provides a brief overview of the results of gray whale photdD efforts in 2018.
For a comparative analyss, this report uses data and results taken from photalentification
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, 2012,2&nd
2014, 2015, 2016, 2017; Yakovlev et al., 2015).

1. MATERIALS ANDMETHODS

1.1. Study Area and Field Work Methods

The studies ofthore Sakhalin Island basically encompass the two traditional summeall
whale feeding areag OEA 0 ET OO1 zA 6 A B)nghretahidgrl20km along the shore  of
Piltun Bay, where the whales feed primarily at depths of less than 20 m, and the Offshore area,
1 TAAOAA AEOOOEAO 1T EAAOCET @A JEWIO . #E AWEGEEM (MéBENGVELD Ji Uy
and Yakovlev, 2002; Yakdev et al.,2009). The primary materials for the photcidentification of
gray whales were collected from June 2 through October 15, 2018 (Figures A1, A3).

The 2018 materials were collected by three photdD teams. Onevessetbasedteam was
based on Siem Sapphire vessel (Gazproeft-Sakhalin, SakhaliA3 project operator), and two
onshore teams were based at camps on the coast. Thashore teamsmoved 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 thesselbased team

was conducted during the period from August 4 through October 15, 2018. The wkowas
performed from an FRC boat with a watefjet motor, or from the vessel during recording
operations and production operation support trips. All photeID operations were conducted
xEOEET OEA 1 AOGEOOAAO vcgldtxo . TTTOEEOOABOE pAlcA
OEA xAOO AT A ptoJuvwos % 11T OEA AAOGO j &ECOOA _p(Q

vesselbased photeID teamare presented in the annual report (Yakovlev et al., 2013a).
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The planned onshore vehiclébased photceidentification team work (drone photo-ID) in

2018 were conducted from July 3 through September 29. In addition sauthern team ledby Peter
Van der Wblf conducted gray whale surveys during early periods of the feeding seasdaring the

period from June 2 toJune 30.

Onshore vehiclebased drone photelD was performed in the southern and northern parts
ofthe Pitun EAAAET ¢ AOAA AT A AT OAOAA AT AOAA AOT I uvcgl
AT A EOT 1 pthexdBpO&§ Ob TpitheAAQP j9ETOOA _ p

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 photelD methods is provided in the 2016 report (Yakovlev et al., 2016).

During the operations, the southshore-basedphoto-ID team also used the Solmeta GMAX

GPS Geotagger attached to the Nikon D810 camera.

Since 2017, the unmanned drones DJI Pm@m 4Pro were used for photelD purposes.
They recorded highquality 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 drawecorded ata 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.

$00ET ¢ OEAEO x1 OE ET OEA EEAT A OAAI O OOAA .
20comm . omnii OAI AOGAT PAO O OAAT OAA OOOEAAA AT A

All data were recorded and saged according to a procedure commofor all the teams.

1 Estimated coordinates of the locations of whales within the observation area.
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Photographs of gray whalesobtained from specialists carrying out similar studiesn Olga
Bay off the southeastern shore of the Kamchatka Peninsuteyond the joint monitoring program
were analyzedin 2018 in addition to the field teamsdata. 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 2@, 2and 28,
but only of those animals that were absent from the Russian projecatalogue 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 thiscase, standard photdD 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 ad 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 highquality image of the right side of the animal is available. Afterwards
all the data are entered into a dathase, which makes it possible to extract any information on a
specific animal, for any observation period, and groups of animals in eaohthe 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. (2018

Photos obtained usingdrones made it necessary to updatehe catalogue with whale body
photographs taken from height, as unique marks of animals knawto the experts become hidden
under water. Thus, a new fifth aspect appeared in whale catalogg®" B&8 4 EOAA A@PAO

proper whale identification.

DOCUMENT NO. 1000-S-90-04-T-0961-00-E PAGE 16 OF 81



PHOTO-IDENTIFICATION OF GRAY WHALES (ESCHRICHTIUS
ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALIN ISLAND IN REV. 01
2018

2. SURVEYRESULTS

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 shorebasedvehicle-basedteams began work on July 3 and ended work on September
29, 2018. The southern onshore vehickbased crewconducted photographic surveys during the
early period from June 2 to 30. Theselata were also provided for laboratory processing and
analysis. Photeidentification was conducted in part of the northeast Sakhalin Island offshore area

adjacent to Piltun Bay

General information on thevesselbasedteam 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
p ET OEA ' PPAT AEQS8 $ADOE | AAOOQikhghd ot abokt&A Al

whale sighting locations in the Offshore and Piltun areas.

Table 1. Volume of PhotelD Work of Vesselbased Team off Sakhalin Island during the
2018 Expedition (Field Data)

Vesselbased team
Area Number of missions* Number of Number of
Work days :
M s pods whales
Piltun 0 0 0 0 0
Offshore 16 10 15 221 428
Total 16 25 221 428

* Note:
M z a standard photographic identification mission conducted by a group using a motorboat; MQgray
whalesare 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., weexorded in the respective
database section.In total, vessetbased teamsphotographed 428 animals including repeat

sightings (field data).
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The vehiclebased teams photographed 308 animals, including repeat sightings (field data).
The information on the efforts of onshore vehicle-based teams and reorded animals is

summarized in Table 2.

Table 2. Scope of PhotdD Operations Performed off Sakhalin Island in 2018 by Two

Vehicle-based Teams (Field Data)

South vehiclebased team North vehicle-based team
Area Work N of N of N of Work N of N of N of
days missions | groups | whales days missions | groups | whales
Piltun 49 53 155 258 23 27 37 50

Detailed descriptions of the study areasar€ EOAT ET BDAOO UAAOOS6 OAD

A total of 33,146 photographs were taken by théhree 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 data2.

2.2. ldentification of Whales and Number of Individuals

All field materials obtained duing the 2018 field seasonwere processed and compared with
data from previous year®f particular interestis not only the information gathered regarding new
whales, but also data pertaining to whales thawere 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 phtlo
operations. The quality of the gray whale identifications in subsequent encounters is contingent
upon the thoroughness of the aspects documented in the catalogai 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 whaleecording 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 thew 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 asew 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 dongo that they can be entered
into the catalogues later, akr 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. Infoation
on temporary whales is given in Table A3 ithe Appendix. In 2016, the dathase was completely
revised, subsequently temporary whales with poor quality photos were identified based on
encounters in the following years. All tables in the reporéind inthe Appendixhave 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 fom 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 photdD improved whales recording capability, a 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. ldentification of Whales andthe Numberof Animals Offshore Northeastern Sakhalin

Island

Data regarding the number of wiales identified offshore northeastSakhalin Island in 2002
cmpy AOA DPOAOGAT OAA ET &ECOOA p AT A 4AAT A _¢
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Figure 1. Number of Gray Whales Recorded in the Catalogue and Identified in 262218 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 whalesincluding 10 calves and2 adult whales sighted in the Offshore

area. Taking into account the new data fronall teams, the master celogue of gray whales

recorded off Sakhalin Island contains photos of 297 whales, including the deceased whale
o | 4AAT A _¢ ET OEA ' pPbAT AE@Q8 7 Edddedto +/ '
the catalogue in 2018 after the 2015 data update. The R side of whale KOGW285 was

+/ " 7p¢

photographed in 2007 by the behavior team andvas presented for registration in the existing

catalogue in 2018. Considering the fact that this whale appears under the number KamGWQ076 in

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

to this whale i

n the Sakhalin Cataloge.
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2.2.2. Identification of Whales and Number of Animals in Olga Bay Offsho@®utheastern

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 idersificn.

During three days of surveys between June 8 and 17, 2018, V.V. Vertiankin photographed
27 gray whales (KamG\V) including three cowcalf pairs. Of the 27 animals, 16 also had a number
in the Sakhalin mastercatalogue (KOGW), i.e. were also sighted offshore Sakhalin Island in
different years of surveys. Fifteen whales were new to the Kamchatkaatalogue including 3
calves.

| AAT OAET ¢ O1T ETAITI Pl AOA AAOA j OAA OEA O- AOE
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 onthe head with a small front portion
of the body. The cow was successfully identified after processing of all data obtained for the 2018
OAAOT T | OAAATOE Ao A G006 OAAOCET T Qs / &£ OEA pt ATE
cataloguenumber (KOGW).

During a comparison of data obtained from the two sourceévertyankin V.V. and Burdin
A.M.)it became cleatthat 10 animals (KamGW) were registered by both researchers, and 5 of them
had a Sakhalircataloguenumber (KOGW).

A total of 31 whales were registeredKamGW).Nineteenwhales out of the total number of
recorded animals were also sighted offshore Sakhalin Island in various years (KOGWj.all the

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

Of the whalesincluded into a Sakhalincatalogue five were sighted in the Piltun area only
as young of the year in different survey years, and have not been sighted in the watersS#khalin

Island since then:
KOGW142 (KamGW0287 a calf in 2006.

KOGW216 (Kan&W162)z a calf in 2012.
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KOGW217 (KamGW1717 a calf in 2012.
KOGW236 (KamGW168] a calf in 2014.
KOGW246 (KamGW163y a calf in 2015.

The Kamchatkacatalogueof gray whales currently includes photos of 174 animal95 of

which also have a Sakhalicataloguenumber (KamGW/KOGW).

The total number of gray whalesregistered in Sakhalin and Kamchatka water areas and

known from the SakhalinCatalogueand identified in the 2018 season is 162.

2.3. Cow-calf pairs
In 2018, ten calves were recorded, 8 of which werpaired 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 CowCalf Pars and Calves Encountered without Cows
Offshore Sakhalin Island in 2018, with the Assigned Confidence Indices*.

Number of calf Calf Number of cow Number of Cow
. : Number of . o : . o . .
in main oo identification in main monitoring identification
monitoring . , )
catalogue davs confidence catalogue days (cow with confidence
KOGW:## y index KOGW### calf) index
288 22 ) 019 3 I
289 12 ) 093 7 [
290 8 ) 044 4 [
291 18 A 020 12 I
292** 11 A - -
293 3 A 115 2 [
294 7 A 107 6 I
295 6 ) 103 4 I
296** 3 ) - - -
297 4 027 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 usingan
unmanneddroneOET x Al AAOI U AEOAAOT EAI A i-£ AAT
AAl OAOo6 8

Six of the identified cows already arrived wih 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 cowcalf pairs and solitary calves
encountered in calf groupsAerial photographs reliably show thebody length difference between
the calves and the adults. In addition, we were able to regest calves feeding on their ownThe
first cow-calf pair was sighted on July 3. Calves without cows were encountered on several
occasions (Table 6, Table A6), bothii OEA AT i PAT U T &£ 1T OEAO Al xO0 A
why they could be identified as calves with greater confidence (Table 3ll of the identified calves

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

Out of the eight cows identified ir2018 in Sakhalin water area four (KOGW019, KOGWO020,
KOGW044KOGW115 were sightedearlier 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 fi_rst sighting in the_ survey area _
Olga Bay (Kamchatka) Piltun area(Sakhalin) Offshorearea(Sakhalin)

KOGWO019 June 8 July 14 August 4
KOGWO020 June 8 July 14 August 28
KOGWO027 - July 14 August 16
KOGW044 June 8 July 19 September 23
KOGWO093 - 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 cowalf pairs break-up starts
approximately in mid-Augustand continuesthrough mid-September. In 2018 seasorsome pairs
were observed to breakup earlier. The last cowcalf pair was sighted on August 4. Asan 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 cow$rom the Sakhalin
Cataloguecame 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 comee sighted
with calves on two or more occasions (Table A6 in the Appendix). Because we have regularly
observedthe young of the yearwithout cows, we obviously cannot account for all femalews/ho
gave birth to calves in the current year. For example, KOQW?7 was sighted with a calf in 2016,
while cow KOGWO022 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 @oor 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 6time or are new for the catalogue. We suggested that
due to the factthat researchers cannot record all whales that come here for feedipgnalyzing the
200272018 data on the return of known individual whales, we should consider only those
individuals that are recorded at least once every three years as regulasighted whales. As a
result, we identified a group of 182 whales that regularlycome 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 rarelgighted whales (Table A5).Of 73 whales
encountered in Sakhalin wagér area during one seasoronly 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 theOffshoreareas. They

were new to ourcatalogs and passpot numbers were assigned to them

Whale (KOGWL61) was identified during the current season in the Offshore aredt 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 208.

A total of 545 whales, includingrepeat sightings (encounters) and 155 individual
whales,were identified amongthe whales photographed by three teams off Sakhalin Island during
the 2018 season (Tabl&). These data make it possible to determine the whasighting 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 Whalddentification off Northeastern Sakhalin by Research Teams in 2018

Area Vessel-based team South vehicle- North vehicle - Total
based team based team

3 Note: 12 new whales identified in 2018 were not counted as they were sighted only once.
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Whales Total Whales Total Whales Total Whales Total
identified whales identified whales identified whales identified whales
including | identifie including | identifie including | identifie including | identifie
re-sightings d re-sightings d re-sightings d re-sightings 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 Pilturarea along the coast at depths of 414 m (see the
area coordinates above) and in the Offshore area at depths20z764 m (see the area coordinates
AAT OAQ | &ECOOA _p ET OEA | bPAT AE@QS

The low SF rate presented by the northern vehickeased team suggesthat 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 Number of whales with this Total number of whale
whale sightings number of sightings sightings

i - q (B) i _@2"q s

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:*

DOCUMENT NO. 1000-S-90-04-T-0961-00-E

PAGE 26 OF 81




PHOTO-IDENTIFICATION OF GRAY WHALES (ESCHRICHTIUS

2018

ROBUSTUS) OFF THE NORTHEAST COAST OF SAKHALIN ISLAND IN

REV. 01

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

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

season was 3.52 (Tabl@).

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

54

2.81

2.65

1.99

2.6

1.87

491

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 sightingsadntified animals in both areas over
the entire survey period of 20022018j & ECOOA

2.4.1. OffshoreFeedingArea

T h

&ECOOA

_¢h 4AAIAO

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

the vessel crew to work forl6 daysin the Offshore area. The volume and informative value of the

data acquired was the most significant in all of the survey years. In 281294 animals were

identified in the Offshore awea, taking into account repeasightings (Table 3, Figure 2, Figure Al

in the Appendix). Surveys conducted onboard the vessel (M0O) were highly successful during

vessetbased gray whale counts and during vesg 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 Phiio
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 vesdecrew to complete the entire scope of surveys planned for the
Offshore areaTherefore, thetotal number of whalesidentified in 2016 and 2017was less than the
number of whales recorded during thededicatedvessetbased distribution surveys in the Offshoe
area, when from 32 to 7Ganimalswere recorded during a work day. (MAIN REPORT ON THERAY
WHALES (ESCHRICHTIUS ROBUSTUGNITORING PROGRABFF THE NORTHEAST COAST OF
SAKHALIN ISLAND IN 2017).

A total of 125 whales wereidentified in the Offshore areaduring 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) (FiguBe Tables
A4, A5 in theAppendix).
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Theratioof whalesidentifiedin the Offshorefeeding area vs

Theratioof whalesdentifiedin the Piltunfeeding area vs. tt the total number of whalesois

total number of whales 2018
Not sighted in the
Calves’% areal9%

Other whale
23%

Recorded

Not sighted ir whales81%

the are&0%

Figure 3. The Ratio of Whales Sighted in the Pilttemd 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 cowcalf pairs in the Offshore feeding area.

2.4.2. Piltun FeedingArea

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

teams.
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Figure 4. Sightings of Calves and Animals Older than 1 year in the South and North Parts of the
Piltun FeedingArea for Each Work Day of the 2018 Field Season

Data shown in Figure 4 indicates a considerable difference between gray whalgtgings
in the south and north parts of the Pilturfeedingarea. Most sightings of animals older than 1 year
were recorded between early Juhand mid-August in the south Piltun area, while aharp decline

in the number of nonA A 1 @ds@eaorded 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 photographadthe areain

Sepember (Figure 3, Figure Al, Table A5 in the Appendix).

Atotal of 46 animalswere sighted in the Piltun feeding area 30 of which were registered
in this area only (Figure3). 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).
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Figure 5. Number of Whales Sighted in the Main Feeding Areaf NE Sakhalin Island from 2002
through 2018

From 2002 to 2018, 290(98% of all known whales in thecatalogue whales were sighted
in the Piltun feedingarea, of which 143 had never been recorded in the Offshofeedingarea. This
guantity includes calves and young whales no older than 4. Only four whales were not sighted

anywhere else except the Offshoréeedingarea, 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 (200%2018)

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 MasteiCatalogueof Whales. Of these, 42 whales (ten calveentified 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 te same season and in different years (Figure 5, Figure 6,
Table A5). Twentynine 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 arealles A5, A6 in

the Appendix).

Calves and young whales apparently cannot feed at great depths and have always been
observedonly in the nearshore zone at depths of 4 to 15 meters. For this reason, we believe that
the whale movements between the shallow and deewater feeding areas are acommon
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 be@mcountered near Okha, and all of them haaso
been seen in other areasn 2015, two whales were sighted in the waters off the Vostochny wildlife

refuge, and since then have not been encountered anywhere.
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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 cavs we
could identify (Table §).

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

BC Class Number of Wh._ales in Each BC | Percentage of Whale_s in Each BC Class
Class in2018 Recorded in 2018
0 84 66.1
I 24 18.9
Il 10 7.9
1 5 3.9
\Y 4 3.1

Notes:

- The body condition of 127 whales could be determined using photographs

- Classes 0, ¥ animals with normal body condition

- Classes I, lll, and I¥ animals with poor body condition (highlighted green).

- If a whale hadhigh BC class during the first encounter, but BC improved during the
subsequent sightings, we used the BC data recordedrthg 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

Total Identified thal Whales Percentage of Total Number of Nursing

Year Whales with Low BC R.ecorded Whales Cows.Recorded in
Class with Low BC Class 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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Total Identified thal Whales Percentage of Total Number of Nursing
Year Whales with Low BC R_ecorded Whales Cows'Recorded in
Class with Low BC Class 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 othe body condition were used in the tablg.

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

end of the observation period (Figure 7).
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Relative to the Total Number of Whales Recorded during the 2018 Field Season in the Piltun

Area.

In general, he whales identified in the Offshore feeding area had good boayndition
(Figure 6). The number of whales with BC class-8 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 lateon, after the breakup of the pairs moved to

the Offshore area for feeding.
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Relative to the Total Number of Whales Recordegliring the 2018 Field Season in the Offshore

Area.

Improved BC was noted irR7 whales during the 2018 field season, includg identified

cows (Figure 9).
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Figure 9. Changes in the Body Condition of Cow KOGWO044 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 calvesSixcows 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. Yearto-Year Comparison of the Body Condition of 2016 Cows and Calves
Observed offNE Coast oSakhalin Island in 2018

Number of Number of Number of Changes in BC observed in 2018
cows with cows/calves sighted vs. 2017
calves in with poor BC in | cows/calvesin | Improvement Worsening of
2017 2017 2018 from 2017 in BC BC
Cows 6 6 6 6 0
Calves 9 0 1 0 0

DOCUMENT NO. 1000-S-90-04-T-0961-00-E

PAGE 37 OF 81










































http://www.sakhalinenergy.com/en/library.asp



http://www.sakhalinenergy.com/
http://www.sakhalinenergy.com)/
http://www.sakhalinenergy.com/



http://www.sakhalinenergy.com)/
http://www.sakhalinenergy.com/
http://www.sakhalinenergy.com)/
http://www.sakhalinenergy.com/



http://onlinelibrary.wiley.com/doi/10.1111/j.1748-7692.2003.tb01109.x/full



http://www.int-res.com/abstracts/meps/v459/p135-156/






http://events.iwc.int/index.php/scientific/SC65a/paper/viewFile/291/265



https://mail.yandex.ru/re.jsx?h=a,PLS23QvRNRv-uUNR_MkacQ&l=aHR0cDovL2V2ZW50cy5pd2MuaW50L2luZGV4LnBocC9zY2llbnRpZmljL1NDNjVhL3BhcGVyL3ZpZXcvMjE3LzQ0Mw
http://www.asianfisheriessociety.org/



http://cmsdata.iucn.org/downloads/wgwap_16___8_en_2014_photo_id_final_eng.pdf






































































