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Introduction 
 
After several years of working on conservation projects for Western Pacific Gray Whales, WWF 
realized the need for whale monitoring and research which would be independent from funding 
coming from the operators of the Sakhalin shelf oil and gas projects. Already in January 2004 the 
conservation organizations became deeply concerned with the industrial noise and other 
construction activities as probably the most critical factor impacting gray whales in the short to 
medium terms. The scientific background from this concern came mostly from the independent 
studies on marine acoustics (Vedenev, 2004). Plans of “Sakhalin Energy Investment Company” 
(SEIC) did not include simultaneous acoustic and behavioral monitoring of whales during the 
proposed offshore pipeline construction. To fill the gap WWF and IFAW jointly developed a 
programme, which included acoustic and behavioral monitoring associated with the construction 
activities of the oil companies on the Sakhalin shelf. The field programme was first implemented 
in the year 2004. In 2005 the programme was focused at the events associated with the 
installation of the Concrete Gravity Based Structure (CGBS) of the PA-B platform. The present 
report presents the data from the coastal observation team organized by WWF Russia.  
 
 
Methods 
 
The group arrived to the area on 24 July in order to start observations when the Concrete Gravity 
Base Structure (CGBS) of the platform PA-B had to be installed. Unfortunately during the days 
of installation a dense fog did not make possible observations so that when the observations were 
started the platform was already on place. 
The monitoring continued from 29 July to 17 September, in total 50 days. During this period 22 
days were appropriate for observations, in other 28 days the visibility conditions (stormy 
weather, fog etc.) precluded observations.  
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Observations were done using 4 standard stations (for position see Table 1 and Fig. 1). The 
distance between stations was about 10 km so that the observation sectors partly overlapped. 
Additional observations were done at Station 0 in the very north of the area in the vicinity of 
Odoptu Lagoon. 
Observations were performed using an electronic theodolithe TOPCON and binoculars. In the 
beginning of each our observation session scanning of the observation sector from north to south 
was performed by two observers. Upon detection of a whale or a group of whales the azimuth to 
their location was recorded and the distance to the shore was calculated using the Pythagoras 
V.1.2.24 programme (Gailey & Ortega-Ortiz, 2002). The number of whales and their type of 
activity (see below) were recorded every hour. Between these hour surveys tracking of 
individual whales and registration of their respiration activity and other elements of behaviour 
were performed. This methodology follows the approach adopted by Würsig et. al. (2002), 
Gailey et al. (2003, 2004) who conduct coastal observations on Western Gray Whales as part as 
environmental research and monitoring programme funded by the operators of projects 
“Sakhalin-1” and “Sakhalin-2”. 
Also every hour the weather conditions, Beaufort sea surface ranks and the number of vessels in 
the observation sector.  
With few exceptions (fishing vessels passing the Station 1) these were vessels believed to be 
serving the “Sakhalin-2” project, i.e. concentrating around the CGBS of the PA-B on the 
distance of 8 – 15 km from the shore. Most of vessels were observed during August. According 
to the plans of “Sakhalin Energy Investment Company” The planned work which involved 
vessels during the installation of PA-B CGBS Included  tow-in, anchor install (finished on 29 July) 
and  ballast down and placement of scour protection continuing until late August 2005(Marine 
Mammal Protection Plan, 2005). We were able to identify only one of these vessels, R.V. 
“Akademik Oparin” performing an environmental survey for the “Sakhalin-2” project.  
For the entire period of observation 323 individual records of whale behaviour were registered. 
90 whales were observed beyond the visibility zone where the type of behaviour could be 
recognized. 
 
Classification of whale behaviour was based on the observations by Würsig et. al. (2002), Gailey 
et al. (2003, 2004) and those done by WWF-IFAW group during the previous season of 2004. 

• Travel – directional rectilinear swimming at relatively high speed, short submergence 

and fairly regular intervals between breathing (20-40 second in average); 

• Foraging – a whale remains within a restricted area, moving there at relatively low 

speed, often changing direction and showing deep “tail up” dives. Within a single inter-

dives period a whale does between 3 and 6 breathing acts with 15-30 second intervals; 

• Social behaviour: whale showed above the water, looked around, raise fins, shakes its 

tail; 

• Rest – a whale is slowly swimming or remains at one place at the surface nearly 

without submerging showing regular breathing acts practically without fountains  (20-

30 second interval).   
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Results 
 
Whale records 
 
At Station 4 and 3 in the vicinity of the PA-B platform clearly lesser number of whales was 
recorded compared to northern areas of Station 2 and especially Station 1 (Table 3). Since the 
distribution of the observed whale numbers was in most cases different from the normal one, we 
applied non-parametrical statistics to the comparison between different stations. The 
Kolmogorov-Smirnov  test showed highly significant differences between Station 1 and Station 
3 and especially Station 4 (Table 4). The maximal per day number of whales also varied in time 
(Fig. 2). During the second period of observation (29 August – 17 September) there was some 
increase of the average number of whales in both the southern (Station 3+4) and the  northern 
(Stations 1+2) portions of the study area (Table 5).The Kolmogorov-Smirnov test did not 
confirm, however, the statistical significance of these differences.  
 
Correlation between the number of whales and vessels in the observation sector 
 
The number of vessels observed varied between stations and within the season with most of the 
records falling during the first 3 weeks of August (Fig. 3). There was a general negative 
correlation between the maximum number of observed whales and the number of construction 
vessels in the sector of observation. Per hour observations at particular stations shows 
considerable differences with regard to correlation between the number of observed whales and 
the number of vessels in the sector of observation. At Station 4, located near the PA-B platform 
the vessels were present with few exceptions throughout August (Fig. 4 ) and the maximum 
number of vessels observed per hour amounted to 10 (average number per hour 5.1, SD=3.20, 
n=13).  On 11 September no vessels were observed and the number of observed whales reached 
the maximum (6 per hour). Per hour number of observed whales shows a clear negative 
correlation to the number of vessels (Table 6; Fig. 4).  
 
Vessels were generally seen at Station 3 until 5 September with the maximum number of 4 
(average number 1.32, SD=1.39 , n=21). On 13 September no vessels were seen and again the 
maximum number of whales (7 per hour) occurred during the observation period. The negative 
correlation between the number of vessels and the number of whales is weaker but still the 
probability of the absence of correlation between these two variables is low (Table 6; Fig. 4).  
Further north fewer vessels operated within the observation sector. At Station 2 the maximum 
number (4) was observed on 7 August while later until 28 August not more than 2 vessels per 
hour were recorded (average number for August 0.73 per hour, SD=1.08, n=22). No vessels were 
observed in September. There was still negative but not significant correlation between the 
number of vessels and the number of whales present in the area (Table 6, Fig. 5).  
At the northernmost Station 1 vessels were observed only 4 times for 22 hours of observation. In 
each case there was a single vessel passing the area by. No correlation was observed between the 
number of vessels and the number of whales (Table 6).  
Using the data for August only when most of vessels were observed showed basically the same 
pattern with lesser absolute values of the correlation coefficient for Stations 4 and 3 but stronger 
negative correlation for Station 2 (Table 6).  
Rank correlation coefficients show a similar pattern with even greater evidence of statistical 
significance of the negative correlation between the number of whales and the number of vessels 
present in the area (Table 7).  
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Frequency of various types of behaviour 
 
The frequencies of various types of behaviour are presented in Table 8. Neither social behaviour 
nor rest was observed at Stations 3 and 4 in the neighbourhood of PA-B platform where the 
maximal number of vessels was observed. χ2 test indicates differences between the compositions 
of behavioral types at  highly significant level (0.98 and greater) between all stations but Stations 
1 and 2 which have χ2 value 3.24 (probability of being different 0.48).  
 
Discussion 
 
The present report focuses at the detection of impact of PA-B construction activity on Gray 
Whale distribution and behaviour. General biological aspects including natural variation are very 
important for conservation strategy and will be treated in the extended version of the report to be 
submitted to the Scientific Committee of the International Whaling Commission.  
However, the issue of natural variation has to be taken into account when discussing the impact 
of construction. Gray Whales are usually traveling within their main feeding area, which extends 
from the mouth of the Piltun and the Astokh Spit Lagoon to approximately 70 km northward. 
The west to east extension varies but whales are usually exploiting the zone from the surf to 20 
m depth and rarely occur at the distance greater than 10 km from the shore. Part of whales may 
also move in and out of the so called offshore feeding area 30-40 km offshore of the middle part 
of Chayvo Lagoon in waters 30-50 m depth. The extension of this offshore area is 30-40 km 
north to south and 25-30 km west to east (see Reeves et al., 2005 for review).  
During previous years of observation the area of the present PA-B platform location hosted both 
greater and lesser number of whales compared to more northern areas (Würsig et. al. (2002), 
Blokhin et al., 2003, 2004; Gailey et al., 2003, 2004, 2005; Melnikov & Starodymov, 2004; 
Vladimirov et al., 2005). Our own data for late July - August 2004 indicate that the number of 
whales observed at Stations 3 and 4 was less than the number at Station 1 but nearly the same as 
the number at the Station 2. The spatial and temporal differences in whale occurrence alone of 
course are not sufficient to judge about the impact.  
However, in our study we observed a clear negative correlation between the number of vessels 
working in the area (and mostly around the PA-B CGBS) and the number of whales occurring 
around stations 2, 3 and 4. This area of observations extended at least to 16-18 km along the 
coast (assuming to include the sector of observations of Station 4 extending to Station 3 and 
southern half of the sector of Station 2. The presence of negative correlation at each of three 
stations makes the causal relationships between the decrease of the number of whales in the 
observation sector and the number of vessels around the PA-site possible. The linear extension of 
the possible impact zone may be thus as great as 20% of the principal feeding habitat assuming it 
to extend 80 km along the shore. In any case this is in excess of 10% of the feeding area, which 
SEIC determined as the limit beyond which there will be high impact on the whales. Also special 
attention should be paid to the absence of particular types of behaviour, i.e. rest and social 
behaviour in the vicinity of the platform The disturbance from working vessels appears to be one 
explanation for this. It is also possible that these types of behaviour are relatively rare and simply 
were not observed because of lower number of whales at Station3 and 4. However, a stable 
negative correlation between the number of whales and the number of vessels observed at each 
of three stations and the absence of particular forms of behaviour in the vicinity of the PA-B 
platform are most probably not just coincidence. Even in case the noise level did not exceed the 
critical level [as suggested by Marine Mammal Protection Plan of SEIC (2005) and its later 
correction upon consultations with specialists] permanent producing of noise and changes in the 
noise level could force part of whales to move out of the area and make the conditions for resting 
and socializing less appropriate.  
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Conclusions 
 
1). After the installation of the CGBS of PA-B platform when there was still significant vessel 
activity in the construction area, less whales were observed in the vicinity of the platform than in 
the north of the feeding area.  
2). There was a statistically significant negative correlative between the number of vessels 
around PA-B and the number of whales present in the sector of observations.  
3). In the vicinity of the platform whales were still feeding but exhibited neither resting nor 
social behaviour. 
4). The above observations indicate an impact of the construction activity on whale distribution 
and behaviour which affected the portion of the whale feeding habitat of at least 16-18 km in 
linear dimension (about 20% of the total area).  
This is in excess of 10% of the feeding area, which SEIC determined as the limit beyond which 
there will be high impact on the whales. 
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Table 1. Position of the standard observation stations 
 
Station Latitude (north) Longitude (east) 
Station 1 53 10’ 46”      143 15’ 21” 
Station 2 53 04’ 46” 143 16’ 45” 
Station 3 52 58’ 28” 143 18’ 07” 
Station 4 52 53’ 21” 143 19’ 06” 
 
 
Table 2.  Chronology of observation in 2005. 
 
 
Date             Station           Maximal number of whales       Maximal number of vessels 
 
29.07                    4                                 5                                                  2 
06.08                    4                                 4                                                 10 
07.08                    2                                 0                                                  4 
08.08                    3                                 6                                                  1 
09.08                    1                                 7                                                  1 
11.08                    3                                 6                                                  4 
18.08                    1                                10                                                 1 
19.08                    2                                13                                                 2 
20.08                    3                                 4                                                  4 
21.08                    4                                 2                                                  6 
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23.08                    2                                 2                                                  2 
25.08                    4                                 5                                                  8 
26.08                    2                                10                                                 0 
28.08                    2                                 8                                                  2 
31.08                    2                                15                                                 0 
05.09                    3                                 4                                                  3 
06.09                    1                                10                                                 0 
07.09                    1                                11                                                 0 
11.09                    4                                 6                                                  0 
13.09                    3                                 7                                                  0 
14.09                    2                                 3                                                  0 
16.09                    1                                 9                                                  0 
 
 
Table 3. Characteristics of the maximal per day number of whales observed at standard 
observation stations. 
 
 
 St 1 (ca. 30 

km north of 
PA-
Platform) 

St 2 St 3 (ca. 15 
km north of 
PA-B 
platform) 

St 4 (near 
PA –B 
Platform) 

Dates 9 Aug – 7 Sept 7 – 31 Aug 8 Aug – 5 Sept 29 July – 25 Aug 

Number of days 
of observation 

5 7 5 5 
Min number of 
whales per day: 

7 0 4 2 
Maximum 
number of whales 
per day: 

11 15 7 6 

Mean: 9.4 7.28 5.4 3.8 
SD sample 1,36 5.34 1.20 1,60 
Median: 10 8 6 4,0 
Skewness: -0.54 0.04 -0,08 0,025 
Kurtosis: -1.49 -1.88 -2,10 -2,09 
Shapiro-Wilk 
test 

0.91 0.94 0.85 0.89 

Probability of the 
absence of 
difference with 
normal 
distribution 

0.49 0.61 0.20 0.38 

 
 
Table 4. Paired Kolmogorov – Smirnov test values, D (above diagonal) and probabilities that 
maximal per day numbers of whales observed at standard stations belong to the same statistical 
set. (below diagonal) 
 

 

 

 Stat 1 Stat 2 Stat  3 Stat 4 
St 1 x 0.43 0.80 1
St 2 0.53 x 0.57 0.57
St 3 0.04 0.19 x 0,40
St 4 0.004 0.19 0,70 x 
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Table 5. Statistical characteristics of pooled sets of maximal per day numbers of whales observed 
in the southern (3+4) and northern(1+2) stations. The “Comparison” columns show the 
Kolmogorov-Smirnov test values and probabilities that data  collected at different time periods 
belong to the same data set. 
 

29 July – 27 August 28 August – 17 
September 

Comparison Stations 

Mean SD n Mean SD n D P (same) 
Stat 3+4 3.83 

 
1.6 
 

6 5.5 
 

1.29 
 

4 0.41 0.67 

Stat 1+2 7.0 5.06 6 9.33 3.93 6 0.33 0.81 
 
 
Table 6. Pearson correlation coefficient (r) between the observed (per hour) number of whales 
and the number of vessels in the sector of observations. For Station 3 the data for 5 September 
were also included. NA – not applicable. 
 
Station # r (all data) Probability of 

absence of 
correlation 

N (all 
data) 

r (August) Probability of 
absence of 
correlation 

N 
(August)

4 -0.66 0.002 19 - 0.54 0.036 15 
3 -0.44 0.027 25 - 0.37 0.076 23 
2 -0.29 0.133 28 - 0.52 0.016 22 
1 0.12 0.610 21 NA NA NA 
 
 
Table 7. Spearman (rs) and Kendall (τ) correlation coefficients between the observed (per hour ) 
number of whales and the number of vessels in the sector of observations in August. For Station 
3 the data for 5 September were also included. 
 
Station # rs  Probability of 

absence of 
correlation 

τ Probability of 
absence of 
correlation 

N 
(August) 

4 - 0.53 0.004 - 0.45 0.02 15 
3 - 0.40 0.06 - 0.33 0.03 23 
2 - 0.56 0.008 - 0.49 0.001 22 
 
Table 8. Frequency of recording of particular type of behaviour at different standard stations for 
the entire period of observations. 
 
 
 Feeding Travel Socializing Rest Not  

identifiable 
behaviour 

Vessels 

Station 1 66                10 1    5   33 3 
Station 2 91                18 6 7   38   10 
Station 3 49                21 0 0 5 12 
Station 4 43             

 
6 0 0 14 26 
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Fig. 1. Location of the standard observation stations and the satellite image of August 2002 
(combination of visible and near infrared canals) showing the boundary of the coastal zone 
which is Gray Whale feeding habitat. 
 
 

0
2
4
6
8

10
12
14
16

0 10 20 30 40 50 60

Julian day +210

M
ax

im
al

 n
um

be
r 

of
 w

ha
le

s

Stat 4
Stat 3
Stat 2
Stat 1

 
 
Fig. 2. Changes of the maximal per day observed number of whales at four standard stations 
during the entire period of observation. 
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Fig. 3. Changes in the maximum number of vessels in the sector of observation at particular 
stations in August 2005. 
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Fig. 4. Number of whales observed per hour versus number of vessels in the observation sector 
of Stations 4 and 3 from 29 July to 17 September. 
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Fig. 5. Number of whales observed per hour versus number of vessels in the observation sector 
of Station 2 in August. 
 


