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EXECUTIVE SUMMARY

This report presents the results of vessel-based and onshore surveys of the western
gray whale population in the summer and fall of 2009 under the Okhotsk-Korean
(Western) Gray Whale Monitoring Program off the northeast coast of Sakhalin Island.
Survey results revealed that in the Piltun feeding area, the maximum number of
observed whales was 55% higher than in 2008 (i.e., increased from 47 to 73
individuals), while in the Offshore area, the opposite occurred: the maximum number
of observed whales during early September decreased by 59% (i.e.,from 63 to 26
individuals). The smaller number of whale sightings during Offshore area surveys in
2009 may at least partly be explained by the low number of Offshore area surveys
that were carried out during 2009 (due to bad weather conditions, only two full
surveys could be performed) as well as by the fact that considerable numbers of
whales were observed to the northeast of the Offshore area transect lines outside
the survey grid. In 2009 no gray whales were seen in the waters of the Arkutun-Dagi
license area (Sakhalin-1 Project), while in the Piltun-Astokh license area (Sakhalin-2
Project), a small number were observed in September and a single whale was seen

in July.

Photo ID data indicate that in 2009, the observed number of gray whales off the
northeast coast of Sakhalin increased: 117 gray whales were identified in the waters
offshore northeast Sakhalin compared to 98 in 2008. The total number of photo-
identified whales in this region has remained relatively stable over recent years at
about 100-120 individuals. Furthermore, based on photo ID effort from 2007 onwards,
there has been evidence of fairly active whale migrations between two existing
feeding areas in Far East seas (the northeastern Sakhalin and southeastern

Kamchatka feeding grounds).

Whale densities throughout the Piltun feeding grounds in 2009 were higher than
during the previous year over all of the Piltun feeding area: most whales in the
nearshore zone were concentrated in the central and southern parts of the area but
higher whale concentrations than in 2008 were also observed in parts of the
northern section of the Piltun feeding area. As in previous years, cows with calves
kept to the near-shore waters in the southern half of the Piltun feeding grounds.

Similar to 2008, the number of calves observed during the 2009 onshore
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distribution surveys was 2 individuals but photo-identification studies observed
eight calves offshore Sakhalin in 2009 (Yakovlev et al, 2010).

The 2009 surveys found no evidence that construction, installation, or production
activity at onshore Sakhalin-1 Project facilities on the Piltun Spit had any apparent
adverse impact on the abundance or distribution of gray whales in the neighboring

water area.

In general, results from the 2009 distribution surveys together with results from the
2009 photo-ID surveys indicate that the Western Gray Whale population is in stable
condition.

Key words: gray whale, Sakhalin, Piltun, survey, feeding, distribution, abundance,
anthropogenic impact.

Tables 9, Figures 7, bibl. 19, App. 2, pp.103
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CHAPTER 1: DISTRIBUTION AND ABUNDANCE

1.1 Research Effort and Collected Data
1.1.1 Vessel Based-Surveys

In 2009, vessel-based surveys of gray whales and other marine mammals were
conducted offshore northeast Sakhalin from the Akademik Oparin scientific
research vessel from July 5 to September 28, with an interruption from August 3 to
7 to visit the port of Korsakov. The 2009 transects in the Piltun and Offshore
feeding areas and the Arkutun-Dagi license area were the same as those used in
2008, with the addition of latitudinal transects in the Piltun-Astokh license area. As
a result, the survey area encompassed all known gray whale feeding grounds in
eastern Sakhalin waters. The vessel-based survey program planned to do 13
systematic surveys during the survey period (four in the Piltun feeding area, four in
the offshore feeding area, two in the Arkutun-Dagi license area, and three in the
Piltun-Astokh license area). However, due to adverse summer and fall weather,
the vessel was forced to leave the survey area prematurely, and only four of the
planned surveys were completed (two in the Offshore feeding area and one each
in the waters of the Arkutun-Dagi and the Piltun-Astokh license areas). Five more
surveys (one in the Piltun feeding area, two in the Offshore area, one in the
Arkutun-Dagi license area, and one in the Piltun-Astokh license area) were
suspended due to deteriorating weather conditions (Table 2). During the voyage,
“opportunistic” surveys of marine mammals were also conducted in daylight hours,
weather permitting, but due to the non-systematic nature of these surveys, their

data were not incorporated into the analyses presented here.

A total of 1,438 marine mammals of various species were recorded during both
the opportunistic and systematic surveys, of which 708 were gray whales (Table
1), 131 of these gray whales were sighted during systematic surveys along the

northeast Sakhalin coast (Table 2).

More detailed data on gray whales and other marine mammals recorded during
the 2009 vessel-based survey is presented in the following sections and in

Appendix 1.
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Table 1. Recorded Results of Vessel-Based Surveys of Marine Mammals from the Academic Oparin Scientific Research Vessel in
the Waters of Eastern Sakhalin, July-September, 2009.

Identified Species Unidentified Species Total
GW |[MW|KW | DP [HP | NF | SL |SS |BW | BS |FW |PWSD| RS | UBW | UTW | UW | US |UMA

July 145 (16 | 25| 25 | 21| 41 4 |14 | - - - - - - - - - - 291
August 183 (30| 4 | 99 | 36 | 43 2 5122 1] 4 25 - - - 1 5 1 | 461
September 380 | 9 2 3 |12 247 | 2 | 20| - - - - 1 1 1 - - - 678

October - - - 7 - - - 1 - - - - - - - - - - 8
Total: 708 |55 (31 (134|169 |331| 8 |40|22| 1 | 4 25 1 1 1 1 5 1 |[1438
Percent of total49-24(3.82]2.16|9.32[4.80(23.02|{0.56|2.78]1.53|0.07|0.28| 1.74 |0.07| 0.07 | 0.07 | 0.07 [0.35|0.07 | 100

Note: GW — gray whale, MW — Minke whale, KW — killer whale, DP — Dall's porpoise, HP — harbor porpoise, NF —
northern fur seal, BS — bearded seal, SL — sea lion, SS — spotted seal, BW — Baird's beaked whale, BS — bearded seal,
FW — finwhale, PWSD - Pacific white-sided dolphin, RS — ringed seal, UBW - unidentified baleen whale, UTW —
unidentified toothed whale, UW — unidentified whale, US — unidentified seal, UMA - unidentified marine animal.
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Table 2.

Northeast Sakhalin Shelf, July-September 2009.

Results of Systematic Gray Whale Vessel-Based Surveys on the

Planned Survey

Survey Area

Actual Survey

Number of

Notes

Date Date sighted whales
Piltun Two attempts made.
6 July Feeding - - Survey canceled due
Area to poor visibility
0
Piltun- (7 whales :
: g Survey incomplete due
Astokh 11 July sighted outside b
7 July License Area X of gre?‘ ) to decreased visibility.
oundaries
- 17 July 1 Contlr;Llljen(/je,;uly 11
Piltun
19 July Feeding - - Canceled
Area
1
(20 whales
Offshore S|ghtefd outside
; of area
20 July Fiergglg 21 July boundaries, 9 Completed
of them are
possible
resights)
Arkutun-Dagi
21 July License Area 22 July 0 Completed
Piltun-
22 July ~ Astokh - - Canceled
License Area
Piltun
14 August Feeding - - Canceled
Area
Offshore Visibility 2 - 6 km.
15 August Feeding 15 August 0 Survey incomplete due
Area to decreased visibility.
; Visibility 2 - 6 km.
Arkutun-Dagi ;
16 August : 16 August 0 Survey incomplete due
License Area to decreased visibility.
32
Piltun- sié%?e\évrg)%lt%?de
31 August ~ Astokh 2 September of area Completed
License Area boundaries), 18
possible
resights
15 (11 whales
Offshore sighted outside
; of area
1 September F%ergglg 1 September boundaries), 3 Completed
possible
resights
Piltun ;
: Survey incomplete due
15 September F%ergglg 17 September 33 to decreased visibility.
0 (1 whale
Offshore ; : ;
; sighted outside | Survey incomplete due
16 September Fiergglg 15 September of area to decreased visibility.
boundaries)
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1.1.2 Onshore Surveys

Onshore gray whale observations were performed in 2009 over a 95 day survey
season (from June 25 through September 27). Weather conditions during late
June, early July, and the last three weeks of August (from the 11th onward)
were very unfavorable for these whale observations due to wave activity and
frequent, long periods of fog at sea. As a result, researchers managed to
complete only three synchronized surveys (in which observations were recorded
at all thirteen survey stations) during this time (Table 3). Over the entire three-
month survey season, only 15 complete, synchronized surveys were performed
in the Piltun area. In addition, 11 asynchronous surveys® were completed (1 in
the Odoptu-Piltun and 10 in the Astokh-Chayvo areas), when weather made it
impossible to perform a complete survey in the other section on the same day. In
30 other cases, surveys that had been initiated had to be suspended due to
worsening weather conditions (reduced visibility or high sea state). The total time
spent conducting the surveys in 2009 was 103 hours 30 minutes (Table 3). For
comparison, in 2004, 2005 and 2007, when weather conditions were
considerably better, more synchronized surveys were completed over the same
time period: 27, 34, and 28, respectively. Only in 2006, when the weather was
similarly unfavorable, was the number of complete surveys (i.e., 15) as low as in
20009.

A total of 1,027 sightings of individual gray whales or groups were made in 2009,
with a total count of 1,356 whales (Table 3).

In addition to gray whales, other cetacean species were observed during the
onshore surveys. Information on these species is presented in section 1.2.5 and

in Appendix 2.

! Asdescribed in Volume 1, Chapter 2, Distribution introduction and methods, the survey areais divided into
two sections by the channel that connects Piltun Bay to the sea. The “Odoptu-Piltun” section is located north of
the channel and is surveyed by the northern 8 stations. The “ Astokh-Chayvo” section is sampled by the
southern 5 stations. An asynchronous survey occurs when dl stations were sampled in only one of the sections.
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Table 3.

June-October 2009. Survey Results.

Time Spent on Shore-Based Surveys of Gray Whales in the Piltun Area,

Odoptu-Piltun Area
(Survey Stations ## 1-8)
Month i
Full surveys Partial surveys | Numper of whale | Total number of
sightings recorded whales
n hour n hour
June 0 0:00 0 0:00 0 0
July 2 4:46 10 11:04 87 111
August 6 14:19 4 4:29 146 182
September 8 19:04 4 2:58 180 234
Total: 16 38:09 18 18:31 413 527
Astokh—Chayvo Area
(Survey Stations ## 9-13)
Month Full surveys Partial surveys |Number of whale | Total number of
sightings recorded whales
n hour n hour
June 1 1:32 0 0:00 9 11
July 5 7:40 6 4:32 125 166
August 10 15:18 3 2:08 319 439
September 9 13:48 3 1:52 162 213
Total: 25 38:18 12 8:32 614 829
Total
(Survey Stations ## 1-13)
Full surveys
Month Partial surveys| Number of Toftal nurgbgr
Synchronous |Asynchronous whale sightings| ©' F$COrCe
n hour n hour n hour
June 0 0:00 1 1:32 0 0:00 9 11
July 2 7:50 3 4:36 16 |15:36 212 277
August 5 19:33 6 | 10:04 7 6:37 465 621
September 8 31:20 1 1:32 7 4:50 342 447
Total: 15 58:43 11 | 17:44 30 |27:03 1027 1356
Notes:

The times indicated in the table include only the time spent directly on observations; time spent in travel to
the survey points and from one point to another is not included.

The number of gray whale sightings and the number of counted animals include all recorded whales and
groups of whales including those spotted outside the 1-minute sector scanning periods (“out of scan’g
Complete surveys in the same area are those during which monitoring was performed on the same day at
all survey stations (survey stations 1-8 in the Odoptu-Piltun section and 9-13 in the Astokh-Chayvo
section); complete synchronous surveys are defined as simultaneous surveys carried out in both sections;
asynchronous surveys are complete surveys performed within these areas at different times. Partial
surveys are those that for some reason were not carried out at all monitoring stations.
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1.2 STUDY RESULTS
1.2.1 Gray Whale Distribution and Abundance
1.2.1.1 Piltun Area

1.2.1.1.1Vessel-based Surveys
The only successful vessel-based survey in the Piltun area occurred on

September 17, 2009 and could not be completed due to deteriorating weather

conditions (Table 2). During that survey, 33 gray whales were counted (Table 2).

The whales were sighted individually or in groups of two to four individuals. The
majority of whales observed during this survey were between the mouth of
Piltun Bay and the latitude of the Yastreb onshore drilling rig in the central part
of Piltun Spit (between observation stations 4 and 5), with another small cluster
sighted along the southern boundary of the Piltun feeding area opposite Chayvo

Bay (Figure 1 “September”).

Results from the 17 September survey indicate that the number of gray whales
observed in the Piltun area was greater in September 2009 than in September
2008. Twenty two whales were counted in early September 2008 and only 10
were observed by the end of the month, compared to 33 individuals in the
middle of the month in 2009. Results from the 17 September 2009 survey
possibly represent an undercount since due to deteriorating weather conditions,

the northernmost 17 km of the transect was not surveyed.

It should also be noted that maps showing gray whale distribution in the Piltun
area based on vessel survey data (Figure 1, “September”), the estimated whale
densities in the northern and southern parts of the area are based only on the
September 17 survey or, in the central part of the area, on the average of two
surveys i.e. the September 17 survey data in this part of the Piltun feeding area
were combined with the September 2 survey data for the Piltun-Astokh license
area. As a result, estimates of average whale density are biased high in areas
where whales are not usually seen because at most, a single other sample with
the more typical zero density estimates is included in the calculations of
average density. This overestimation of whale density gave an inaccurate

impression, based on maps of vessel-based surveys performed in the Piltun
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area, that the deeper water along the 20-meter isobath far from shore is an
area of higher gray whale concentration. In fact, the data only suggest that in
September 2009 a relatively large number of whales was present in the Piltun
area at a significant distance from shore in approximate water depths of 20
meters or more, and that the number of whales recorded there was greater than
in 2008 (Vladimirov et al. 2009). More accurately, survey data from previous
years indicate that whales are seldom encountered in this area and that the
vast majority of individuals (~ 95%) spend the entire feeding season no more
than 5 km from shore in waters less than 20 m deep, of which 85-90% keep to
waters less than 15 m deep (Vladimirov et al., 2005, 2006, 2007, 2008, 2009).

1.2.1.1.20nshore Surveys

Much more detailed information on gray whale distribution within the Piltun
feeding area and population dynamics in the summer-fall season was acquired
through onshore surveys compared to the few vessel surveys that were
conducted. It should be noted that the adverse weather present through most of
July and August limited the number of synchronized surveys that could be
performed during those months, particularly in July (only two synchronized
surveys were completed in July). As a result, a detailed picture of the whale
population dynamics could not be obtained for these months. However, the
acquired data could be used to estimate gray whale abundance and distribution
patterns on a monthly basis (i.e., averaged over one month) for the Piltun area
during 2009.

1.2.1.1.2.1 Spatial and Seasonal Distribution

The results of the 2009 onshore surveys in the Piltun area are summarized in
Table 4. To further analyze the distribution of gray whales within the surveyed
area, this area was divided into 1 x 1 km cells, and the average density of
whales within each cell was calculated (this methodology is described in greater
detail in Volume 1, Chapter 2). The resulting maps illustrate variations in gray
whale distribution and abundance within the Piltun area throughout the summer

and fall.
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Figure 1. Gray whale distribution in the Piltun and Offshore feeding areas in July—September 2009 (from the vessel-based
survey data). Whale sightings made beyond the ends of the transects were excluded in the density analysis (see
Distribution methods for a detailed explanation) and are shown on the density maps as red circles whose size is
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Late June - July

On 3 July 2009 during the first synchronized survey, 49 whales were counted in
the near-shore zone, which was greater than the late June to early July counts
during the 2004-2006 surveys (30-45 individuals)®>. The next complete survey,
conducted on July 11, showed that the number of observed whales in the area
remained basically unchanged (44 individuals — Table 4). The pattern of whale
arrivals after July 11 cannot be judged with accuracy because no complete
survey was carried out for the remainder of that month. According to data from
the two complete surveys, the average number of whales per survey in July
was 46.5 individuals (Table 5).

During the late June-July period, gray whale distribution in the Piltun area was,
as in previous years, more or less scattered — the whales occupied the entire
area but did not form clearly defined aggregations (Figure 2). However, whale
densities were markedly higher in the southern half of the Piltun area (near
survey stations 8-13) than in most of the remaining Piltun area. A second,
smaller area of moderately high whale densities was observed in the northern
part of the Piltun area between survey stations 3 and 6. Based on data from the
completed surveys, in July the southern group (stations 8-13) averaged about
66.6% of all whales present in the area, while the northern group (stations 3-6)
averaged 23.7% (Table 5). Overall, the dispersed pattern of whale distribution
in the nearshore area, and the higher densities of whales in the southern half of
the Piltun feeding area were comparable to 2004 — 2007 during the same, i.e.,
late June through July, period when whales begin to arrive from their wintering

grounds.

In late June and July 2009, gray whales occupied (based on the number of cells
in which the presence of whales was recorded at least once during this time
period) 121(15.6%) of the 775 square-kilometer cells scanned during the
surveys — Figure 2). In the southern part of the area (in the vicinity of survey
stations 8 — 13) this figure was 23.2%, and in the northern part it was less than
half as much (10.9%).

2 . 2007-2008 were not used in this comparison, since in 2007 whale arrivals were uncharacteristically |ate owing to delayed
breakup of pack ice in the near-shore waters off northeast Sakhalin. The 2008 surveys were begun only in August.
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Figure 2. Gray whale distribution in the Piltun area in June-September 2009 from shore-based survey data (average
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Table 4. Results of Shore-based Surveys of Gray Whales in the Piltun Area,
June-September 2009.

Surve Odoptu-Piltun Area (OPA) Astokh-Chayvo Area (ACA) | Total* (full surveys)
Datey Survey Point Number Survey Point Number opa | aca | Total
1/2]3la]s5]6]7 18] 9 [10]11]12]13
June

25 | [ [ [ [ [ [ [ JTo[]3[]5][3]O0] [ 11 |
July

2 0/ 01O

3 0ol 23|15 ]2 ]2 ]11] 2 6 7 5 3 26 | 23 49

4 OO0 22|11 4 2355 @] 19

5 1 6 2 7 3 19

7 201 ]3]0]2 2 4 0 8) | (6)

11 1]/]0|3][6]|5]2]0]5 1 4 6 9 2 22 | 22 44
12 4 0 4 | (0

13 0|0 (0)

17 |4 [0 |0 | 1[5 4 2 |0 2 @[ @

18 6 2 (8)

21 11 [ 3 | 5 | 4 (%)

22 0O/l 0| 1] 4 5 2 B | @

23 0| 3|2 (5)

24 12 6 6 6 1 31

25 o|l1|2]2 (5)

31 oj/o0]oO 0

August

1 5 12 | 11| 8 0 36

5 14 7 21

6 1 4 0 0 5 0 5 4 10 10 4 13 1 19 38 57

7 0 0 1 1 2 1 2 |11 ] 13 7 11 7 3 18 41 59

8 0|0 15 |12 | 5 9 [ 11 [ (0) | 52

9 3/1]0]J]0]0]1]10]5]13 7 |12 ] 12| 5 20 | 48 68
10 |1 [1]0 11 | 4 | 6 |10 6 | (@) | 37

11 0 2 1 1 0 0 0 7 8 4 17 | 12 5 11 46 57
15 1]/]0]J]0J]O0O]J]O0O]|2]4]6 6 4 2 13 [ (12)

19 0 0)

24 9 4 3 0 2 18

25 0| 4] 5] 92 |18[ 18 |11 | 4 2 0 38 | 35 73
26 3|5 7]19]15] 8 4 3 4 0 [ 3@ | 19

31 0OJ]0|]O0O]1][66 3 5 7 | (8)

September

1 1 1 3 1 3 4 6 8 12 5 1 4 4 27 26 51

2 0O/ 0 |0 1]5 ] 7 |5 1]13][16 1 1 2 3 31 | 23 54

3 0|11 18 2 2 4 0 2 | 26

4 o/]o|OoO|]2]8|]6|4]4]215 1 0 0 0 24 | 16 40
12 0 0 0 1 0 3 6 |11 ] 12 1 1 1 5 21 20 41
13 2 |97 6 0 (18) | (8)

14 ojo|1]2]8]2 3 [4[1n 0 0 6 7 20 | 24 44
15 10 | 10 (10) [ (10)

17 12 7 (10)

18 0/]0]0O (0)

20 ojJo|lo |7 ]2 [3 141 3 0 1 2 17 | 17 34
21 0O/ o0| 48] 8] 52 ]12] 10 0 0 1 0 39 | 11 50
27 0O/ 0|lO0O]3]2]4]0]5 2 2 0 1 2 14 [ 7/9 21

* - the results of partial surveys are added in italics within parentheses.

The number of whales shown in the table excludes repeated sightings of the same individuals near the
boundaries of adjacent areas.
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The average gray whale density in these waters during the same period was
0.08 whale per square kilometer of the entire scanned water area”, while in the
occupied cells it averaged 0.5 whale/km?. In the southern group, in the vicinity
of survey stations 8-13, the average density was 0.15 whale/km?, while in the
occupied cells it was 0.64 whale/km?, ranging from 0.08 to 2.82 whales/km? (the
maximum density was recorded somewhat north of survey station 8,
approximately 1-2 km from shore). In the northern group between survey
stations 3-6 the average density (0.06 whale/km?) was 2.5 times lower than in
the southern group, and in the occupied cells it was also half as much — 0.31
whale/km?, ranging from 0.1 to 1.94 whales/km? (the maximum was recorded

near survey station 6, approximately 1-2 km from shore).

Throughout the rest of the Piltun feeding area the average whale density was
0.02 whale per square kilometer, although in the occupied cells it was virtually

the same as in the northern group — 0.30 whale per square kilometer.

August

Since weather conditions were somewhat better in August than in July, five
synchronized surveys were completed, although four were carried out during
the first half of the month (August 6-11) and only one was conducted in the
second half of the month (August 25). As in previous years, whale abundance
was greater in August compared to July, ranging between 57 and 73 individuals
(Table 4). The average number of whales per survey was 62.8 individuals
(Table 5).

* - due to the unevenness of the shoreline, a number of cells adjacent to the coast were, to some extent, cut off

along the western side and had areas less than 1 st}uare kilometer. These cells have some degree of positive
bias in estimates of non-zero density, particularly i

“Depnsity Analysis” in Volume |, Chapter 2, densitﬁ estimates are not calculated for grid cells with an area < 0.1
km?) ; as the density analysis methodology is further refined this bias will be addressed.

the cell size is very small (as described in the section
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Table 5. Quantitative Distribution of Gray Whales in the Piltun Area, July -
September 2009 (Based on Complete Shore-Based Surveys).

Segment between monitoring stations

<1]12[23]34]45]56]67]7-8]89[0-1010- 1114213135 O

Indicator

July (2 complete synchronized surveys)

Total number of

1/12|3|5|9|8|3|15(4 |7 14|11 |11| 0 | 93
whales

Q‘%gge number of | ooy 51 15|25 45|40|15|75|20|35 7.0|55|55|00]| 465

% of Total 11]122|32|54/9.7[86]3.2]16.1/4.3|7.5/|15.1|11.8/11.8| 0.0 ] 100.0

August (5 complete synchronized surveys)

Total number of

3|6 |41 |7 |20| 8 |37|54|56|33(52|30| 3| 328
whales

Q‘%gge number of | o o1 51 08|02 1.4|40|16|7.4108/11.2 6.6 |10.4| 6.0 | 06| 62.8

% of Total 1.0/19(13|03]22]|6.4|25/|11.8/17.2|17.8/10.5|16.6]/ 9.5 | 1.0 | 100.0

September (8 complete synchronized surveys)

Total number of

0|2 | 3|4 |41|43|25|41|72|63 |1 |7 |30]| 4| 321
whales

Q‘%gge numberof | 5651 03/04|05|51(53[31(51]90/79/01|09]|38|05] 42,0

% of Total 0.0]/06]09|12)12.2|112.8] 7.4 |12.2|21.4|18.8/ 0.3 2.1 8.9 ]1.2|100.0

Total for July — September (15 complete synchronized surveys)

Total number of 4 |10|10| 10|57 | 71|36 |93 |130]126|48 |70 |71 | 7 | 742

whales
Q‘%gge numberof | 551 67107|07|38|47]24|62|86|84|32|46|47]05] 495
% of Total 05|13|13|13|7.7]|96|49125/175/17.0 65| 9.4 | 9.6 | 0.9] 100.0

Gray whale distribution in the nearshore area during August was fairly similar to
July. As in July, whales were mostly in the southern half of the feeding area,
although the area of higher whale densities extended somewhat farther north,
reaching the vicinity of survey station 7 (Figure 2). Whale distribution south of
station 7 was relatively uniform, although somewhat higher densities in this
area were noted in the waters around survey stations 8-9, i.e. near the mouth of
Piltun Bay. Overall, throughout August, the southern group (between survey
stations 7-13) contained 86.6% of the average number of gray whales present
in the area, with 34.1% near the mouth of the bay (Table 5). Substantially fewer
whales were observed in the northern part of the Piltun area in the vicinity of
survey stations 1-6 however, a somewhat higher concentration was still
observed in the vicinity of stations 4-6 (Figure 2). 13.1% of all whales were
seen between station 1-6, with about 8.6% of all whales observed between
survey stations 4-6, and 4.5 % observed north of station 4, with very few whales

between station 2 and 4. The overall spatial coverage of the Piltun area by gray
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whales (the number of cells in which whales were observed to be present) was
1.5 times higher in August than in June-July. Whales were observed in 181
(23.9%) of the 756 square-kilometer cells scanned during the surveys — Figure
2). In the southern half of the area, in the vicinity of survey stations 7 — 13,
whales were observed in 137 of the 339 surveyed cells, i.e. 40.4 %, while in the
northern half (in the vicinity of survey stations 1-6) —whales were only present in
10.6% (44 of 417) of the surveyed cells. In other words, the number of occupied
cells in the southern part of the Piltun area was 1.75 times greater in August
than in July, while in the northern part the number of occupied grid cells
remained practically the same. However, the distribution of occupied cells in the
northern half of the Piltun area was not uniform. In the area between the 4" and
gth survey stations, where, as already noted above, there was an increased
concentration of animals, whales were observed in 25.0 % of the scanned
survey area (28 of 112 cells scanned), while north of survey station 4, they

were encountered in only 4.6% of the survey area (13 of 280 cells scanned)

In August the average whale density was 0.14 whale/km? in all surveyed cells
(i.,e. more than 1.5 times higher than in July), but in the occupied cells the
average density remained almost unchanged (increased from 0.5 to 0.6
whale/km?). In the southern group, in the vicinity of survey stations 7 — 13, the
average whale density increased almost two-fold during August to 0.29
whale/km?, but in the occupied cells the increase was very slight — from 0.64 to
0.71 whale/km?. The range of whale densities in the southern group was also
little changed from July — from 0.13 to 2.73 whales/km? (maximum values were

observed mainly near the mouth of Piltun Bay within 2 km of shore).

In August in the northern part of the area (in the vicinity of survey stations 1-6)
the overall average whale density (0.03 whale/km?) was an order of magnitude
lower than in the southern part, and in the “occupied” cells it was more than 2.5
times lower (0.27 whale/km?) than in the south, ranging from 0.09 to 0.92

whale/km?.

At the same time, in the area between stations 4-6 where there was a higher
concentration of whales, the average density was 0.07 whale/km?, while in the

occupied cells it was 0.3 whale/km?. North of survey station 4, the average
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whale density was much lower and dropped to 0.01 whale/km?, and to 0.18 in

the occupied cells.

As was true in July, gray whale densities in the southern part of the Piltun
were considerably higher than in the northern part of the area, with the highest
densities observed in the vicinity of stations 7-13, moderately high densities
observed in the vicinity of stations 4-6, and the lowest densities observed

in the vicinity of stations 1-3.

September

From September 1 through September 27, 2009 weather conditions were
relatively favorable and 8 complete synchronized surveys were conducted,
which showed that during this month in the Piltun feeding area there was a
continuous, although irregular, decrease in whale abundance (from 51-54
individuals on September 1-2 down to 21 individuals on September 27 - Table 4,
Figure 8). As a result the average number of whales per survey (42.0) was
substantially lower than in August (i.e. an average of 20.8 fewer individuals

were counted per survey than in the previous month).

In September, the distribution of gray whales in the Piltun area changed
considerably. Whale abundance decreased slightly in the northern reaches of
the area (in waters between survey stations 1 and 4), constituting 2.7% of the
total number of whales in the Piltun area (compared to 4.5% in August). The
southern aggregation of whales also shrank significantly in the vicinity of survey
stations 10 — 13 (from 46.5% in August down to 14.9% in September), and
whales vanished almost entirely from the waters between survey stations 10
and 11 (Tables 4-5, Figure 2). The majority of the whales present in the Piltun
area during September were concentrated in the central part of the study area,
between survey stations 4 and 10, where 84.8% of the whales were observed
(Table 5). Here, too, a localized and concentrated aggregation of whales was
clearly evident near the mouth of Piltun Bay (in waters around survey stations 8
and 9), that contained at least 44.6% of all the whales present in the near-shore
waters (Table 4). In addition, the cluster of whales in the area between survey
stations 4 and 6 that was first observed in July-August, maintained and even

increased its numbers and percentages (Table 5). By September this cluster
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contained an average of 10.4 gray whales or 25.0% of their average monthly
abundance in the Piltun area (in August the corresponding figures for this

section of the water area were only 5.4 and 8.6%, respectively).

The number of cells in which gray whales were observed to be present
decreased in September compared to August and totaled 19.0% (whales
occupied 144 of the 757 square-kilometer cells scanned during the surveys). In
the southern part of the area, in the vicinity of survey stations 10 — 13, whales
were observed in 32 (16.4%) of the 199 square-kilometer cells that were
scanned in September, while in the central part, between survey stations 4 and
10 whales were observed in 103 of 278 cells (37.1%), and in the northern part
(i.e, north of survey stations 4) whales were present in only 9 of the 280
scanned cells (3.2%). Thus, in keeping with the September decrease in gray
whale abundance in the Piltun area, the number of occupied cells also
decreased during that month compared to August, and even in the most
“densely populated” part of the area (near the mouth of Piltun Bay), the level of
habitat use (i.e., percentage of occupied cells) proved to be lower than that

recorded in the entire southern half of the area one month earlier.

In September, the average whale density in the near-shore area was 0.09
whale/km? of the entire scanned water area (i.e. had dropped almost 1.5 times
below the August level and had almost returned to the July level), dropping a
little even in the occupied cells — from 0.60 to 0.46 whale/km?, which was also
comparable to the July level (0.50). In the southern part of the area in the
vicinity of survey stations 10 — 13, the average whale density throughout the
scanned area dropped very sharply in September, totaling just 0.05 whale/km?
(i.e. almost 6 times lower than that recorded in the southern half of the area in
August, and 3 times lower than in July). In September, in the occupied cells in
the southern part of the area, the average whale density dropped as well,
though not as much — from 0.64-0.71 whale/km? in July-August down to 0.34
(with a range of 0.16 to 1.62 whales/km?). A locally elevated density persisted
during this period only near the southern boundary of the area, in waters
surrounding survey stations 11-13, where almost all the whales located in this

part of the feeding area were actually present (Figure 2).
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In the central part of the area (between survey stations 4 and 10), the average
whale density in September was almost four times higher than in the southern
part (0.19 whale/km?), while in the occupied cells it was roughly 1.5 times
higher (0.53 whale/km?). However, these parameters showed considerable
spatial variability throughout this water area. In the group near the bay mouth,
which formed in waters roughly from the midpoint between survey stations 7-8
to the midpoint between survey stations 9-10 (Figure 2) and which covered a
scanned area of 66 cells, the average whale density was 0.49 whale/km?, while
in the occupied cells, which made up 65% of this water area, it was 0.75
(ranging from 0.16 to 2.17). Another, noticeably smaller and less consolidated
group of whales was observed somewhat farther north of the bay mouth group,
although still in the central part of the Piltun area, in the vicinity of survey
stations 4 — 7, (Figure 2). There, the average whale density over all surveyed
grid cells in September was only 0.10 whale/km?, while in the occupied cells
(28.1% of the 210 cells that were scanned) it was 0.34 whale/km? (ranging from
0.09 to 0.85 whale/km?).

In the northern part of the Piltun area, to the north of the latitude of survey
station 4 (280 cells), the average monthly whale density over all scanned cells
in September was negligible — 0.01 whale/km?, while in the occupied cells (9

km? or 3.2% of its area) it was 0.17 whale/km? (ranging from 0.08 to 0.34).

June/July-September

Based on the results presented above, it can be stated that during the summer
and fall of 2009 the following key changes were observed in the distribution of
gray whales in the near-shore Piltun area. In late June-July and August, whale
distributions were generally quite similar — during these months most whales
were concentrated in the southern half of the area, with a much smaller number
present in the northern half of which most were found in the vicinity of stations 4
to 7 (Figures 2-3). A noticeable increase in the amount of area they inhabited
within the feeding area and a growth in average density from July to August
resulted from continuing whale arrivals from their wintering grounds (although
the reasons for their almost total disappearance in August from the water area

between survey stations 2 and 4 remain unclear). In September, however,
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correlating with a drop in the abundance of whales in the Piltun area, the nature
of their distribution changed considerably — the number of whales in the
southern part of the area, in the vicinity of survey stations 10 — 13, and farther
north, in the vicinity of survey stations 1-2, dropped substantially. In September
there existed only one clearly pronounced aggregation of whales in the near-
shore feeding area — near the mouth of Piltun Bay (in the waters around survey
stations 8 and 9), as well as two small areas with slightly elevated whale
concentrations near survey stations 4-7 and 11-13 (Figure 3). A key
characteristic of gray whale distribution in the Piltun area in the summer and fall
of 2009 was that, for the first time in six years of whale monitoring, a persistent,
although relatively small, local cluster of whales appeared in the vicinity of
survey stations 4 — 7 and remained there throughout all the survey months
(Figures 2-4, 11). Although the number of whales present there in 2004-2006
was just as high, at that time this location was only a marginal part of the large
northern group that existed in those years, and as that aggregation
disintegrated, the elevated abundance of whales in this part of the water area

was no longer observed (Figure 4).

Based on the number of square-kilometer cells in which the presence of gray
whales was recorded (which is conditionally taken to be evidence that, in one
way or another, they are using this location as part of their feeding area), in
summer and fall 2009 the whales, to one degree or another, used roughly 287
square kilometers of water area in the Piltun feeding area for their foraging. The
whales were most widely distributed in August, when they were observed over

a total area of roughly 181 km?.
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Figure 3. Space-time variations in gray whale distribution in the Piltun area in July—September 2009 (from comprehensive

synchronized shore-base survey data). White indicates interval between survey series.
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Figure 4. Year-to-year variations of gray whale average seasonal abundance
in the Piltun area in 2004-2009. (from comprehensive synchronized
shore-based survey data)
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The overall pattern of gray whale distribution in the Piltun area during this
season shows two distinct differences to observations made in 2008: First, the
overall density throughout the area was higher in 2009 than in 2008 (Figures 4
and 5), Second, denser accumulations of whales were found in the northern
part of the area between survey stations 4-7, where they had been observed in
smaller numbers during both 2008 and 2007 (Figures 4 and Figure 5). In the
past two years, most of the whales have been concentrated in the central and
southern parts of the area, being dispersed there fairly uniformly and forming
only one distinct cluster in the waters near the mouth of Piltun Bay (which
existed, invariably, throughout all the monitoring years). The percentage of
whales recorded in 2008 and 2009 in the central and southern parts of the area,
i.e., in the vicinity of survey stations 7-13, was predominant and rather close
(80.7% and 73.4%, respectively). In the northern part of the area, between
survey stations 1-7, 20.3 % of all whales were recorded in 2008 and 26.6% in
2009, indicative of a growth of whale numbers in this region, particularly in the
vicinity of survey stations 4-7, where 13.7% of all whales were recorded in 2008
and 22.2% in 2009. Especially noticeable was a presence of whales (1.8%) in
the very northern part of the Piltun area at stations 1 and 2 where they had
been absent in 2008 (Figures 4 and 5), showing that whales began returning to
this region in 2009. Figure 5 also clearly shows the year-to-year differences in
average whale densities throughout the area, which are primarily attributable to
the fact that in 2009 the number of whales feeding in the near-shore zone in the
summer and fall was more than 1.5 times higher than one year earlier. The
maximum number of whales recorded during the 2009 surveys was 73
individuals (Table 4), compared to 47 in 2008 (Vladimirov et al., 2009). The
habitat usage index (i.e., percentage of occupied cells) for the overall
monitoring season (standardized for an equal value of scanned area) was
proportionally higher in 2009 than in 2008 (36.9% versus 23.4%), and the
seasonal average whale density was also roughly 1.5 times higher (0.11
whale/km? versus 0.07), although the seasonal average in the occupied cells

remained the same (0.29 whale/km?).
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1.2.1.1.2.2 Whale Distribution Based on Distance from Shore and Water
Depth

Gray whale distribution in the Piltun area throughout all the survey years has
been characterized by the concentration of the vast majority of individuals
within the first 5 km of the near-shore zone. The year 2009 was no exception in
this regard, since 98.0% of the animals sighted from shore were confined within
this zone. Many whales were seen within 1 km (36.8%), most whales (41.2%)
were sighted at a distance of 1 to 2 km from shore, another 36.6% — within 1
km, 12.2% were observed at a distance of 2 to 3 km, and 8.0% at a distance of
3 to 5 km (Table 6, Figure 6). No major difference was found between the
Odoptu-Piltun and Astokh-Chayvo areas with respect to whale distribution with
distance from shore. The only difference was in the percentage of whales that
stayed more than 3 km from shore: in the Odoptu-Piltun area, a significantly
greater number of whales were observed at that distance than in the Astokh-

Chayvo area (17.8% versus 4.9%).

Table 6. Distribution of Gray Whales in the Piltun Area by Distance from
Shore, July - September 2009 (Based on All Shore-Based

Surveys).
Distance, Number of whales by month (%)
km July August | September gveeﬁzcég
Odoptu-Piltun Area

0-0.5 3.6 9.9 17.5 12.0

05-1 27.0 27.5 17.5 23.0
1-2 43.3 35.2 35.0 36.8
2-3 5.4 12.6 11.1 10.4
3-5 19.8 13.7 13.3 14.8
5-10 0.9 11 5.6 3.0

Astokh—-Chayvo Area

0-0.5 6.2 12.1 7.0 9.6

05-1 39.0 30.7 13.6 28.1
1-2 48.6 44.9 38.5 44.0
2-3 5.1 11.4 24.4 13.4
3-5 1.1 0.7 11.8 3.6
5-10 0.0 0.2 4.7 1.3

Entire Piltun Area

0-0.5 5.2 11.4 12.5 10.5

05-1 34.4 29.8 15.7 26.1
1-2 46.5 42.0 36.7 41.2
2-3 5.2 11.8 17.5 12.2
3-5 8.3 45 12.5 8.0
5-10 0.4 0.5 5.1 2.0

Note: the results of the incomplete June 25 survey are combined with July results
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Figure 6. Gray whale distribution in the Piltun area by distance from shore,
June-September 2009 (from all shore-based survey data).
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Figure 7. Gray whale distribution in the Piltun Area by water depth, June—September
2009 (from all shore-based survey data).
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In the Odoptu-Piltun area, no clearly expressed seasonal dynamic was
observed in whale distribution as a function of distance from shore. However, in
the Astokh-Chayvo area, the number of whales observed in the zone from 0.5
to 2 km declined from July to September (from 87.6% to 52.1%) and the
number in the 2-10 km zone increased by almost the same amount (from 6.2%
to 40.9%, - Table 6). Throughout the area, whales were also observed to have
migrated farther from shore by season’s end: from July to September the
proportion of whales found at a distance of more than 2 km from shore
increased from 13.9% to 35.1%, with a corresponding decrease in animals
found 0.5-2 km from shore (Table 6).

In 2009, the distribution of gray whales in the Piltun area as a function of water
depth was generally similar to their distribution as a function of distance from
shore. This similarity is expected since distance from shore correlates to water
depth. As in previous years, most of the whales (95.0% overall for the area)
remained in waters up to 20 m deep throughout the season (Table 7, Figure 7),
with their largest concentration (48.8%) observed at depths of 6 to 10 m, with
another 20% encountered at water depths of 0 to 5 m and 19.0% at depths of
11 to 15 m. The vast majority of whales in the near-shore zone at both sites
(76.7% at Odoptu-Piltun and 95.7% at Astokh-Chayvo) remained in areas with
water depths of up to 15 m throughout the season. A substantially greater
proportion of whales kept to deeper waters (16+ m) at the Odoptu-Piltun site
than at the Astokh-Chayvo site (23.3% versus 4.3%), which correlates with the

results of distribution as a function of distance from shore.

Similarly, seasonal fluctuations in gray whale distribution as a function of water
depth also correlated with the seasonal dynamics of distribution as a function of
distance from shore. No distinct seasonal variations in whale distribution with
depth or distance from shore were observed in the Odoptu-Piltun feeding area,
although such variations were readily apparent at the Astokh-Chayvo site —
from July to September the percentage of whales in the immediate nearshore
zone (0-10 m depth) dropped substantially (from 90.4% to 46.5%), but in
deeper waters the percentage grew proportionally — from 9.6% to 53.5%, with

the greatest increase observed in the 11-15 m depth range (from 8.5 to 43.2%).
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Between 2008 and 2009 (Vladimirov et al., 2009), the proportion of whales
concentrated in the shallowest waters (0-5 m) increased from 9.9% to 20.5%,
accompanied by a 28.9% to 19.0% decrease in the concentration of whales in
the 10-15 m depth range. The percentage of the whale population in the 6-10 m
and 16+ m depth ranges remained virtually unchanged (48.4% and 12.8% in
2008 and 48.8% and 11.7% in 2009).

Table 7. Distribution of Gray Whales in the Piltun Area by Sea Depth, July-
September 2009 (Based on All Shore-Based Surveys).
Depth, Number of whales by month (%)
m July August | September gveear;%g
Odoptu-Piltun Area

0-5 6.3 23.6 17.1 17.1
6-10 55.9 41.2 34.6 41.4
11-15 135 15.4 22.6 18.2
16-20 9.0 10.4 14.1 11.8
21-25 144 8.8 10.3 10.6
> 25 0.9 0.6 1.3 0.9

Astokh—Chayvo Area

0-5 24.9 26.2 13.6 22.7
6-10 65.5 58.8 32.9 53.6
11-15 8.5 12.3 43.2 194
16-20 11 2.7 7.0 3.5
21-25 0.0 0.0 3.3 0.8
> 25 0.0 0.0 0.0 0.0

Entire Piltun Area

0-5 17.7 254 154 20.5
6-10 61.8 53.6 33.8 48.8
11-15 104 13.2 325 19.0
16-20 4.2 5.0 10.7 6.7
21-25 5.6 2.6 6.9 4.6
> 25 0.2 0.2 0.7 0.4

Note: the results of the incomplete June 25 survey are combined with July results

The reasons for annual changes in the distribution of gray whales in the Piltun
area as a function of water depth (and distance from shore) are not yet clear,
but are most likely related to seasonal variations in the availability and biomass

of benthic prey in the various shelf zones.
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1.2.1.1.2.3 Whale Population Dynamics in the Piltun Area

In 2009 the first synchronous onshore surveys were conducted in early July
(July 3 and 11) during the migration of gray whales from their wintering grounds
into the Piltun area (Table 4). The average number of gray whales recorded
during these two surveys was 46.5 individuals (min — 44, max — 49). In 2008 no
monitoring was performed during this same period, but judging from data from
prior years (Vladimirov et al. 2005, 2006, 2007, 2008), the timing and pace of
whale arrivals along the Sakhalin coast were normal, i.e.similar to previous

years.

Due to adverse weather conditions, the next series of synchronized surveys
could only be started and completed a month later, from August 6 to August 11,
2009 (Table 4). Multi-year studies have shown that the mass migration of gray
whales from their wintering grounds into the Piltun area is almost complete by
this time and the whales are entering the main phase of their feeding season.
Based on the results of the four completed 2009 surveys, whale abundance had
stabilized by early August, averaging 60.2 individuals (range 57 to 68
individuals). These numbers are higher than in 2008, when only 47 whales were
sighted in the Piltun area during the first half of August. However, it should be
noted that at that time in 2008, due to bad weather, only one survey could be
completed, and so to judge the number of whales present in the area on that
basis is highly questionable. Moreover, the 2009 data very closely approximate
the figures for 2007, when the average number of whales recorded during this

same period was 57.0 individuals (VIadimirov et al., 2008).

In late August 2009, when the weather allowed for the another synchronized
survey, 73 gray whales were recorded in the Piltun area, which, was the highest
number for the entire monitoring season (Table 4, Figure 8). In 2008, the
corresponding figure for the second half of August (also based on only a single
synchronized survey) was only 37 individuals (Vladimirov et al. 2009). One year
earlier, the average number of whales recorded near Piltun between August 21
and 31, 2007 was 58.6 individuals with a maximum of 73 individuals (VIadimirov

et al., 2008), i.e. the whale abundance in that year was similar to that of 2009.
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Figure 8. Seasonal dynamics of gray whale abundance in the Piltun area in
July—-September 2009 (from comprehensive synchronized shore-
based survey data) Red line — polynomial trend.

Judging from survey data, whale abundance began to decline throughout the
Piltun area in September 2009 (Table 4, Figure 8). During the first four days of
the month (September 1-4), the average number of whales recorded by the
three synchronous surveys was 48.3 individuals (min — 40. max — 54). During
September 11-15, according to data from two completed surveys (September
12 and 14), the average number of whales dropped to 42.5 individuals (range of
41-44). From September 20 to 29, whale population dynamics in the Piltun area
exhibited an unusual pattern. On September 20, a total of 34 whales were
sighted. The next day, September 21, the whale count rose to 50 individuals,
after which, on September 27, the number dropped back down to 21 individuals
(Table 4). This surge in gray whale abundance has occurred twice before in

previous years. Therefore, let us examine these incidents more closely.
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Although a slight decline in whale abundance was expected based on existing
data, the period from 21-30 September 2005 witnessed a sudden increase by
30-35 individuals (VIadimirov et al., 2006). This increase in abundance was
observed three times during that week, after which the survey numbers
returned to their previous level and the customary autumnal decline in whale

abundance continued.

A similar situation was also observed in the Piltun area in late August 2006
(Vladimirov et al., 2007). In that year the maximum number of whales recorded
during onshore surveys over the entire period from early August through early
October was relatively stable, except for one instance, which occurred during
the August 23 survey, when approximately 35-40 more whales were sighted
than were sighted either before or after that survey day. Unfortunately, not a
single survey was completed in the area during the preceding two days or the
following ten days owing to unfavorable weather conditions. Therefore, it is
unknown whether such a high number of whales was a one-day surge or
whether the surge was sustained for some period of time (just as the duration of
the abundance surge in 2009 remained unknown since no survey could be

completed over the following 6 days due to bad weather).

One possible explanation for the sudden surges in gray whale abundance
recorded in 2005, 2006, and 2009 in the Piltun area is that whales migrated in
from other feeding areas, and then left again. Photo-ID studies have confirmed
there is intra annual WGW migration between the Piltun and Offshore feeding
areas, and between eastern Kamchatka and Sakhalin (Yakovlev and Tyurneva
2008, Yakovlev et al. 2009, 2010).

V. V. Melnikov and S. P. Starodymov (2004) also observed the migration of a

group of whales from the north into the Piltun area in 2003.

Seasonal dynamics in the abundance of gray whales sighted during complete
surveys in the Piltun area over the July-September period in 2009 are depicted
graphically (Figure 8). As there were only two synchronized surveys completed
in the period 3 July — 5 August, patterns of migration into the feeding grounds

could not be determined. Subsequently, however, the seasonal dynamics of
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whale abundance were fairly normal. During August, the first half of the main
feeding period, the abundance of whales present in the area, as was true
during all the years that monitoring was conducted, was relatively stable,
ranging from 57 to 73 individuals. In September, as was true one year earlier,
the abundance of whales in the Piltun area began gradually to decline and by
the end of that month numbers had dropped to 20-30 individuals (Figure 8). A
drop in the abundance of gray whales in near-shore waters in September is a
normal occurrence associated with the start of the fall migration and the gradual
withdrawal of whales from the near-shore feeding area. But in 2009, this fall
decline in whale abundance began about 10 days earlier than in 2008. In
previous Septembers the whales began to migrate in substantial numbers to the
Offshore area, where it is hypothesized by this time, owing to seasonal warming
and the growth of benthos, its food resources have increased. However, a
possible movement of whales from the Piltun to the Offshore feeding area in
September cannot be confirmed for 2009, since no surveys could be completed

in the Offshore area during the second half of September or early October).

Based on the number of whales sighted during the surveys, the largest
observed feeding group of gray whales present in the near-shore waters of the
Piltun area from July to September 2009 totaled 73 individuals, which is 1.5
times higher than the corresponding number for the prior year (47 whales) and
is comparable to the number for 2007. However, considering that the feeding
group congregating in the near-shore waters of the Piltun area is not isolated
and is constantly exchanging members with other feeding groups of the same
whale stock (Yakovlev and Tyurneva, 2005, 2006, 2008; Yakovlev et al., 2007,
2009, 2010), the issue of population dynamics must be examined in conjunction
with an analysis of the condition of the Offshore area group, whose fate is
closely intertwined. This issue will be discussed at greater length below in
Section 1.2.1.7.

1.2.1.2 Offshore Area

The first complete survey of gray whales in the Offshore area during 2009 was
performed on July 21. At that time most of the whales were observed east of

the transect lines in the central and northern part of the area (Figure 1). The
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only whale encountered within the survey area bounded by the transect lines
was a transitory or migratory whale (i.e. did not remain in one place, but rather
moved purposefully in a certain direction). A total of 21 whales, of which 9
animals were identified as possible resights, were observed during this survey,
all of which, except for the solitary transitory whale, were in groups of 3 to 8

individuals.

The next survey was conducted on August 15, during which no whale sightings
were recorded. This survey was incomplete, with the two most southerly
transects left unsampled. In addition, the survey was performed under poor
visibility conditions (2-6 kilometers) and in 2009 the whales were observed
feeding mainly outside the area bounded by the transect lines so additional
whales outside the visible range of the transect lines may have been missed.
All of these factors may account for the fact that no whales were sighted during

this survey.

The third survey in the Offshore area was performed on September 1. This was
the second complete survey of the season. A total of 26 whales, of which 3
were identified as possible resights, were sighted either alone or in groups of 2-
3 individuals during the survey. No large groups (more than 3 individuals) were
seen. The whales were primarily observed in the eastern part of the survey
area, although 11 of the 26 whales were sighted to the east of the transect lines
(Figure 1).

The last survey was conducted on September 15 under strong winds and could
not be completed due to deteriorating weather conditions (the two northern
transects were not sampled). During this survey only one whale was sighted in
the northern part of the Offshore area to the east of the transect lines. The low
number of whale sightings was likely caused by unfavorable observation
conditions and the possible presence of whales to the east of the survey area

outside the visible range of the transect lines.

The following conclusions can be drawn after reviewing the results of the first
and third surveys that were completed. In 2009, in the Offshore area, gray

whales were found primarily in the northeastern part of the area, and frequently
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were sighted to the east of the survey transects (outside the water area that
was available for the density analysis; the maps reflect actual sighting data for

these whales).

Whales were sighted within and to the northeast of the surveyed Offshore
feeding area in substantial numbers as early as late July, which had not been
observed in previous years. By early September the number of whales (26, with
3 individuals possibly resighted) had increased compared to late July (21, with
9 whales possible resighted), but still remained substantially lower than during
the same period in 2008 (63 individuals on September 2, with 2 possibly
resighted). It is difficult to evaluate the seasonal dynamics of whale abundance
in the Offshore area due to the insufficient number of completed surveys and
the fact that in 2009 gray whales were frequently observed east of the survey
transects during both systematic and opportunistic surveys (Figure 9). Thus,
additional whales outside the visible range of the transect lines during

systematic surveys in 2009 may have been missed.

1.2.1.3 Arkutun-Dagi License Area

Two systematic surveys were conducted within the Arkutun-Dagi license area
(Sakhalin-1 Project) on July 22 and on August 16, 2009. During these surveys
not a single gray whale was sighted (Fig. 1), which confirmed a fact already
established by prior surveys that gray whales are almost completely absent

from this area.

1.2.1.4 Piltun-Astokh License Area

During the summer and fall of 2009 an additional series of vessel-based
surveys was conducted in the waters of the Piltun-Astokh license area
(Sakhalin-2 Project). The first survey on July 11 was suspended due to
deteriorating visibility after 4.5 of the northern transects were sampled. Seven
whales were sighted in the Piltun feeding area to the west of the survey
transects. These sightings were excluded in the density analysis and were
plotted instead on the map according to their actual sighting locations — Figure
1). One group of four whales was sighted, all the rest were sighted as

individuals. The repeat survey on 17 July was also incomplete and sampled

MARCH 2010 Page 42



only the 4 southern transects. Only one whale, a migratory whale, was sighted

within the Piltun-Astokh license area near its western boundary (Figure 1).
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The final survey was conducted on September 2. During this survey 42 whales
were sighted of which 18 individuals were identified as possible resights. Thirty
two whales were located within the boundaries of the Piltun-Astokh license
area; the other 10 whales were closer to shore outside the license area. The
whales were sighted individually and in groups of 2 to 7 individuals. All 32

whales sighted within the license area occurred in its northwestern portion.

Thus, in September, when an increase was noted in the number of whales in
water depths of 20 meters or more in the near-shore area, a portion were within
the Piltun-Astokh license area, near its western boundary. After all, these
waters are little more than the outer, seaward zone of the Piltun feeding area.

In July only one whale in the western part of the license area was sighted.

The overall distribution of gray whales in waters off northeast Sakhalin during
the summer-autumn season of 2009, based on the combined data from all
vessel-based and onshore surveys, is shown in Figure 5 (right panel). Of
interest are those cells with an elevated density in the water area around the
PA-B platform, however these findings, as discussed previously in Section
1.2.1.1 of this report, may be attributed to the small number of vessel surveys
conducted in the vicinity of the Piltun-Astokh license area, and should not be
taken alone as evidence that patches with very high whale densities are typical
for this area. In past years, whales were rarely encountered in these waters,
and if they were, then only in small numbers (Vladimirov et al., 2005, 2006,
2007, 2008, 2009). In the rest of the Piltun area, where observations performed
during a single vessel-based transect survey can be averaged with data from
the more numerous onshore surveys, whale distribution takes on a normal

pattern (Figure 5).

1.2.1.5 Total Number of Gray Whales Feeding in Sakhalin Waters

Summarizing the results of the survey work carried out in 2009, it can be
concluded that in the Piltun feeding area, the maximum number of gray whales

sighted during onshore surveys was higher than in 2008, increasing from 47 to
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73 individuals and was comparable to the 2007 level®. In the Offshore area, a
comparison of survey data acquired at almost the same time of year (9/1/2009
and 9/2/2008), reveals the opposite trend — a more than twofold decrease in the
number of whales from 63 to 26 individuals between 2008 and 2009,
respectively, i.e. a decline of 58.7%. (It is known that in recent years, the
maximum number of whales in the Offshore area was observed at the very end
of September or early October. In October 2008, 82 whales were sighted in the
Offshore area. Unfortunately a survey could not be carried out in that time
frame in 2009). It should be noted, however, that observations made during
both the 2009 systematic and opportunistic Offshore surveys showed the
presence of considerable numbers of whales to the northeast of the Offshore
survey area, where whales have not been observed in previous years. Thus,
additional whales outside the visible range of the transect lines during
systematic surveys in 2009 may have been missed. It is unknown how many
more whales (in addition to the maximum count of 26 on September 1) may
have been feeding to the east of the Offshore area in 2009. Hence the
maximum number of gray whales observed during vessel surveys is likely an
underestimate of their abundance in the Offshore feeding area. Note that a
vessel survey was designed to sample eastwards of the survey grid in late

September 2009, but this survey could not conducted due to a storm.

Combining survey results in the Piltun and Offshore feeding areas to estimate
the overall abundance of gray whales in their feeding habitat off the northeast
coast of Sakhalin can only be justified if the surveys are synchronized (i.e.,
were carried out in both areas on the same day or on two consecutive days),
thereby minimizing the likelihood of double-counting or undercounting the
whales as a result of their migration from one area to another during the time

between the surveys.

Synchronized surveys of this type were conducted in the Piltun and Offshore

areas on September 1, 2009. In the Piltun area, 51 whales were sighted on that

* - vessd-based surveys a so attest to the increase in 2009 of the observed number of gray whaes in
the Piltun area. However, considering that, from a vessd travelling 4.0 km from shore, quite a
number of animals within the 2 km nearshore zone will go unnoticed, the results of these surveys

are not used to estimate the overall number of whales in the feeding area.
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day during the onshore survey, while in the Offshore area, 26 whales were
sighted during the vessel-based survey (Tables 2, 4), i.e. the total
simultaneously recorded number of gray whales in the waters of NE Sakhalin in
2009 was 77 individuals. In 2008, the total abundance of whales, based on
combined data from the synchronized onshore and vessel-based surveys in the
Piltun and Offshore areas during the first days of October, was 98 individuals, -
Vladimirov et al., 2009). However, as discussed above, the estimate of 77 gray
whales in 2009 is likely an undercount because of the observed shift in the
whale distribution eastward of the known Offshore area. Thus, it is difficult to
infer accurate estimates of whale abundance in 2009 from combined whale
counts in the Offshore and Piltun area for the purpose of comparing these

estimates to 2008 and other years.

The year-to-year dynamics of whale abundance will be examined more closely

below in Section 1.3, “Discussion of Results.”

1.2.2 Whale Groups
1.2.2.1 Piltun Area
1.2.2.1.1Vessel-based Surveys

During the only systematic survey in the Piltun area that could be brought near
to completion (September 17, 2009), 18 gray whale sightings were recorded,
during which 33 whales were sighted either alone or in groups of up to 4
individuals (Table 8). Most commonly observed in the near-shore water area
were: (a) single whales, making up 50% of all sightings (27.4% of the number of
recorded individuals), (b) groups of two individuals (22.2% of the total number
of sighting incidents, or 24.2% of the number of recorded individuals), and (c)
groups of three individuals (also 22.2% of the total number of sighting incidents,
or 36.4% of the number of recorded individuals). The largest group, which
consisted of four whales, was encountered only once, making up 5.6% of all
sighting incidents (12.1% of the number of recorded individuals). The average

number of whales per group was 1.83 individuals.
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Table 8. Gray Whale Groups Recorded in the Waters of Northeastern Sakhalin in
2009 (based on Systematic Vessel-Based Surveys).

Group size (number of individuals)
Month 1 2 3 4 5 7 8
Number % Number| % |Number| % |Number % Number| % [Number| % [Number %
of 0 of of of of of 0 of of of of of 0
of total of total of total
groups groups | total | groups | total | groups groups | total | groups | total | groups
Piltun Feeding Area
September | 9 | 27.37 | 4 |24.24| 4 |36.36| 1 ‘ 12.12 | - | - | - | - | - | -
Offshore Feeding Area
July 1 4.76 0 0 1 14.29 1 19.05 1 23.81 - - 1 38.09
September 5 18.52 5 37.04 4 44.44 0 0 0 0 - - 0 0
Season total: 6 12.50 5 20.83 5 31.25 1 8.33 1 10.42 - - 1 16.67
Piltun-Astokh License Area
July 4 50 0 0 0 0 1 50 0 0 0 0 - -
September 9 21.43 2 9.52 2 14.29 1 9.52 1 11.90 2 33.33 - -
Season total:| 13 26.00 2 8.00 2 12.00 2 16.00 1 10.00 2 32.00 - -

Whole Northeast Sakhalin shelf

Seasontora] 28 | 2137 | 11 [1679] 11 [2s10] 4 1221 2 [763] 2 Jioeo] 1 [ewm

Note: The “% of total” columns show the percent of the total number of gray whales seen in a group of each specific size

1.2.2.1.20nshore Surveys

By far most of the gray whales sighted in the Piltun area during onshore
surveys (late June to September, 2009) were solitary (in 74.5% of the sightings,
accounting for 56.4% of all encountered animals — Table 9). Groups of two
whales accounted for 19.9% of the sightings or 30.1% of all observed whales.
Groups of three were much more seldom encountered (4.8% of the sightings or
10.8% of all whales), and groups of four whales were seldom seen (0.9% of the
sightings or 2.6% of all whales). No clear pattern could be discerned in the
variations of sightings of groups of different sizes between June-July and
September. In general, the relative proportions of solitary whales and groups of
various sizes were virtually the same in 2009 as in 2008, and very close to the
proportions for 2005-2007.
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Table 9. Number of Gray Whales in Groups Recorded in the Piltun Area in 2009
(Based on All Shore-Based Surveys).
Group size (number of individuals)
1 2 3 4
Month % of the | % of the % of the % of the % of the % of the | % of the | % of the
number number
number of| number of number of number of |number of \number of
— L of L of L —_— L
sightings | individuals | _. . individuals| . . individuals | sightings |individuals
sightings sightings
June—July 75.11 57.64 19.46 29.86 5.43 12.50 - -
August 73.28 54.75 20.90 31.24 4.53 10.15 1.29 3.86
September 75.73 57.94 18.71 28.64 4.68 10.74 0.88 2.68
Totalforthe | 7,49 | 5642 | 1986 | 3009 | 477 | 1084 | o088 2.65
season:

1.2.2.2 Offshore Area

During the 2009 systematic vessel-based surveys in the Offshore area, 19 gray
whale sightings involving 48 whales were recorded. The largest group that
consisted of eight individuals was observed in the 21 July survey, though, as
usual, the solitary whales (31.6% of sightings) and groups of 2 or 3 individuals
(each at 26.3% of sightings — Table 8) were most frequently encountered. The
average number in a sighting was 2.5 whales, which was more than in 2008
(1.6 whales). From July to September, the number of single whales and small
groups increased, while large groups of four or more individuals were no longer

encountered.

1.2.2.3 Piltun-Astokh License Area

In the course of the surveys in the Piltun-Astokh license area, 22 whale
sightings involving 50 whales were recorded. Most of the whales sighted were
in groups, the largest of which had seven individuals (Table 8). The average
group size was 2.27 whales. It should again be noted that of the 50 whales
recorded during these surveys, only 17 were within the boundaries of the Piltun-

Astokh license area; the rest were shoreward of that water area.

1.2.2.4 Arkutun-Dagi License Area

No gray whales were sighted in the Arkutun-Dagi license area in 2009.
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1.2.2.5 Whale Groups Observed by MMOs During July-September 2009

The total number of gray whale sightings throughout the 2009 vessel-based
survey season in waters off NE Sakhalin was 377, involving 708 animals (Table
1). The animals were solitary or in groups of up to eight. The average number
of whales per sighting between July and September was 1.87, which is just
slightly higher than what was recorded in 2007-2008. (1.81).

Solitary whales were encountered most often — in 53.05 % of cases. Groups of
two accounted for 23.87 % of the sightings, groups of three — 13.79 %, groups
of four — 5.03 %, groups of five — 2.12 %, groups of six — 0.79%, groups of
seven — 0.53%, and groups of eight — 0.79% (Table 8). These ratios changed
only slightly since 2008, and no groups of 9 or 10 whales were observed in
2009.

1.2.3 Distribution of Cows with Calves

All gray whale cows with calves stayed exclusively in the near-shore Piltun area

during the summer and early autumn (up to the time the calves are weaned).

In 2009 the total number of cow-calf pairs sighted throughout the onshore
survey period was 16. The first cows with calves were sighted on June 25 in
nearshore shallow waters of the southern part of the Piltun area (in the vicinity
of survey station 12). The last cow-calf pair was sighted on September 12 (in
the vicinity of survey station 9), which was similar in timing to 2008 when the
last pair was observed on 21 September (Vladimirov et al. 2009). A young
whale, apparently a yearling, was also sighted in the central part of the Piltun
area (survey station 7) on September 1. The last unaccompanied calf was

sighted on September 15, 2009 south of survey station 9.

Over the survey season, the vast majority of cow-calf pairs were sighted in the
southern, shallower part of the Piltun area between survey stations 8 and 13
(Figure 9). Similarly, in 2008, almost all cow-calf pairs were observed between
stations 9 and 13. However, on 1 September 2009 a pair was spotted feeding in
the near-shore shallow waters near survey station 3 in the northern part of the
Piltun area. The next day, the same pair was sighted in the vicinity of survey

station 4, traveling southward (Figure 10).
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Figure 10. Distribution of mother-calf pairs
of gray whales and young separated from
their mothers in the Piltun area in June—
September 2009 (from shore-base survey
data).

Note: drilling rig to the north of the onshore
survey station 3 is a RosNeft facility; drilling rig
to the south of the onshore survey station 4 is
an ENL facility
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Unlike in previous years, when cows and their calves gathered primarily in
water depths of 10-15 m in September, in 2009 they spent the entire season

within the first kilometer of the nearshore zone in waters up to 10 m deep.

The maximum number of cows and calves (2 pairs) sighted during the 2009
onshore survey season was recorded on September 1 (one pair in the vicinity of
survey station 3 and the second near survey station 8). This figure was identical
to the data for 2008, when two mother-calf pairs were sighted during onshore
surveys on August 9 and September 9. Of course, there is no certainty that all
calves could be seen during the onshore surveys if it is borne in mind that at a
distance exceeding 2-2.5 km they are difficult to detect because of their small
body size and weak blows, which is why their statistics should be regarded as

approximate (photo ID provides much more accurate data on this).

No cow-calf pairs were observed during vessel-based surveys, as was the case

in preceding years.

1.2.4 Anthropogenic Impacts on Gray Whales

Potential sources of anthropogenic impact on gray whales feeding in waters off

NE Sakhalin during the summer-autumn season of 2009 included:

- installation of onshore production infrastructure under the Sakhalin-1
Project (including pile driving), carried out on the Piltun Spit near the

Yastreb drilling rig, roughly midway between survey stations 4 and 5;

- seismic survey operations to the north of the Piltun area and to the

south of the Offshore feeding area; and

- the presence of numerous vessels of various types engaged in

pollock fishing in the Offshore area.

Detailed analysis of acoustic data taken during the 2009 field season is
currently underway. Given the absence of any clearly visible anomalies in
whale distribution in the waters opposite the Sakhalin-1 work zone between

stations 4 and 5, it appears that the onshore construction/installation operations
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on the Piltun Spit did not adversely impact gray whale distribution. As was
observed throughout the Piltun feeding area in 2009, the abundance of gray
whales between survey stations 4 and 5 increased in 2009 compared to 2008
and was frequented by an average 7.7% of all the whales present in the Piltun
area (Table 5), while the seasonal average in 2007 was only 1.6%, and an
almost negligible 0.4% in 2008 (a solitary whale was sighted twice over the
entire survey season). Similarly, whales also failed to exhibit avoidance
reactions to construction work in 2006, when the pipeline was laid in the
southern part of the Piltun area under Sakhalin-1l. During that year, whale
numbers in the waters of the Chayvo area increased compared to previous

years and have remained higher since (Vladimirov et al., 2007).

1.2.5 Sightings of Other Marine Mammal Species

During vessel-based surveys performed in the waters off NE Sakhalin in 2009,
730 animals belonging to twelve other marine mammal species were sighted in
addition to gray whales. The cetacean species encountered in the greatest
numbers were the harbour porpoise (Phocoena phocoena) and Dall porpoise
(Phocoena dallii) - 69 and 134 individuals, respectively. Also common were the
Minke whale (Balaenoptera acutorostrata) - 55 individuals, killer whale (Orcinus
orca) - 31 individuals, Pacific white-sided dolphin (Lagenorhynchus obliquidens)
- 25 individuals and Baird’s beaked whale (Berardius bairdii) - 22 individuals.
Four finback whales (Balaenoptera physalus) and three whales of

undetermined species were also sighted (Appendix 1).

Pinnipeds were represented by the fur seal (Callorhinus ursinus) - 331
individuals, spotted seal (Phoca largha) - 40 individuals, sea lion (Eumetopias
jubatus) - 8 individuals, one bearded seal (Erignathus barbatus), one ringed

seal (Pusa hispida) and five seals of undetermined species (Appendix 1).

During the 2009 onshore surveys in the Piltun area, the following cetacean
species were sighted in addition to gray whales: Minke whale (14 groups, 14
animals), harbour porpoise (14 groups, 19 animals) and killer whale (2 groups,
3 animals). They were found scattered throughout the entire water area without
forming any congregations. The Minke whales were sighted in the northern

deeper waters of the Piltun area at a distance of 1 to 4.5 km from shore. Killer
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whales were sighted twice in the northern part of the area in early July and
during the first ten days of August, but were not seen again during the rest of
the survey season. The harbour porpoise was found scattered throughout the
Piltun area at a distance of up to 1.5 km from the coast. Appendix 2 presents

information on the dates and coordinates of all sightings of other cetaceans.

Pinnipeds in the Piltun area were mainly represented by ringed, spotted and
bearded seals, the most numerous of which were the first two species. No
systematic survey of pinnipeds was performed, but they were regularly sighted
in small numbers along the route. There is a permanent mixed seal rookery

near the mouth of Piltun Bay, numbering approximately 800-1000 animals.

1.3 Discussion of Results

The 2009 Western (Okhotsk—Korean) Gray Whale Monitoring Program in the
waters off northeast Sakhalin made it possible to acquire new data on the
distribution and abundance of these animals in their main summer and autumn
feeding areas and update existing results. One of the chief objectives of the
program is to evaluate the current condition of the population of these animals,
which are classified as highly endangered, based largely on an assessment of
WGW distribution and abundance throughout the whales’ summer-fall feeding

season.

Results indicate that in the near-shore Piltun area the maximum observed
number of gray whales recorded during a complete onshore survey — a figure
which had declined during the past three years (from 119-122 individuals in
2004-2005 to 99 individuals in 2006, 73 in 2007, and 47 in 2008) — increased by
55% and totaled 73 individuals, i.e. was comparable to the 2007 level. Vessel-
based surveys also showed a substantial increase in the number of animals

recorded here during a single survey (33) compared to 2008 (20).

On the other hand, the vessel-based survey performed on September 1, 2009
showed that the number of gray whales in the Offshore feeding area decreased
compared to the same period the previous year and totaled 26 individuals
(versus 63 recorded on 9/2/2008). It should be noted, however, that whale

sightings made during both the systematic and opportunistic vessel surveys in
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the Offshore area in 2009 showed the presence of considerable numbers of
whales to the northeast of the Offshore survey area, where whales have not
been observed in previous years. Thus, additional whales outside the visible
range of the transect lines during systematic surveys in 2009 may have been
missed. It is unknown how many more whales in addition to the maximum count
of 26 on September 1 may have been feeding to the east of the Offshore area
during this survey. Hence the maximum number of gray whales observed
during the vessel surveys in 2009 is likely an underestimate of their abundance

in the Offshore feeding area.

The total number of gray whales congregating to feed in the shelf waters off
northeast Sakhalin, based on data from synchronized surveys performed on
September 1, 2009 in both feeding areas, was 77 animals, which is 21.4%
lower than the corresponding figure for 2008 (98 animals). However, no
conclusions can be drawn from these data regarding the multiyear population
dynamics of the gray whale feeding group that had gathered off Sakhalin in the
summer and autumn of 2009 for several reasons. As described above, the
estimate of abundance in the Offshore feeding area is likely an undercount
because of the observed shift of whale encounters to the east of the transect
lines of the Offshore Area in 2009 described above. Secondly, a very limited
number of surveys were conducted in the Offshore area and in less than ideal
survey conditions that likely reduced detection of whales by the MMOs. In
addition, at least 16 gray whales were observed within the Piltun-Astokh license
area during the September 2 vessel survey. Although these whales may have
moved there overnight from the Piltun feeding area, it is possible that some or

all of these whales were in the license area on 1 September.

Therefore, the 2009 survey data were compared with photo-identification
results for whales in northeast Sakhalin waters during the past season.
According to photo-ID data, a total of 117 gray whales were identified during
July-September 2009 (Yakovlev et al., 2010). In the near-shore waters of the
Piltun feeding area, 85 animals were sighted, while 39 were sighted within the
Offshore area (a number of whales were counted in both surveys, after they

migrated from one area to the other). In 2008, the total number of gray whales
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identified offshore eastern Sakhalin was 98 individuals, 62 of which were
sighted in the Piltun area and 61 in the Offshore area (Yakovlev et al. 2009).
These results indicate that in 2009 the total number of gray whales in the
eastern Sakhalin feeding habitat had increased from 2008 levels (from 98 to
117 individuals, i.e. by 19.4%), which contradicts the results of the distribution
surveys, that indicate there were fewer whales. Furthermore, a comparison of
the year-to-year dynamics of the number of whales photo-identified in each of
the areas separately lends the same impression as these surveys —the number
of whales in the Piltun area also increased since 2008 (from 62 to 85 individuals,
i.e. by 37.1%), while in the Offshore area — the number of photo-identified
whales decreased (from 61 to 39 individuals or by 36.1%) potentially because
of limited vessel time for photo-ID and combined with bad weather conditions

that were encountered throughout the entire field season (Yakovlev et al. 2010).

The discrepancies between the survey and photo ID data make it necessary to
exercise caution when evaluating observed changes in the abundance of gray
whales in Sakhalin waters. It is possible that the annual and seasonal
migrations observed in recent years between the eastern Sakhalin and eastern
Kamchatka regions, which were also observed in 2009 (Yakovlev et al., 2010)
must be considered when assessing the presence of gray whales in eastern
Sakhalin waters and their overall population numbers. Photo ID data taken
offshore southeast Kamchatka since 2004 and particularly, since 2007 when
the photo-ID effort in this region increased, indicate that whales from the
Korean-Okhotsk population use the nearshore waters of eastern Kamchatka as

foraging grounds, especially Olga Bay and Vestnik Bay.

Inter-annual variations in the intensity of use of the gray whale foraging grounds
offshore Kamchatka and Sakhalin Island cannot yet be fully assessed and
remain to be investigated as more data become available in the future.
Changes in gray whale abundance and their distribution in the eastern Sakhalin
feeding habitat may be associated with changes in the productivity of benthic
communities in the near-shore shallow water areas of Sakhalin Island (Fadeev,
2007, 2008, 2009, 2010), particularly in the northern half of the Piltun Feeding
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area (Figure 11). These issues definitely require a detailed investigation based

on a comparative analysis of multiyear survey, photo ID, and benthic data.

In light of the photo ID data that in 2009 documented usage of the eastern
Sakhalin feeding habitat by 117 whales (Yakovlev et al. 2010), it is justifiable to
conclude that the total number of animals annually using this habitat has
remained relatively stable in recent years at about 100-120 individuals,
although this has been accompanied by active migration between at least two
existing feeding habitats in Far East seas (eastern Sakhalin and eastern

Kamchatka).
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Figure 11.
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Note: drilling rig to the north of the onshore survey station 3 is a RosNeft facility.
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1.4 Conclusions

The 2009 western (Okhotsk—Korean) gray whale monitoring program in the
waters off northeast Sakhalin made it possible to acquire new data on the
distribution and abundance of these animals and update existing results. The

most important findings of the study can be summarized as follows:

1. Onshore survey results show that the decline in gray whale abundance in
the Piltun area observed over 2006-2008 has reversed in 2009; the
maximum number of whales recorded in 2009 rose by 55% over the
previous year, totaling 73 individuals and was comparable to the 2007
level. Vessel-based surveys in 2009 also showed a substantial increase

in the number of animals (33) sighted in this area compared to 2008 (20).

2. Average gray whale density over the entire Piltun feeding area was
higher during the 2009 field season compared to 2008 (Figure 5). The
highest whale densities in 2009 were found in the central (i.e., in the
vicinity of stations 8 and 9) and southern parts of the area. The increase
in whale densities in the northern part of the Piltun feeding area was
observed mainly in the vicinity of stations 4 to 7, with only slight

increases in the vicinity of stations 1 to 3.

3. In 2009, whale distribution shifted to the northeast within and outside of
the known Offshore feeding area. Vessel-based surveys showed that in
early September, the number of gray whales in the Offshore feeding area
declined by 58.7% compared to the same period in 2008. This result may

have been partly attributable to two causes:

Only two complete Offshore surveys could be performed in 2009

due to adverse weather conditions.

Observations made during both the 2009 systematic and
opportunistic  Offshore surveys showed the presence of
considerable numbers of whales to the northeast of the Offshore
survey area, where whales have not been observed in previous

years. Thus, additional whales outside the visible range of the
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transect lines during systematic surveys in 2009 may have been

missed.

In October 2008, 82 whales were sighted in the Offshore area, but no

survey was conducted in October, 2009.

4. In 2009 no gray whales were sighted in the waters of the Arkutun-Dagi
license area (Sakhalin-1 Project). Only in September did small numbers

of whales appear in the Piltun-Astokh license area (Sakhalin-2 project).

5. In 2009, the total abundance of whales, based on combined data from
the synchronized onshore and vessel-based surveys in the Piltun and
Offshore areas on 1 September was estimated to be 77 individuals.
However, the estimate of 77 individual gray whales in 2009 is likely
biased low because of the observed eastward shift (i.e., to the east of the
visibility range of the vessel-based surveys) in the whale distribution in
the known Offshore feeding area compared to earlier years. In addition,
a very limited number of surveys were conducted in the Offshore area
under less than ideal weather conditions that likely reduced detection of
whales by the MMOs. Furthermore, at least 16 gray whales were
observed within the Piltun-Astokh license area during the September 2
vessel survey. Although these whales may have moved there overnight
from the Piltun feeding area, it is possible that some or all of these
whales were in the license area on 1 September. Therefore the estimate
of total abundance in 2009 from combined whale counts in the Offshore
and Piltun area is likely inaccurate and needs to be used with caution
when making any comparisons with previous years, or with Photo-1D
results in 2009.

In addition, estimating whale abundance by combining whale counts from
the Piltun and Offshore areas does not take into account the active
migration between at least two existing feeding habitats (eastern
Sakhalin and eastern Kamchatka) observed during photo-ID efforts
(Yakovlev et al. 2008, 2009, 2010): Photo-ID data identified 138 Western
Gray Whales offshore Kamchatka and Sakhalin combined in 2009
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(Yakovlev et al. 2010). These results indicate that the actual number of
whales present in Sakhalin waters and therefore, the number which can
be recorded during simultaneous distribution surveys in the Piltun and
Offshore feeding areas, is likely lower than the total number of whales in

the Korean-Okhostk population.

6. Sixteen sightings of cow-calf pairs were made throughout the 2009
onshore survey period, with a maximum of two pairs sighted on the same
survey day (which is similar to the previous year). The last cow-calf pair
was sighted on September 12 which was similar to 2008 when the last
pair was observed on 21 September. The majority of cows and calves
were sighted in the southern, nearshore part of the Piltun area between
survey stations 8 and 13. Similarly, in 2008, almost all cow-calf pairs
were observed between stations 9 and 13. All cows and calves were
observed within the first kilometer of the nearshore zone in waters up to
10 m deep throughout the season, unlike previous years when cows and

their calves gathered primarily in water depths of 10-15 m in September.

7. The 2009 surveys showed no evidence that Sakhalin-1 onshore
construction, installation, and production in the central part of the Piltun
Spit have resulted in any negative impacts on gray whale distribution or
abundance in adjacent waters. As was observed throughout the Piltun
feeding area, gray whale densities near the Odoptu site, i.e., between

survey stations 4 and 5, increased in 2009 compared to 2008.

8. In general, results from the 2009 distribution surveys together with
results from the 2009 photo-ID surveys indicate that the Western Gray

Whale population is in stable condition.

MARCH 2010 Page 60



1.5 Acknowledgments

We consider it our duty to express our most sincere appreciation to the large
group of people who took part in planning and organizing the 2009 survey
program: R. Melton, S. Werner and M. Jenkerson (ExxonMobil Upstream
Research Company - Houston, Texas, USA), E.N. Kalinin (Exxon Neftegas
Limited — Yuzhno-Sakhalinsk, Russia), D. Bell, K. Broker and V. Yefremov
(Sakhalin Energy Investment Company LTD — Yuzhno-Sakhalinsk, Russia), and
I.N. Zhmaev, V.N. Yetskalo, and S.A. Tyurin (LGL Sakhalin, Vladivostok,

Russia).

We would also like to extend our heartfelt thanks to the ENL operators at the
Chayvo and Odoptu production facilities in the town of Nogliki for their
assistance and support in carrying out the onshore survey, especially O. Pokhil
— Camp 840 operator, and I. Aiyupov and S. Melnik — managers of the Odoptu
camp, and to the group of land-surveyors from the Chayvo camp — M. Klyopov

and T.Gernaey.

We are indebted to Ye. Smorchkov and T. Zhalimov — vehicle drivers who
supported the onshore route surveys, and to the navigational crew of the
Academician Oparin scientific research vessel for help in conducting the vessel-

based surveys.

Special thanks are also due to D.S. Samarin, A.A. Samarina, and A.S. Tishchuk
(DVGTRU), P.I. Marchenko (TINRO-Center), R.E. Sidorenko (DVGU), and A.G.
Afanasyev-Grigoryev, O.Yu. Nemchinov, and V.B. Stekhov (all from the Marine
Biology Institute of the Far East Branch of the Russian Academy of Sciences)
for their active participation in the onshore and vessel-based surveys and

collecting field data.

We thank Yu. Bychkov and L. Ferreira of LGL Limited for the preparation of the
WGW density maps.

MARCH 2010 Page 61



1.6 List of Citations

Fadeev, V.l., 2003. Benthos and Food Stock Studies in Feeding Grounds of the
Okhotsk-Korean Population of Gray Whales. Final report on materials from
field studies on the research vessel Nevelskoy in 2002 // Report by the
Marine Biology Institute, Far East Branch of Russian Academy of Sciences,
Vladivostok, Russia, for Exxon Neftegas Limited and Sakhalin Energy
Investment Company, Yuzhno-Sakhalinsk, Russia - 116 pp. [available on the
Sakhalin Energy Investment Company website].

Fadeev, V.1., 2004. Investigation of Benthos and the Food Supply in the Feeding
Grounds of the Okhotsk-Korean Population of Gray Whales. Final report
based on materials from field studies on the research vessel Nevelskoy in
2003 /I Report by the Marine Biology Institute, Far East Branch of Russian
Academy of Sciences, Vladivostok, Russia, for Exxon Neftegas Limited and
Sakhalin Energy Investment Company, Yuzhno-Sakhalinsk, Russia - 189 pp.
[available on the Sakhalin Energy Investment Company website]

Fadeev, V.1., 2005. Investigation of Benthos and the Food Supply in the Feeding
Grounds of the Okhotsk-Korean Population of Gray Whales. Final report
based on materials from field studies on the research vessel Academician
Oparin in 2004 // Report by the Marine Biology Institute, Far East Branch of
Russian Academy of Sciences, Vladivostok, Russia, for Exxon Neftegas
Limited and Sakhalin Energy Investment Company, Yuzhno-Sakhalinsk,
Russia - 153 pp. [available on the Sakhalin Energy Investment Company
website]

Fadeev, V.I, 2006. Condition of Benthos and the Food Supply in the Feeding
Areas of the Okhotsk-Korean Population of Gray Whales in 2005. Report on
Scientific Research Work. Marine Biology Institute, Far East Branch of
Russian Academy of Sciences, Vladivostok, Russia, for Exxon Neftegas
Limited and Sakhalin Energy Investment Company, Yuzhno-Sakhalinsk,
Russia, 138 pp. [available on the Sakhalin Energy Investment Company
website]

Fadeev, V.I, 2007. Condition of Benthos and the Food Supply in the Feeding
Areas of the Okhotsk-Korean Population of Gray Whales in 2006. Report on
Scientific Research Work. // Marine Biology Institute, Far East Branch of
Russian Academy of Sciences, Vladivostok, Russia, for Exxon Neftegas
Limited and Sakhalin Energy Investment Company, Yuzhno-Sakhalinsk,
Russia, 117 pp. [available on the Sakhalin Energy Investment Company
website]

MARCH 2010 Page 62



Fadeev, V.I, 2008. Condition of Benthos and the Food Supply in the Feeding
Areas of the Okhotsk-Korean Population of Gray Whales in 2007. Report on
Scientific Research Work. // Marine Biology Institute, Far East Branch of
Russian Academy of Sciences, Vladivostok, Russia, for Exxon Neftegas
Limited and Sakhalin Energy Investment Company, Yuzhno-Sakhalinsk,
Russia, ... pp. [available on the Sakhalin Energy Investment Company
website]

Fadeev, V.I, 2009. Condition of Benthos and the Food Supply in the Feeding
Areas of the Okhotsk-Korean Population of Gray Whales in 2008. Report on
Scientific Research Work. // Marine Biology Institute, Far East Branch of
Russian Academy of Sciences, Vladivostok, Russia, for Exxon Neftegas
Limited and Sakhalin Energy Investment Company, Yuzhno-Sakhalinsk,
Russia, ... pp. [available on the Sakhalin Energy Investment Company
website]

Vladimirov, A.V., and V.A. Vladimirov, S.P. Starodymov, N.V. Doroshenko, D.S.
Samarin, |.P. Marchenko, and S.0. Kuchin, 2006. Distribution and
Abundance of the Okhotsk-Korean Stock of Gray Whales (Eschrichtius
robustus) in Northeastern Sakhalin Near-shore Waters, June-October 2005,
based on Onshore Survey Data. Marine Mammals of the Holarctic (collect. of
scient. papers after the 4th int'l conf. — St. Petersburg, Russia, October 10-
14, 2006) - pp. 135-141.

Vladimirov, V.A., and A.V. Vladimirov, S.P. Starodymov, and N.V. Doroshenko,
2007. Present-day Distribution and Abundance of the Okhotsk-Korean Stock
of Gray Whales in the Sea of Okhotsk // Natural Resource Use and
Conservation in Russia. Informational-analytical bulletin, 2 (92), pp. 59-63.

Vladimirov, V.A., and S.A. Bloxin, A.V. Vladimirov, V.L. Vladimirov, N.V.
Doroshenko, and M.K. Maminov, 2005. Distribution and Abundance of the
Okhotsk-Korean Stock of Gray Whales in Northeastern Sakhalin Waters,
July-November 2004 (based on onshore, aerial, and vessel-based surveys)
/I Report by VNIRO, Moscow and TINRO-Center, Vladivostok, Russia, for
Exxon Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia — 233 pp. [available on the Sakhalin Energy Investment
Company website]

Vladimirov, V.A., and S.P. Starodymov, A.G. Afanasyev-Grigoryev, and J.E. Muir,
2008. Distribution and Abundance of the Okhotsk-Korean Stock of Gray
Whales in Northeastern Sakhalin Waters, June-October 2007 (based on
onshore and vessel-based surveys). // Report by VNIRO, Moscow, Russia

MARCH 2010 Page 63



for Exxon Neftegas Limited and Sakhalin Energy Investment Company,
Yuzhno-Sakhalinsk, Russia — 134 pp. [available on the Sakhalin Energy
Investment Company website]

Vladimirov, V.A., and S.P. Starodymov, A.G. Afanasyev-Grigoryev, and J.E. Muir,
2009. Distribution and Abundance of the Okhotsk-Korean Stock of Gray
Whales in Northeastern Sakhalin Waters, July-October 2008 (based on
onshore and vessel-based surveys). // Report by VNIRO, Moscow, Russia
for Exxon Neftegas Limited and Sakhalin Energy Investment Company,
Yuzhno-Sakhalinsk, Russia — 118 pp. [available on the Sakhalin Energy
Investment Company website]

Vladimirov, V.A., and S.P. Starodymov, A.T. Ashchepkov, A.G. Afanasyev-
Grigoryev, J. Muir, and A.V. Vladimirov, 2007. Distribution and Abundance of
the Okhotsk-Korean Stock of Gray Whales in Northeastern Sakhalin Waters,
June-October 2006 (based on onshore and vessel-based surveys). // Report
by VNIRO, Moscow, Russia for Exxon Neftegas Limited and Sakhalin
Energy Investment Company, Yuzhno-Sakhalinsk, Russia — 137 pp.
[available on the Sakhalin Energy Investment Company website]

Yakovlev, Yu.M. and O.Yu. Tyurneva, 2004. Photo-ID of the Okhotsk-Korean
Stock of Gray Whales (Eschrichtius robustus) off the Northeastern Coast of
Sakhalin Island in 2003. // Final report by the Marine Biology Institute, Far
East Branch of Russian Academy of Sciences, Vladivostok, Russia, for
Exxon Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia, 69 pp. [available on the Sakhalin Energy Investment
Company website]

Yakovlev, Yu.M. and O.Yu. Tyurneva, 2005. Photo-ID of the Okhotsk-Korean
Stock of Gray Whales (Eschrichtius robustus) off the Northeastern Coast of
Sakhalin Island in 2004. // Final report by the Marine Biology Institute, Far
East Branch of Russian Academy of Sciences, Vladivostok, Russia, for
Exxon Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia, 85 pp. [available on the Sakhalin Energy Investment
Company website]

MARCH 2010 Page 64



Yakovlev, Yu.M. and O.Yu. Tyurneva, 2006. Photo-ID of the Okhotsk-Korean
Stock of Gray Whales (Eschrichtius robustus) off the Northeastern Coast of
Sakhalin Island in 2005. // Final report by the Marine Biology Institute, Far
East Branch of Russian Academy of Sciences, Vladivostok, Russia, for
Exxon Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia. [available on the Sakhalin Energy Investment Company
website]

Yakovlev, Yu.M. and O.Yu. Tyurneva, 2008. Photo-ID of the Okhotsk-Korean
Stock of Gray Whales (Eschrichtius robustus) off the Northeastern Coast of
Sakhalin Island. // Final report by the Marine Biology Institute, Far East
Branch of Russian Academy of Sciences, Vladivostok, Russia, for Exxon
Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia, 125 pp. [available on the Sakhalin Energy Investment
Company website]

Yakovlev, Yu.M., O.Yu. Tyurneva, and V.V. Vertyankin, 2007. Photo-ID of the
Okhotsk-Korean Stock of Gray Whales (Eschrichtius robustus) off the
Northeastern Coast of Sakhalin Island and Southeastern Coast of the
Kamchatka Peninsula. // Final report by the Marine Biology Institute, Far
East Branch of Russian Academy of Sciences, Vladivostok, Russia, for
Exxon Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia, 119 pp. [available on the Sakhalin Energy Investment
Company website]

Yakovlev, Yu.M., O.Yu. Tyurneva, and V.V. Vertyankin, 2009. Photo-ID of the
Okhotsk-Korean Stock of Gray Whales (Eschrichtius robustus) off the
Northeastern Coast of Sakhalin Island and Southeastern Coast of the
Kamchatka Peninsula. // Final report by the Marine Biology Institute, Far
East Branch of Russian Academy of Sciences, Vladivostok, Russia, for
Exxon Neftegas Limited and Sakhalin Energy Investment Company, Yuzhno-
Sakhalinsk, Russia [available on the Sakhalin Energy Investment Company
website]

MARCH 2010 Page 65



1.7 Appendices

Appendix 1

Data on Gray Whales and Other Marine Mammals Recorded during Surveys from the Akademik Oparin Scientific Research Vessel

in the Waters of Eastern Sakhalin, July-September 2009

(Notes are at the End of the Table)
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08/06/09 |MK 46 |25 [22 |143 |56 2320 |06 [40 [800 o L |sE |2 |pp 3 [sT |FD 12 |4 |80 |H|240 1o [ |BO |sE
08/06/09 |MK 46 |25 |93 143 |56 6120 |06 [44 800 o L |sE |2 |pp |4 [sp |FD 10 |6 6.0 |H [320 [340 [E |BO |SE
08/06/09 |MK 46 |26 [73 |143 |57 |2 |20 |06 [49 800 o L |sE |2 [pp 3 [sa |FD 1 4 |06 |H|2180|50 B |BO |SE
08/06/09 |MK 46 32 |66 144 |0 |9 |20 |07 [24 oo o L |sE |2 |pp |5 [sa |FD 10 [7 40 |H 460 |335 [E |BO |SE
08/06/09 vs |46 [a5 |22 |144 |6 [7022 jos8 [37 Jes.oofo L |NO DP |10 |SA |FD 10 [7 |E 200 |325 |E  [BO |VI
08/06/09 vs |46 |45 |53 [144 |6 [s722 |08 [s9 |es.oofo L |nO DP |8 |ST |FD 10 |12 |E 300 |320 [E [BO |WI
08/07/09 ON |50 |59 |72 144 [31 [|23[326 |09 [o5 [10.00j0 | |NnO DP |2 |sP |FD 1 B |E 400 |350 [E |sP |vI
09/12/09 MK |52 |57 [22 |143 [23 Je1j170 |19 |51 500 [0 L |NO DP |1 |sA |FD 10 [7 |35 |H|527 130 B [BO |WI
09/14/09 MK |53 [12 [39 |143 |29 |19]347 |16 |30 |w0.00j0 |L |sE |8 |pp 1 |sP |FD 2 6 |E 300 |55 |[E |BO |sE
10/02/09 vs |42 |44 o5 [133 [45 520242 |18 |06 600 o L |SE |12 |pP |4 |sA |sw |FD |2 3 |E 250 [300 [E |BO |MO
07/21/09 [vS |MK |51 |59 |67 |143 |50 |40|171 13 |55 10,001 L |NO DP |2 |sT |FD |FL 12 |3 |15 1000160 [B  |BO |SE
08/01/09 MK |52 |52 [61 [143 [27 [25[330 |10 o8 400 |1 L |NO DP |1 |sP |FD 3 |6 |40 460 |50 |E  |BO |MO
08/04/09 vs |46 |42 36 [144 |6 [s9]197 |08 |42 |es.of1 L |NO DP |3 |sA |FD 2 3.0 600 |250 |E  [BO |VI
08/04/09 |MK 46 |6 |55 [143 |40 [|29[230 [12 [24 |1000t L |u |10 fpp 2 [sAa |FD 3 |3 e 200 [310 [E  |BO |SE
08/06/09 MK |47 |44 [56 |144 [38 |27]20 |14 |26 |00t L L |57 pp |5 |sA |FD 1 |2 |20 850 |40 [ |sP v
08/07/09 |VS 50 |40 [78 144 |37 |9316 fo7 [17 |000t | |sE |n2 |pp |6 |[sp |FD o |6 |35 520 290 [E |BO |SE
08/07/09 ON |50 [51 |95 [144 [36 [89[340 [08 [17 [1000|2 [ |[sE |34 [pp |7 |sP [BR 1 |5 [so 240 |20 | [BO VI
10/01/09 MK |45 |11 [62 |137 [34 |s9j255 Jos |43 |10.00[1 L [SE |6 |pP |3 |sA |TH 10 o |E 100 [210 [E  |sP |MO
07/03/09 |VS 45 |21 |66 139 |54 [98ls6 [o8 foo [10.00)2 | |NnO DP |5 |sP |FD 1 2 [ 800 [0 |E |FI Wi
07/04/09 MK |49 [29 [3 |14 |48 |30[342 |18 |56 [99.00]2 |L |NO DP |5 |MI [TH 12 E 200 |335 |E [BO |VI
08/07/09 |MK 51 |25 |90 [|144 |18 |82)315 11 [51 |1000f2 L |u |6 |pp |10 |mi |FD 10 1.7 1000|250 [E  |sP |vI
00/21/09 [ON |[vS |52 |5 |29 [143 |49 |[72|190 |14 |50 |w0.00f2 L |sE |1 |pp 1 |NO |FD 11 1.2 1300140 |B  |SP |VI
07/03/09 |AA 45 |43 |88 141 |39 [|26l90 [15 fos [10.00)3 | |NO DP |3 |sP |FD 2 b [E 300 |160 [E  [BO |VI
07/03/09 |AA 45 |43 |69 141 |43 |5 |90 [15 [19 [10.00j3 | |NO DP |4 |sA |FD 1 2 [ 500 |130 [E [BO |WI
07/03/09 |AA 45 |43 |19 141 |53 |1 oo [15 [52 [10.00f3 L |NO DP |6 |ST |FD 1 12 | 400 |115 |E  [BO VI
08/03/09 MK |50 [30 [26 |144 [34 |29]171 |10 40 800 [4 L U j11 pP J4 M |TH 1 E 350 200 [ |sP v
08/03/09 |VS 49 |12 |68 (144 |53 |350171 18 fo7 oo b L Ju |3 |Ffw 2 [sp |FD 2 15 1000200 [B  |BL |SE
08/03/09 |5 49 |8 |5 |144 [54 520170 |18 34 [soo 1 . |sE 3 |Fw |2 [sPp [FD 2 1.5 1000200 [ |BO |[SE 't\)ﬂyaggg\ﬁeégeﬂeg)sthe et
07/05/09 |AA 52 |38 |51 [143 |23 [93|339 |18 [25 [9.00 |0 NO Gw |2 |No [BR [FD |11 0.5 |sH[2000(315 |E  |BO |SE
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07/05/09 [AA 52 a1 |62 [143 [23 |61fss7 |18 |42 [poo o |L [no Gw |2 [No [FD 1 0.3 |sHlze00f335 B [BL [SE
o aiale However,
07/05/09 (ap 52 l42 |03 [143 |23 [61f357 |18 [s0 |00 [0 L [NnO Gw 1 [No |FD 11 E 800 [340 [ |FL |[sE |thewhale came very
from the vessel
07/16/09 |MK 53 8 [29 [143 [0 [14119 |18 |00 [e9.00j0 |L  |NO Gw |2 [No [FD 10 2 |Hleeo [0 [E [BO [sE
07/24109 Mk [52 [12 |23 |43 |48 |esl127 |10 [30 |w000f0 L |no Gw |8 [No [FD L 12 02 |H |a000fi2s B [FL [sE
07/24/09 [vs [MK |[52 51 [143 |49 [83f2s0 |12 [16 [goo o L [|no GW [3 |NO |FD |FL |8 03 |H [3300(135 B [BL |[SE
07/24/09 [vs [MK |[52 20 [143 |50 [41]0 |13 |os |99.00j0 |.  |NnO GW [3 [NO |[FD |FL 03 |H [3300l40 B [BL |[SE
07/24109 [vs Mk [52 [8 |29 [143 |50 |arjo [13 fos6 |es.oofo L [no Gw |8 [NOo [FD [FL |2 02 |H |[4aooofs0 B [BL [sE
07/29/09 vs |53 |15 |48 [143 [20 [3 142 o9 36 [0.10 o L [|no Gw |2 |[sP [FD 3 E 100 [190 [ [Bo |[sE
08/08/09 MK [53 [23 |47 |43 |13 [7el165 |10 [23 Jos.oofo L [no ow 2 [No [F0 L w0 04 |H |2900f140 B [BL [SE
09/12/09 MK [52 [52 |89 [143 |25 |25173 [20 15 foso [0 [p [nO Gw |2 |[sA [FD 11 |10 [1.3 [H [1250[150 [ [BO |[SE
18.00.09 [vs [ON [53 [t |44 [143 |19 |17f253 [0 [18 [goo o L [|no Gw |2 [No [FD 10 07 |H |000|170 B [BL |[SE
00/20009 MK [vs [52 [s1 o5 [143 22 |arjoo [14 [ fwooofo L Mo s+ lew |5 |no D o 1.0 |H 150015 [ [BL [sE
00/20/09 MK [vs [52 [53 89 [143 [23 [15]270 [14 |44 |w000f0 [L  [nO Gw [1 [NO [FD 12 0.1 |sH 280 B [BL |[SE
09/20/09 |MK 52 |51 [13 [143 [26 [32]160 |16 |41 [10.00j0 L |SE |3 |ew |4 [NO [FD 12 0.1 |H [s750150 B [BL |[SE
00/20009 ON [vs [52 |40 |23 |[143 |28 [s6f110 17 [15 |wooofo L [sE |as [ew i |no [FD 12 2.0 870 |00 E  [BL |[SE
09/25/09 |MK 52 |52 [89 (143 [20 |[78[215 |15 [34 [8.00 o |L  |NO Gw [1 [NO [FD 4 0.7 2000(325 [B  [BO |[SE
09/25/09 |MK 52 |52 [83 [143 [0 |75[240 |15 Jasa [soo o |L [no ew |1 [No [FD [FL |7 0.3 3500100 B [BO [SE
09/28/09 MK (53 60 [143 |19 [49265 |08 [39 |99.00j0 |. |NnO Gw [1 [NO [FD 12 15 |SH 250 [E [Bo |[sE
07/08/09 |MK 53 57 143 |19 |eof37 fos |48 [e.00 [ L [|no Gw [1 [sP [FD 9 |12 [3s5 500 [320 E [BO |[SE
07/08/09 |MK 53 8 [62 [143 [10 [s5157 Jo7 30 .00 |t |L [nO Gw |1 [No [FD [FL |1 0.6 2182(180 B [BL |[sE
07/10/09 |MK 52 a6 [26 [143 [26 [70]2 |17 |18 [10.00|t | |vOo |89 |ew |2 [NO [FD 0 0.2 |sH2999|280 |8 [BL |[SE
07/11/09 [vs [AA [52 [s9 o1 [143 21 o [305 [10 [45 fsoo [1 L [NnO Gw [1 [NO [FD 11 0.4 |sh|zzoof2s0 [E [BL |[SE
07/11/09 [vs [aa [52 [s6 |60 [143 22 [e7jees [13 6 [soo |1 L [no Gw |1 [No [FD 1 0.5 |shlooof22s [E [BL [sE
07/11/09 |vS [AA [52 [s6 [39 [143 |21 [77175 [13 [30 fsoo [t L [NnO GW |4 [NO |FD [FE |1 0.2 |shjsooof230 [E  [BL |[SE
07/11/09 [vs [aa [52 [53 |42 [143 [22 [sof17s [13 [8 fsoo |1 L [no Gw |1 [No [FD 1 0.8 |shlissofez0 [E [BL [sE
07/11/09 MK [vS [52 |49 [25 [143 |24 [34[180 16 [43 soo [t [L [NnO Gw [1 [NO [FD 3 0.2 |shjsooofz60 |8 [BL |[SE
07/13/09 |[AA 53 50 [143 |22 l8f312 12 foo [000ft L |no Gw [1 [NO [FD 11 0.4 |sH2300|280 |8 [BL |[SE
07/13/09 [AA 53 8 [63 [143 [0 |75l25 12 o1 oo 1 L [no Gw |4 [No [FD 1 0.7 |H |000f3s5 E [BL [SE
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07/13/09 [AA 53 |15 |40 |143 |20 |[70(330 |13 |44 (8.00 |1 L NO GW |3 NO |FD 12 0.2 |H |4000 (320 [B BL |SE

07/13/09 [MK |VS |53 |17 |63 143 (18 78278 |14 |00 (8.00 |1 L NO GW |2 NO |FD 1 0.6 |H [2200(315 |B BL [SE [Photo-ID Zodiac launch

07/13/09 [MK |VS |53 |19 |21 143 (17 [36|37 14 (25 ]10.00 |1 L NO GW |1 NO |FD 11 0.5 |H [2400(350 |B BL |[SE

07/13/09 VS |53 |23 |45 143 (15 60320 |15 |40 |(10.00 |1 L NO GW |2 NO |FD 1 0.1 |H [5500(350 |B BL |[SE

07/16/09 MK |53 |29 |16 [143 |11 [89|146 [09 (03 |99.00 |1 L NO GW |3 NO |FD |FL |2 E 800 |205 [E BO |SE

07/16/09 |[AA MK |53 |29 |5 143 (12 |[35(186 (09 (25 |99.00 |1 L NO GW |1 NO |FD |FL |2 E 1000 220 |E BO [SE [Photo-ID launch

07/17/09 [AA 52 |49 |34 143 (22 67225 |08 |52 |(10.00 |1 L NO GW |1 NO |FD 12 0.8 |Sh|1500 [215 |E BL |[SE

07/17/09 |[AA VS |52 |49 |25 |143 |21 [90[62 |09 |05 |(10.00 |1 L NO GW |1 NO |FD 9 0.5 |Sh|2000 (330 |B BL |SE

07/17/09 |[AA MK |52 |47 |6 143 (22 77|187 |10 04 |10.00 |1 L NO GW |1 NO |FD 12 0.1 |Sh|3600 (205 |B BL |[SE

07/17/09 |[AA MK |52 146 |79 143 (22 741176 |10 |07 |10.00 |1 L NO GW |1 NO |FD 3 0.6 |Sh|1850 (270 |E BL |[SE

07/17/09 |[AA MK |52 146 |71 143 (22 77|150 |10 |10 |(10.00 |1 L NO GW |3 NO |FD 3 0.2 |Sh|2999 (225 |B BL |[SE

07/17/09 [AA MK |52 |45 |90 143 (22 1 |143 j10 |53 |(10.00 |1 L NO GW |1 NO |FD 2 0.1 |Sh|3600(210 |B BL |[SE

07/17/09 [AA MK |52 |45 [90 (143 [22 |1 [143 [10 [53 |10.00 |1 L NO GW |1 NO [FD 2 0.1 |H |5400/|205 |B [BL [SE
A whale unexpectedly

071709 MK |AA |52 l45 |98 (143 |28 561267 |14 f11 [8.00 |1 L |NO Gw |1 |sT |FD |FL |12 2.5 |shle70 [220 [E  |BO |SE _S‘éggfs?gn”;"gdg‘?n"e