
 
 
 

Cetaceans and Seabirds in Waters Over the 
Hatton-Rockall Region 

 
 
 

 
                    (© M. Mackey) 

 
Cruise Report to the Geological Survey of Ireland  

May 2002 
 
 

Michelle Cronin and Mick Mackey 
 

 



Cetaceans and Seabirds of the Hatton-Rockall Region.  

Akademik Boris Petrov Cruise Report – May 2002.  2

 
TABLE OF CONTENTS 

    Page 
   
  
Research Objectives 3 
 
Introduction 4 
 
Study Area 8 
 
Survey Methods 9 
 
Results  16 
 
Discussion 51 

 
Conclusion 56 
 
Acknowledgements 57 
 
References  58 
 
Appendix A 63 
 
Appendix B 64 
 
Appendix C 65 
 
Appendix D 65 
 
Appendix E                                                                                                                                 66 
 
Appendix F                                                                                                                                 67 
 
Appendix G                                                                                                                                69 
 

  
 
 
 
 
 
 
 



Cetaceans and Seabirds of the Hatton-Rockall Region.  

Akademik Boris Petrov Cruise Report – May 2002.  3

RESEARCH OBJECTIVES 
 
The primary objectives of the current study are as follows: 

 
1. To establish reliable baseline information on the distribution and relative abundance of 

cetaceans and seabirds in waters south of the Hatton Bank, over the Hatton-Rockall Basin 
and the Rockall Bank; 

 
2. To identify major concentrations of cetaceans and seabirds in these waters, which will assist 

in the evaluation of seasonal trends in their distributions; 
 
3. To carry out duties of marine mammal observers as outlined in the JNCC guidelines on 

minimising acoustic disturbance to marine mammals during periods of active seismic 
survey; 

 
4. To examine the feasibility of using hydrophones to monitor cetacean responses to seismic 

activity; 
 
5. To provide high quality independent scientific information essential for conservation and 

management purposes. 
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INTRODUCTION 
 
In recent times Ireland has come to fully realise its marine heritage. Part of the Government's 
response to this realisation was its announcement during 1999 of an allocation of £21 million 
towards a survey of the Irish seabed area, the results of which will provide a detailed analysis 
of the seabed itself.  The primary aim of the survey is to acquire baseline information on an area 
that remains largely unmapped and increase awareness of its potential benefit to many different 
sectors. The National Seabed Survey is being managed by the Geological Survey of Ireland 
(GSI), an agency of the Department of Public Enterprise, with the assistance of the Marine 
Institute, which manages an Ancillary Project Programme. Ancillary projects compliment vessel 
logistics and include disciplines, such as marine biology, water column studies, 
geological/seabed discrimination and benthic ecology. Berth space has been kindly provided to 
researchers from the Coastal Resources Centre (CRC) in Cork on previous seabed mapping 
expeditions onboard the S.V. Bligh and S.V. Siren. Invaluable information on distribution, 
densities and relative abundances of cetaceans and seabirds was obtained, along with acoustic 
data on cetacean vocalisations (Aguilar et al., 2002). More recently, two CRC researchers spent a 
5-week period onboard the S.V. Akademik Boris Petrov, which was used to carry out a seismic 
survey of the western margins of Zone 3 of the survey area. The survey of Zone 3, where the 
water is deeper than 200 metres, has been contracted to Gotech (Global Ocean Technologies) by 
the GSI. Data obtained by the CRC researchers includes distribution and abundance estimates 
for cetaceans and seabirds in the survey area. The researchers also carried out duties of marine 
mammal observers (MMO) as outlined in the Joint Nature Conservation Committee’s (JNCC) 
guidelines for minimising acoustic disturbance to marine mammals from seismic surveys 
(JNCC, 1998; JNCC, 2002). The information obtained over the survey period is presented in this 
report. 
 
There is substantial background evidence promoting the Atlantic Margin as an area of high 
diversity for cetaceans. Stranding records from 1901-95 indicate that 21 species may inhabit 
western Irish waters (Berrow & Rogan, 1997) with perhaps as many as 23 species (Rogan & 
Berrow, 1995) based on whaling records (Fairley, 1981) and rare stranding events (Berrow & 
Rogan, 1997). Similar records and levels of significance have also been attributed to the 
neighbouring “Atlantic Frontier” waters off Scotland (Murray & Simmonds, 1998; Pollock et al., 
2000; Harwood and Wilson, 2001). 
 
Information gathered since the 1980s from stranding records, land-based cetacean watches 
(Berrow et al., 1993), ship-based seabird surveys (Evans, 1981; Evans, 1990) and voluntary 
sighting schemes (Berrow et al., 2001) have enhanced knowledge of Ireland’s cetaceans and, in 
1991, the waters of Ireland’s Economic Exclusion Zone (EEZ) were officially declared a whale 
and dolphin sanctuary by the Irish government (Rogan & Berrow, 1995). Under this legislation, 
the 1976 Wildlife Act, the Wildlife Amendment Act (2000) and a 1982 amendment to the Whale 
Fisheries Act, cetaceans were afforded protection within the 200-mile EEZ limit of the State. In 
spite of these measures and conservation-oriented declarations under the Bonn and Berne 
Conventions and the EC Habitats Directive, hard data on the natural history, population status 
and distribution of cetacean species in Irish waters have been relatively deficient. This has been 
particularly evident in the Atlantic waters to the west of Ireland (Wood et al., 1996). Data 
gathered on cetaceans inhabiting these waters are sparse, with few dedicated surveys (i.e. 
Evans, 1990; Leopold et al., 1992; Gordon et al., 1999) and relatively small-scale coverage 
throughout Ireland’s Atlantic Margin.  
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Although dedicated surveys of seabirds at sea in the eastern North Atlantic began in earnest in 
1978 (Tasker et al., 1984) and considerable research has been performed in these waters since 
then (e.g. Evans, 1981; Pollock et al., 1997; Pollock et al., 2000), much of the data gathered in an 
Irish context is from coastal and continental shelf waters.  
 
The principal legislation in Ireland dealing with the exploration and exploitation of petroleum 
is the Petroleum and Other Minerals Development Act, 1960. In addition, the Licensing Terms 
for Offshore Oil and Gas Exploration and Development 1992 is of particular importance to 
parties wishing to apply for an authorisation under the Act.  An exploration licence gives the 
licensee the exclusive right of searching for petroleum in the area to which the licence extends. 
The work program to be followed by the licensee must be approved by the Minister for 
Communications, Marine and Natural Resources (DoCMNR), and will depend on the category 
of exploration licence sought. The terms on which applications may be made and the period of 
the licence are pre-set by the Minister.  The general regulations concerning seismic operations in 
Irish waters are governed by the UN Convention on the Law of the Sea (1982). The Petroleum 
Affairs Division (PAD) of the DoCMNR, control the specifics of the regulations and operations 
of seismic vessels in Irish waters and it is a requirement of vessels to have marine mammal 
observers onboard.  The Canadian Centre for Marine Communications (CCMC), the scientific 
advisor to the National Seabed Survey, is involved in the scoping and tendering for deep 
seismic surveys and ground truthing on the Hatton Bank. Environmental concern about 
cetacean protection during surveying has been expressed, and in response, the seabed survey 
Technical Advisory Committee adopted appropriate guidelines in order to minimise the 
acoustic disturbance to cetaceans from seismic surveys. In addition, arrangements were made to 
provide for the monitoring of the effects of the seismic work on cetaceans. 
 
In the UK the Offshore Petroleum Activities (Conservation of Habitats) Regulations 2001 
implements the EU Habitats Directive for all oil and gas activities within the UKCS.  Any 
company intending on carrying out a seismic survey must apply for consent from the 
Department of Trade and Industry (DTI).  The JNCC are consulted on consent granting for each 
individual seismic survey and if consent is granted, a standard condition is that the ‘JNCC 
Guidelines for minimising acoustic disturbance to marine mammals from seismic surveys’ are 
always followed. 
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Seismic surveying 
 
Modern large-scale seismic surveys are conducted using a towed array of airguns – cylinders of 
compressed air. The array, typically containing tens of such cylinders, is discharged 
simultaneously to generate a pressure pulse, which travels downwards into the seabed. The 
reflected pulses from the seabed and underlying strata are recorded, interpreted and plotted. 
Towed arrays of hydrophones are frequently used for recording the reflected pulses, however, 
on the present survey ocean bottom seismometers (OBS) were used to acquire sound refraction 
information. Each OBS unit is deployed on the ocean bottom along the transect line (Plate 1), 
where it converts very small motions of the earth into electrical signals. Prior to deployment 
from the vessel the data logger is programmed with the number of sensors to record, the 
sample rate for data acquisition and the start time for recording. The OBS is recovered remotely 
using an acoustic release trigger  (see  http://woodshole.er.usgs.gov/operations/obs/whatobs.html). 
 
 

 
 (© M. Mackey) 

Plate 1.  Deployment of ocean bottom seismometers (OBS) from the S.V. Akademik Boris Petrov. 
 
 
 
Possible effects of seismic surveying on cetaceans 
 
The noise (or acoustic pollution) associated with hydrocarbon exploration and exploitation 
poses an imminent threat to cetaceans. Seismic airguns, drilling operations and increased 
shipping traffic produce sounds that have both low and high frequency components (Goold, 
1996), which may potentially affect both the low frequency-sensitive baleen whales and the high 
frequency-sensitive toothed cetaceans. The most extreme effects of such acoustic pollution 
appear to be cases of direct damage to cetacean ear structures by sound or pressure sources 
(Ketten et al., 1993), which can lead directly to disorientation and injury, stranding events and 
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mortalities. Acoustic disturbances may also result in stress-related injuries, while at the same 
time impairing the cetaceans ability to communicate, breed, detect prey and predators and 
follow traditional migration routes (Richardson et al., 1995).  In general the direct damage from 
sound generated by airguns is very limited, but behavioural affects have been reported for both 
fish and marine mammals (Goold, 1996; Stone, 1997; Rendell & Gordon, 1999). However, the 
complex effects on these animals of anthropogenic sound sources are currently poorly 
understood. 
 
 
Guidelines for minimising disturbance to cetaceans 
 
Based on development work by the JNCC, the UK Department of the Environment published 
guidelines for minimising acoustic disturbance to small cetaceans in 1995. These guidelines aim 
to reduce disturbance to cetaceans from seismic surveys, where the use of airguns generates 
sound, mostly of low frequency. The guidelines were recently revised by the JNCC in February 
2002. The guidelines reflect a precautionary approach that should be used by anyone planning 
marine operations with potential acoustic or physical disturbance to marine mammals.  
 
Under the guidelines, operators are required to consult the JNCC when planning a seismic 
survey (including site surveys) in UK waters, and if necessary, discuss precautions that can be 
taken to reduce disturbance. During the planning stage, operators should plan surveys so that 
their timing will reduce the likelihood of encounters with marine mammals. Operators are 
advised to provide appropriately qualified and experienced personnel to act as marine mammal 
observers (MMOs) on board the seismic vessel in areas where cetacean sensitivities are high. In 
areas where cetacean sensitivities are low to moderate or highly variable, the requirements for 
MMOs are varied according to the energy source volume, energy source pressure level, sound 
frequency and survey location. The MMO is employed solely for the purpose of minimising 
disturbance to marine mammals during periods of active seismic survey. 
 
 
Acoustic detection of cetaceans 
 
The range at which cetaceans can be seen or heard varies from species to species, together with 
the sophistication of the acoustic equipment being used. However, many cetaceans can be 
detected acoustically at a greater range than they can be seen (Clark & Charif, 1998), 
particularly when small research vessels are used.  Sparks et al. (1993) reported detecting sperm 
whales at ranges of 18km using a towed linear array. Some of the large baleen whales can be 
heard with near-surface hydrophones at ranges of tens of kilometres (Clark & Fristrup, 1997).  
 
There are many benefits in using hydrophones in the detection of cetaceans during seismic 
surveys. Acoustic range is less affected by meteorological conditions than visual range.  The range 
at which cetaceans can be observed is curtailed rapidly by increasing sea state and visual surveys 
are rarely continued at sea states above Beaufort Force 6. Although the level of background noise 
increases with sea state, and this masking noise can reduce the range of detection in acoustic 
surveys, the effect is measurable and resultant range reductions are predictable. In practice, acoustic 
surveys can usually continue in higher sea states than visual surveys (Aguilar et al., 2002). 
 
Acoustic monitoring can be conducted 24 hours a day, both day and night. Obviously, visual 
sightings are impossible in poor light conditions and at night. Most cetaceans continue to 
vocalise round the clock, although allowances may have to be made for diurnal variation in 
acoustic output. A complete and permanent record can be made of acoustic survey cues. A high 
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quality CD recording provides a remarkably full record of the acoustic information within its 
band of sensitivity.  
 
Acoustic monitoring of cetaceans has been successfully carried out by biologists from the CRC 
on previous surveys (Aguilar et al., 2002). Over 1,190 hours were surveyed over a two year 
period under a sampling protocol of 20 seconds every two minutes, summing 238.42 hours of 
recordings and covering 14,478.98km-long survey lines off the west of Ireland. Acoustic surveys 
have been carried out on board the Irish Naval vessels L. E. Eithne and L. E. Niamh and also on 
the GOTECH vessels S.V. Bligh, and S.V. Siren, working at the time on the National Seabed 
Mapping project for the GSI. Since all of these ships were naval vessels (presently or in former 
times), their designs are specialized to minimize noise production, thus constituting excellent 
platforms for hydrophone deployment. 
 
  
STUDY AREA 
 
The primary study area for the 5-week cruise comprised the offshore waters south of the Hatton 
Bank (down to ~3020m depth) and along the Hatton-Rockall Basin (~1200m deep), which lies 
between the Hatton and Rockall Banks (Figure 1). The Rockall Trough, Rockall Bank and the 
continental shelf also received brief survey time as the vessel steamed to and away from the 
primary study area. 
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Figure 1. The primary study area during the 5-week seismic cruise. 
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SURVEY METHODS 
 
Between April 30th and May 30th 2002, two trained scientific observers from the Coastal 
Resources Centre conducted ship-based surveys throughout the Irish Atlantic Margin study 
area. The cetacean and seabird survey was conducted aboard the Russian research vessel, S.V. 
Akademik Boris Petrov (Plate II), on behalf of the GSI. 
 
 

                                                 (© M. Mackey) 
Plate II. The Russian research vessel S.V. Akademik Boris Petrov proved to be an ideal observation 
platform. 
 
In order to optimise sea time and data collection capabilities, sightings of cetaceans and seabirds 
were recorded on all occasions and in all possible weather conditions using a number of 
methods outlined below: 
 
 
1. CETACEAN & SEABIRD STRIP-TRANSECT SURVEYS 
 

The primary visual survey method used aboard vessels of opportunity was that proposed by 
Tasker et al. (1984) of the JNCC in Scotland. Originally designed as a standard method for 
counting seabirds at sea, the survey technique has been expanded to include cetacean sighting 
records, since cetaceans are regularly seen in the field by observers conducting ship-based 
seabird surveys. Often referred to as the “JNCC” or “Seabirds at Sea” method, it has been used 
for many years throughout western European waters and is a cost-effective and logistically 
undemanding means of counting of seabirds and marine mammals in the open sea. The method 
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generally consists of a strip-transect survey (Buckland et al., 1993) conducted by a single 
scientific observer who records survey effort, environmental conditions (e.g. glare, wind 
strength, swell height, water depth), positional data, and sightings of the various species 
encountered to one side of the vessel’s trackline.  
 
In the present study, as in other Seabirds at Sea surveys, the method required that the host vessel 
was travelling on a straight course, at a constant speed of 5-15 nautical miles per hour (knots), 
and in sea conditions no greater than those of Beaufort Force 6. Observers were situated on the 
ship’s monkey-island (i.e. above the bridge) at a platform height of ~11m above sea level. The 
observer conducted visual scans with the naked eye in a 90° bow-to-beam sector forward of the 
ship, concentrating on a 300m-wide strip, from which seabird density estimates may be 
calculated. Water-resistant binoculars (LEICA 10x42) were used to confirm parameters such as 
species identification, group size, group composition (number of adults, immatures, calves) and 
behaviour. 
 
Cetaceans were surveyed in the same manner as seabirds associated with the water (see Tasker 
et al., 1984; Mackey et al., 2002). In addition, data concerning the angle of the initial cetacean 
sighting from the ship’s course and the approximate distance from the observer were also 
recorded. Cetacean group sizes, group composition, sighting cues, surfacing intervals, 
behaviour (normal swimming, foraging, breaching, etc.) and any associations with birds or 
other cetacean species were also noted. 
 
Although the primary focus of the study was to observe cetaceans and their reactions to seismic 
activity, seabird surveys were also conducted when the vessel was steaming between stations, 
and during OBS deployment and retrieval. Sighting data collected while on full transect effort 
were used to determine species distribution and relative abundance estimates. The data 
collected will ultimately contribute to a central European Seabirds at Sea (ESAS) database. 
Further information required for density estimates (i.e. whether birds were sitting in the 
designated 300m transect band or flying through the 300m2 “snap-shot” zone: see Tasker et al. 
(1984)) was also recorded for analysis at a later date. In addition, seabird group sizes, group 
composition (number of adults and juveniles, dark, light and intermediate morphs), flight 
direction, behaviour (diving, feeding, kleptoparasitism, preening, sleeping, etc.) and any 
associations with cetaceans or other seabird species were also noted.  
 
In addition, environmental conditions (e.g. wind direction and strength, sea state, cloud cover, 
water depth, visibility, etc.) and the host vessel activity and position were recorded every 90 
minutes or as required (e.g. if the vessel changes course, if wind conditions changed, etc). 
 
2. INCIDENTAL SURVEYS 
 

Point-survey methods were employed for cetaceans and migratory seabird species (e.g. skuas 
and terns), when the observers were “off-effort” during unsuitable weather conditions (e.g. sea 
conditions greater than Beaufort Force 6, heavy mist, extreme glare), during periods of frequent 
vessel course and speed fluctuations or when the ship was stationary. Such surveys involved 
the observer performing scans in all directions, using both the naked eye and LEICA 10x42 
binoculars from the monkey-island. All data parameters collected on full transect surveys (i.e. 
species, group size, behaviour, distance from ship, etc) were also recorded during incidental 
surveys. In addition, environmental conditions and the host vessel activity and position were 
recorded. 
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3. ALTERNATIVE SURVEY METHODS 
 

During past surveys, it became clear to CRC observers that primary use of the Seabirds at Sea 
method, which was designed for counting seabirds at sea and requires strict adherence to a 
300m-wide strip-transect sampling protocol, significantly reduced the observer’s likelihood of 
detecting cetaceans outside the relatively narrow field-of-view on one side of the moving vessel. 
Consequently a number of single- and dual-observer surveys were conducted to examine 
alternative means of simultaneously counting seabirds and cetaceans, while maintaining the 
standard Seabirds at Sea approach in parallel with trial methods. Sighting data collected by the 
observers during these trials are collated here under incidental sightings and will be analysed at 
a later date. 
 
 
4. PRE-SOFT START CETACEAN-ONLY SURVEYS 
 

The following visual and acoustic surveys for cetaceans were employed, where possible, before 
each seismic operation: 
 
4.1 Visual check for cetaceans 
 
The visual methods used by the MMOs for detecting cetaceans prior to seismic operations 
followed those recommended in the JNCC guidelines on minimising acoustic disturbance to 
marine mammals (JNCC, 1998; JNCC, 2002) 
 

• Beginning at least 30 minutes before the commencement of any seismic operation, the 
MMOs carried out a 360° visual scan for marine mammals, concentrating on an area 
within 500m of the observation platform.  

 
• The sea surface was first scanned slowly with the naked eye, followed by a binocular 

scan (Leica 10x42). 
 

• The use of two MMOs as opposed to a single observer on all pre-soft start visual scans 
allowed for a more comprehensive search. 

 
• Details of the outcome of each visual scan were passed on via walkie-talkie to personnel 

on the bridge, as well as the crew on the lower deck responsible for the airgun array 
deployment. 

 
• On occasions where the hydrophone was used, one MMO was responsible for the 

acoustic detection of cetaceans in the vessel’s vicinity, whilst the other MMO carried out 
the visual scan. 

 
• If marine mammals are present within 500m, a delay in the start of the seismic sources is 

recommended by JNCC to allow the animals sufficient time to move away. This delay 
period is at least 20 minutes after the last sighting. 

 
• Airgun power was built up slowly from a low energy start-up (see Appendix E). The 

recommended minimum period for each soft start is 20 minutes. 
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• The soft-start approach, and pre-soft start visual check for cetaceans was carried out 
prior to each of the three seismic survey lines, and also on those occasions where 
technical difficulties impeded airgun operations. 

 
• Data recorded during these periods include the following: 

-airgun activity: time of soft-start, time when full power was reached and time when    
firing stopped; 
-pre-shooting search: times when visual check for cetaceans commenced and  ceased; 
-presence or absence of cetaceans in the 30-minute period prior to the soft-start and    
what action (if any) was taken in the event of the presence of cetaceans during this 
period; 
-weather conditions; positional data;  
-in the case of a sighting:  species, description of animal(s), position, distance, direction 
of travel, depth, group size, behaviour. 

 
4.2 Acoustic check for cetaceans 
 
Details of the acoustic hardware and software employed in the detection of cetacean 
vocalisations follow: 
 
Hardware 
Hydrophone array:  Comprising 2 Benthos AQ4 hydrophone with a bandwidth 200Hz-22kHz 
and their respective Magrec preamplifiers with x30 gain. The equipment has an approximate flat 
response on the perpendicular on that bandwidth until 12kHz. The hydrophones are mounted 
3m apart in a 10m T-shell oil-filled polythene tube with an inbuilt depth sensor. The array is 
neutrally buoyant. Previous experiments (e.g. Barlow & Taylor, 1998) show that a 3m distance 
between the elements is optimal since it allows good angular resolution without ambiguity 
between signals from different whales.  
 
Cable: The 300m long cable has an external water insulation of neoprene surrounding a kevlar 
netting that holds the pulling tension.  Inside it are the wires that connect the transducers inside 
the polythene tube with the amplifier box on board.  The hydrophone array with neutral 
buoyancy is dragged by the weight of the cable to tow under the water surface.   
 
Amplifier box:  The device includes a stereo monitor unit with an inbuilt transformer designed 
specifically for cetacean acoustic monitoring. It has a set of analogue high pass filters up to 
440Hz.  The power input is provided by a set of two 12V gel batteries connected in parallel. 
 
Depth reader:  The depth sensor is read by a voltmeter calibrated in situ (obtaining an error of 
+0.744m) and the reading is translated to depth in meters by the following formula: D=(V/0.221  
- 4) x 100/16  -10    
 
Software 
Dedicated software, previously developed by the International Fund for Animal Welfare 
(IFAW) was provided to our research team. The elements of the data acquisition software, 
which runs in real time, are outlined in Figure 1.1. 
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Figure 1.1. Scheme of sound digitisation and storage. 
GPS 

NMEA 
server 

Database 
PC unit 

Rainbow Click
Whistle (with 
digital filters) 
 
Logger 

Digitised sound 
ADC
pipe 

Analogical sound

Sound 
Card 

Amplifier & 
high pass 
analogue 
filters. 

 
 
 
 
 
 
 
 
 
 
 
 
 
ADC pipe: The transducer’s analogue signal from the hydrophone tube passes, via an amplifier 
box with a high pass analogue filter, to the PC.  The signal is then digitised by the ADC pipe, 
which acts as the input device for the other elements of the software.  Sampling rate is 44100 
times per second to avoid an aliasing process in the signal spectrum. 
 
Rainbow Click: Audible clicks act as transient waves that are detected by the transducers.  
Rainbow Click has two set stage trigger algorithms (see Gillespie, 1997) to recognise medium 
frequency sperm and pilot whale clicks and send the data to Logger to record their acoustic 
characteristics (e.g. amplitude, minimum and maximum frequencies) in an access database.  
The triggers are continuously active, recording data on the “click events” (but not their sounds 
unless Logger is set to recording position). In some of the surveys, explosive cavitation noises 
from the engine and pinger emissions overlap with the acoustic characteristics of sperm whale 
clicks, preventing the use of this continuous trigger accurately (false positive errors). Two 
digital filters can be used to alleviate problems associated with engine noise: Chebyshev and 
Butterworth filters in high pass, band pass or low pass options. Rainbow Click also allows the 
calculation of bearings to the animals by the arrival delay of their vocalisations to the two-
hydrophone elements, although with port-starboard uncertainty. It provides power spectrum 
and waveforms of the identified clicks and it has a complete number of tools for further data 
analysis. 
 
Whistle: Whistle is based on the same principles as Rainbow Click but the triggers are set to 
recognise tonal sounds, composed mainly of dolphin and whale whistles. Whistle uses fast 
Fourier analysis to display time frequency and amplitude as spectrograms. It determines the 
absolute amplitude of each detected whistle, which allows for an index of the distance to the 
animals. The “whistle events” are accurately determined, however, interference can occur due 
to background noise from acoustic devices, such as echo-sounders or multi-beam sonar, whose 
frequencies overlap with those of the whistles.  
 
Logger: This program acts as a central user interface. It receives a NMEA connection from a 
dedicated GPS that creates a map and a table of geographic co-ordinates, thus allowing the 
spatial distribution of the data to be determined. It is connected to the Rainbow Click and Whistle 
detectors, thus allowing the creation of a database with all the recorded whistle and click 
“events” allocated to position and time data. Logger has the ability to record continuously or 
intermittently. The data is recorded on the hard drive, and is downloaded daily to CD format so 
that the hard drive’s memory may be restored. 
 
 
Data types obtained consist of: 

Akademik Boris Petrov Cruise Report – May 2002.  13
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.wav: Sound files of fixed length, which are recorded automatically according to a set period, 
programmed by the researcher. Continuous recording is also allowed, with a maximum .wav 
file length of 1 hour (to fit on a CD). The .wav files are full data files that can be listened to and 
analyzed with any professional acoustic software. 
 
.clk: Pulsed sound files where the physical properties of echolocation clicks can be analyzed. 
Although .clk files contain no sound, they are recorded continuously, allowing tracking of the 
vocalizing animal’s movements (the click’s bearings are plotted on the screen) and variation in 
the vocalization pattern to be studied. Sound can be reproduced by the software from the 
physical properties of the clicks. 
 
.wsl: Whistle files have similar properties to .clk files but apply to tonal vocalizations.  
 
.mdb: Access files with several databases can be easily manipulated by the researcher. All  .mdb 
files link to the GPS reading database via an index.  
 
The hydrophone streamer, cable and amplifier box described above could not be utilized on the 
present survey as they were urgently required elsewhere. A hydrophone streamer (containing 
hydrophones and pre-amplifier) and a filter box were kindly provided by GSI and were used in 
conjunction with the aforementioned software on the present survey. 
 
 
4.2.1 Acoustic monitoring methodology 
 
The hydrophone array was deployed at the beginning of Lines 1 and 2 and towed for the period 
of shooting. The hydrophone was not deployed during periods of OBS deployment and 
retrieval due to the strong potential for entanglement in the ship’s propellers (the ship’s speed 
and direction constantly changed during these activities). The hydrophone was not deployed 
when steaming between lines as the average speed of the vessel (approximately 13 knots) posed 
a structural risk to the hydrophone array. 
 
Line 1:  

• The hydrophone array was deployed from the stern deck by the ship’s crew. The 
hydrophone cable became entangled in the airgun array so it was retrieved onboard. 
Heavy rope was attached to the cable in an attempt to decrease its buoyancy and help 
the cable sink below the airgun array.  This rope was coiled along 3-4m of the cable to 
distribute the weight evenly and to reduce tension on the cable. 

 
• The hydrophone was re-deployed by the ship’s crew and only 4-5m of cable deployed to 

ensure the hydrophone did not become entangled in the airgun array again. Shooting 
was suspended due to an air leak in one of the guns and the airguns were brought 
onboard. The hydrophone remained in the water for the remainder of the shooting of 
Line 1 and was then retrieved for the commencement of steaming to Line 2. 

 
Line 2:  

• Before the commencement of Line 2, the hydrophone was deployed from the port side of 
the stern deck, via an overhead pulley, to ensure its independence to the airgun array. 
The entire length of available cable was deployed (100m). 

• The hydrophone remained in the water for the entire period of shooting. Upon retrieval 
of the seismic equipment, it was obvious that the hydrophone cable had become 
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entangled with the airgun array at some stage during the period of shooting. A break in 
the wires connecting the hydrophones within the array was noted. This was 
subsequently rectified by one of the ship’s crew and the oil filled tube topped up with 
diesel (upon recommendation by technicians onboard). 

 
Line 3: 

• Considering the problems encountered in Lines 1 and 2 and the possibility of serious 
damage to the hydrophone array, it was decided not to deploy the hydrophone for Line 
3. 

 
 
DATA COLLECTION AND ANALYSIS 
 
Seabird and cetacean sighting data and all associated effort, environmental and positional data 
were recorded on paper and subsequently coded for entry into a standard computer database 
system using Corel Paradox 9 software. Database coding manuals and support were provided 
by the JNCC in Aberdeen. 
 
Seabird positional and effort-related data gathered during full “on-effort” surveys form the basis 
of the survey effort and seabird relative abundance plots generated using Dmap for Windows 
version 7.0 (Morton, 1998). These are displayed as ¼ International Council for the Exploration of 
the Sea (ICES) area units, each measuring 15’ latitude x 30’ longitude. These area blocks are the 
units of coverage used by the JNCC and other international research groups as a standard 
means of displaying survey effort and seabird relative abundance and density, thereby allowing 
the direct comparison of international research results. Due to the relatively small size of the 
“Petrov” dataset, all seabird data will only receive relative abundance (birds/km surveyed) and 
distribution analyses. 
 
Bathymetric contours in all associated survey effort maps and seabird relative abundance maps 
are represented in the following manner: 
 

_________ 200m isobath   _ _ _ _ _  500m isobath   ___  _ _  ___  1000m isobath 
 
 
The depth contours for the area west of the Rockall Bank (i.e. the Hatton Bank region) are not 
depicted. 
 
Due to an observed reduction in the detectability of cetaceans in the field when conducting the 
single-observer Seabirds at Sea method, it was considered that true cetacean abundance per ¼ 
ICES block could not be accurately represented here via an analysis of “on-effort” sightings. 
Nor did incidental surveys conform to dedicated point transect sampling theory. As a result, the 
data collected for cetaceans are considered most appropriate in the presentation of species 
distribution patterns. With this purpose in mind, all cetacean sighting data, collected both on- 
and off-effort were included in the following graphical analysis. This dataset includes cetaceans 
seen outside of the 90º bow-to-beam survey zone and beyond the 300m strip-transect area 
utilised in previous studies of this kind (e.g. Pollock et al., 1997; Pollock et al., 2000). All cetacean 
sighting location data are represented by distribution maps, which were generated using 
ArcView 3.1 
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RESULTS  
 
1.   PRE-SOFT START CETACEAN SCAN 
Pre soft-start  
No cetaceans were observed at any time during the visual scans carried out as part of the MMO 
duties (see Table 1). 
 
2. SURVEY EFFORT 
 

Figure 1.2 outlines the survey effort, which was achieved between April 30th and May 30th 2002. 
It represents a total of 31 survey-days at sea. 
 

Figure 1.2. Total survey effort achieved during the 31 survey-days aboard the S.V. Akademik Boris 
Petrov, between April 30th and May 30th 2002. 

 
 
A total of 677km2 were surveyed during the survey period. Over 154km2 were surveyed during 
seismic activity, while 523km2 were surveyed during non-seismic activity. Approximately 17% 
of cetacean encounters during the survey period occurred during seismic activity with all other 
encounters occurring when the vessel was steaming, stationary, deploying or retrieving OBS 
units (Appendix F). The number of cetacean encounters during seismic activity was not 
significantly lower than the number of encounters during non-seismic activity, when the 
proportion of time allocated to such activity was taken into consideration (Χ2, P>0.05).  

Akademik Boris Petrov Cruise Report – May 2002.  16



Table I.   Details of visual and acoustic scans for cetaceans prior to seismic operations. 
 

 
Line number 
 

 
Event 

 
Date 

 
Time 

 
Position 
Latitude     Longitude 

 
Comments 

 
Line 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Deployment of airguns 
 
Deployment of hydrophone 
 
 
Visual check for cetaceans 
 
 
 
 
Soft start begins 
 
Airguns on full power 
Hydrophone removed 
 
 
Hydrophone re-deployed 
 
 
 
 
Last productive shot 
 
Visual check for cetaceans 
 
 
Soft start begins 
 
Airguns on full power  
 
Last productive shot 
 
Visual check for cetaceans 
 
 
Sort start begins 
 
Airguns on full power 
 
Last productive shot 

 
04/05/02 
 
04/05/02 
 
 
04/05/02 
 
 
 
 
04/05/02 
 
04/05/02 
 
 
 
04/05/02 
 
 
 
 
05/05/02 
 
05/05/02 
 
 
05/05/02 
 
05/05/02 
 
05/05/02 
 
05/05/02 
 
 
05/05/02 
 
05/05/02 
 
06/05/02 

 
04.00 
 
05.15 
 
 
05.30 
 
 
 
 
05.46 
 
06.15 
 
 
 
10.45 
 
 
 
 
02.35 
 
07.40 
 
 
08.42 
 
10.01 
 
15.00 
 
15.50 
 
 
16.20 
 
16.36 
 
13.25 

 
57 29.44   22 14.48 
 
57 29.44   22.14.48 
 
 
57 29.44   22 14.48 
 
 
 
 
57 29.44   22 14.48 
 
57 27.86   22 10.33 
 
 
 
57 15.16   21 51.11 
 
 
 
 
56 23.03   20 28.76 
 
 
 
 
56 23.41   20 29.32 
 
 
 
 
 
 
 
 
 
 
 
 
55 08.06    18 38.85 

 
 
 
Hydrophone appeared to be entangling in cable of 
airgun array. 
 
Due to problems with hydrophones acoustic check 
was abandoned and focus put on visual check as 
light levels were increasing. No cetaceans seen. 
 
 
 
 
 
Hydrophone retrieved from water and  
coiled rope attached to cable to weight it somewhat. 
 
Hydrophone redeployed from stern port (4-5m of 
cable let out). 
High level of noise from hydrophone.  
Possibly too near airguns and ships engine. 
 
Air leak in gun 4 so firing suspended.  
 
Due to high noise level from hydrophone, both 
MMOs carried out visual check. No cetaceans seen.  
 
 
 
 
 
Line aborted for vessel maintenance. 
 
Both MMOs on visual check. No cetaceans observed. 
 
 
 
 
 
End of line 1     Hydrophone removed from water. 
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Line 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Line 3 
 
 
 
 

 
 
Hydrophone deployed 
 
 
 
 
 
 
 
 
 
Soft start begins 
 
Airguns on full power 
 
Last productive shot 
 
 
 
 
 
 
 
Visual check for cetaceans 
 
Soft start begins 
 
Airguns on full power 
 
 
Last productive shot 
 
 
Visual check for cetaceans 
 
 
Soft start begins 
 
Airguns on full power 
 
Last productive shot 
 
 
 

 
 
12/05/02 
 
 
 
 
 
 
 
 
 
12/05/02 
 
13/05/02 
 
14/05/02 
 
 
 
 
 
 
 
22/05/02 
 
22/05/02 
 
22/05/02 
 
 
23/05/02 
 
 
23/05/02 
 
 
23/05/02 
 
23/05/02 
 
24/05/02 

 
 
22.30 
 
 
 
 
 
 
 
 
 
23.07 
 
00.01 
 
20.30 
 
 
 
 
 
 
 
12.00 
 
13.32 
 
14.01 
 
 
08.15 
 
 
09.30 
 
 
10.05 
 
10.21 
 
13.15 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
56  42.08     21  02.45 
 
59  02.92     24  36.17 
 
 
 
 
 
 
 
 
 
 
 
57  46.36     15  06.49 
 
 
57  02.28     12  92.99 
 
 
 
 
 
 
 
57  03.69     17  12.93 
 
55  57.03     20  01.75 

 
Hydrophone deployed at stern port using overhead 
pulley to enable deployment away from the ships 
side. Acoustic check pre soft-start carried out. High 
level of background noise noted. Filter adjusted and 
low cut off point raised from 200Hz to 4kHz. Gain at 
20dB. Effectiveness of hydrophone for cetacean 
detection remained uncertain. Too dark for visual 
check. 
 
 
 
 
 
 
 
End of Line 2 
Airgun array and hydrophone removed from water. 
Hydrophone cable wrapped around airgun array. 
Insurmountable problem of short and lightweight 
cable - a longer weighted cable would sink below 
and beyond airgun array and entanglement would 
be avoided. 
 
No cetaceans. Bad sighting conditions – sea state 6-7. 
Hydrophone not deployed for Line 3 due to 
problems with hydrophone on Lines 1 and 2. 
 
 
 
Shooting suspended due to technical problem with 
airguns. 
 
No cetaceans observed. 
 
 
 
 
 
 
End of Line 3. 
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3. CETACEAN DISTRIBUTION AND ABUNDANCE 
 

This section outlines the sighting records of those cetaceans observed using full, incidental 
and cetacean-only survey methods. A total of 230 individual cetaceans of 12 species were 
recorded during the 31-day survey (see Appendix A). Four species of mysticetes (baleen 
whales) and eight odontocete (toothed whale) species were identified in 137 encounters. A 
further 11 individuals could not be identified to species level (Figure 1.3). 
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 Figure 1.3.   Distribution of cetacean species, April 30th – May 30th 2002. 

 
 
 
a)  Mysticetes (Baleen whales) 
Mysticetes include most of the larger whales, such as the rorquals, right whales and the 
gray whale and have baleen plates instead of teeth.  The baleen plates hang from the upper 
jaws and overlap inside their mouth to form a sieve, which filters planktonic crustaceans, 
pelagic fish and squid from the ocean. Four species of baleen whale were positively 
identified on this survey, including fin whale, sei whale, minke whale and blue whale. 
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Figure 1.4.  Distribution of the fin whale (Balaenoptera physalus), April 30th – May 30th 2002. 
 
Fin whale  Balaenoptera physalus  
 
Four encounters with fin whales (Plate III) occurred over the course of the survey. Three 
separate sightings of three individuals occurred on the same day during OBS deployment.  
Two of these encounters were at a distance of 1000m or more, although one individual 
approached the vessel to within 300m and milled for approximately ten minutes. On 
another occasion a group of three fin whales were observed during seismic activity, at a 
distance of 1500m from the vessel. All fin whale sightings occurred in water depths 
between 2700-2850m (Figure 1.4). In a subsequent three-week survey of the north Hatton 
Bank in July (2002), 11 fin whales were recorded during five encounters in depths between 
1130-2025m (Mackey pers comm., 2002), highlighting the relative importance of this region 
to this large migratory species. 
 
Although the annual movements of this large species remains unclear, it has been 
suggested that the continental shelf may form an important migration guide for fin whales, 
as they move between their high latitude summer feeding grounds and their low latitude 
wintering grounds (Evans, 1987). Records from the Scottish whaling stations show that 
most fin whales were caught just off the continental shelf, north and west of Scotland, 
during the months of May to August, with smaller numbers taken in April and September 
(Thompson, 1929). In Ireland, catches of fin whales were reported from June and 
September (Hamilton, 1914). More recently, stranding reports of fin whales along the Irish 
coast suggest a more southerly distribution later on in the year, with the three most recent 
records occurring in November/December along southwest and south coasts (Clayton pers 
comm., 2002). 
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           (© M. Mackey) 
Plate III. Fin whale (Balaenoptera physalus) breaking the water surface.                                                                                   
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Figure 1.5. Distribution of the minke whale (Balaenoptera acutorostrata), April 30th – May 30th 2002. 
 
Minke whale  Balaenoptera acutorostrata 
 
The minke whale is the smallest and most abundant of rorquals (a sub-group of the baleen 
whales). It was the most frequently encountered baleen whale species during the survey 
period. Eighteen minke whales were observed during 12 encounters.  Of great interest, was 
the relatively high number of minke whales observed over the shallow offshore waters of 
the Rockall Bank (<400m). Nine animals of different ages were recorded in close proximity 
to Rockall itself (Figure 1.5), while a further four individuals were observed the following 
morning travelling towards Rockall, highlighting the importance of this region during the 
mid-summer months. Although small numbers of minke whale were observed by Ó 
Cadhla et al. (2002) over the Rockall Bank, the high concentration observed during the 
current study were not reported, highlighting the patchiness of cetacean distribution in 
both space and time.  Fifteen minke whales were recorded while the ship was steaming, 
two animals were observed while the ship was stationary and the remaining animal was 
noted during OBS deployment. Minke whales were not recorded during seismic activity. 
 
Minke whales are found virtually worldwide, some populations appear to be resident year 
round and individuals may have exclusive home ranges in some areas (Carwardine, 1995). 
Minke whales often enter into estuaries, bays and inlets and, during summer, may feed 
around small islands and headlands.  In contrast to the findings of the recent Cetaceans and 
Seabirds at Sea study, where all but one of 36 minke whales observed were recorded in 
water depths less than 800m (Ó Cadhla et al., 2002), almost 45% of the minke whales 
recorded during the current study were observed over the Hatton-Rockall Basin and the 
Rockall Trough at depths ranging between 1315m and 2400m (Figure 1.5). 
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Figure 1.6. Distribution of the sei whale (Balaenoptera borealis), April 30th – May 30th 2002. 
 
 
Sei whale  Balaenoptera borealis 
 
One sei whale was observed on the survey in a water depth of 1100m during OBS 
deployment (Figure 1.6). The animal passed within 600m of the ship’s stern. The sei whale 
is less well known than the other members of the rorqual family and its occurrence at 
specific localities is apparently less easy to predict than most other rorquals. 
 
Generally considered to be a deepwater pelagic species, the 43 sei whales noted during the 
27-month “Cetaceans and Seabirds at Sea” study were widely distributed in deepwater, 
slope and shelf habitats (Ó Cadhla et al., 2002). Data from the whaling stations in Ireland 
suggest that most animals were taken in July and August. Further north, the Scottish 
whaling stations reported sei whales from April to October, with a peak in June, and 
catches occurred both on and off the shelf. Thompson (1929) reported variations in the 
inter-annual catch, suggesting that in some years sei whales were absent from the whaling 
grounds.  
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Figure 1.7. Distribution of the blue whale (Balaenoptera musculus), April 30th – May 30th 2002. 
 
Blue whale  Balaenoptera musculus 
 
The blue whale is the largest of the whales, growing to a length of 33m, the average size 
however, is much smaller (~24m; see Nishiwaki, 1950). Three individuals in total were 
observed during the present survey in two encounters, in water depths greater than 2750m 
(Figure 1.7). Extremely tall blows were initially observed at a distance of 4500m from the 
ship. The very long back of the largest animal remained visible as it moved through the 
surface, however no dorsal fin was sighted. Although the animals’ surfacing pattern was 
generally calm and unobtrusive, one of the whales was observed lunging forward 
displacing a large volume of white water in its wake, while another animal’s tail fluke was 
noted slicing through the ocean’s surface. The ship was involved with OBS deployment at 
the time the animals were sighted. The animals’ large blows were observed for almost two 
hours, while the whales themselves appeared to be continually travelling very slowly in a 
northerly direction.  The relative size of the whales’ blows, the extreme length of the body, 
the animals’ surfacing behaviour and the lack of an obvious dorsal fin allowed for the 
animals’ positive identification. 
 
Three main populations of blue whale are recognized - the North Atlantic, North Pacific 
and southern hemisphere. The blue whale was hunted close to extinction by the whaling 
industry and only a few hundred are believed to remain in the northern hemisphere where 
they may migrate between low latitude wintering grounds and high latitude summering 
grounds and are found mainly along the edge of the continental shelf. The individuals 
sighted during the survey could possibly have been migrating to high latitude feeding 
grounds. 
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Odontocetes (Toothed whales, dolphins & porpoises) 
 
The toothed cetaceans observed during the study feed by grasping their prey (crustaceans, 
fish, squid, marine mammals) with their conical-shaped teeth (whales and dolphins) or 
spatulate-shaped teeth (porpoises). Eight species of toothed cetaceans were positively 
identified during the survey. 
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Figure 1.8. Distribution of the sperm whale  (Physeter macrocephalus), April 30th – May 30th 2002. 
 
Sperm whale  Physeter macrocephalus 
 
Sperm whales are usually found offshore where they typically dive to depths of 300-600m 
in search of the large squid species, which form the greater portion of their diet (Jaquet & 
Gendron, 2002). They are oceanic whales, rarely venturing into waters less than 500m deep 
(Leaper et al., 1992; Baumgartner et al., 2001), although they can be sighted in inshore 
waters as shallow as 200m (Jaquet et al., 2000). They are commonly found in submarine 
canyons at the edge of the continental shelf (Whitehead et al., 1992). There were seven 
sperm whales sighted on the survey during four encounters in water of depths between 
1470m and 2900m (Figure 1.8). The ship was steaming on two of these occasions and 
retrieving OBS units on another occasion. Two individuals were observed within 300m of 
the ship during seismic activity. These animals appeared to be travelling east and did not 
appear to show any interest in the airgun array. In most encounters, sperm whales were 
observed “fluking-up” indicative of a deep dive (Jaquet et al., 2000). 
 
Historically, sperm whales were hunted for the oil contained within the spermaceti gland 
of their large head. Since the cessation of commercial whaling, the population appears to be 
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growing, as witnessed by the increase in stranding events in the British Isles and the North 
Sea (Berrow et al., 1993). 
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Figure 1.9.  Distribution of the long-finned pilot whale (Globicephala melas), April 30th – May 30th 
2002. 
 
 
Long-finned pilot whale  Globicephala melas 
 
The long-finned pilot whale (Plate IV) was the most frequently sighted cetacean on the 
survey with a total of 177 individuals observed during the 31-day survey period. Group 
size varied between four and 20 and comprised of adults only, adults and juveniles, or 
adult, juvenile and calf groups. The sightings occurred on 16 separate encounters, six of 
which occurred during seismic activity. The remainder generally occurred during OBS 
retrieval. Groups were very active on more than one occasion, with sub-surface activity 
evident.  
 
Apparent reactions to the seismic operations varied. On most occasions the animals 
showed no apparent interest, particularly when they were occupied in apparent sub-
surface feeding frenzies. However, when the whales did appear to display some interest in 
the airguns, a common series of events usually followed: firstly, if the animals were 
observed ahead of the ship they were noted actively swimming towards the vessel to a 
distance of 200-300m; the group would then swim slowly as a tight unit parallel and in the 
opposite direction to the ship’s line; once level with ship’s stern or the array, the group 
would stop swimming and actively mill about or log at the surface facing the passing 
vessel; after the ship had travelled on by 400-500m, the group would continue swimming in 
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varying directions relative to the ship’s trackline. This behaviour was also observed on 
numerous occasions during a subsequent seismic survey of the north Hatton-Rockall 
region with the British Geological Survey in July 2002 (Mackey pers comm., 2002). During 
another seismic-related encounter, three adults were observed to leave a group of 13 and 
approach the ships stern to within 200m of the airguns before diving and disappearing 
from view.  The remainder of the group continued travelling at a cautious distance from 
the airguns (i.e. ~500m).  
 
Pilot whales observed during non-seismic activities were frequently recorded within 200m 
of the vessel, and remained associated with the vessel for up to 30 minutes. Those animals 
observed during OBS retrieval operations may have been attracted to the OBS locating 
signal, which communicated with the vessel at frequencies of 9-13kHz. 
 
During the 27-month Cetaceans and Seabirds at Sea study, pilot whales were observed on 
two occasions displaying a curious interest in the noise generated from the airguns of two 
different seismic vessels, situating themselves within 10m of the active arrays (Ó Cadhla et 
al., 2002). 
 
All pilot whales in the present survey, were observed in waters deeper than 1100m (Figure 
1.9). The vast majority of the 686 long-finned pilot whales recorded by Ó Cadhla et al. 
(2002), were observed in close association with the slopes of the continental shelf and the 
Rockall and Hatton Banks. This distinctive distribution pattern is likely to be prey-related, 
as pilot whales primarily feed on squid species that also concentrate in the same deepwater 
channel habitat (Bloch et al., 1993). Multi-species encounters involving pilot whales are 
common, and were frequently recorded during the 27-month study. Species recorded in 
close association with pilot whales during the study included Atlantic white-sided 
dolphins, common dolphins, bottlenose dolphins, false killer whales and sei whales (Ó 
Cadhla et al., 2002). During the present survey, one multi-species encounter involving a 
group of 20 pilot whales and a group of six Atlantic white-sided dolphins was recorded. 
 

 
            (© M. Mackey) 

Plate IV.  A family group of long-finned pilot whale (Globicephala melas) spyhop and mill about in 
close proximity to the vessel.  The long-finned pilot whale was the most numerous and most 
frequently encountered cetacean during the survey. 
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Figure 1.10.  Distribution of the false killer whale (Pseudorca crassidens), April 30th – May 30th 2002. 
 
 
False killer whale  Pseudorca crassidens 
 
Two adults were observed southwest of the Hatton Bank in a water depth of 1500m during 
OBS retrieval operations (Figure 1.10).  The two adults, which were observed slowly 
swimming within 50m of the vessel, may have been attracted by the pings of the OBS 
location signals (9-13kHz). The current record represents one of the most northern 
sightings of this typically temperate/tropical species. Ó Cadhla et al. (2002) reported the 
sighting of 19 false killer whales during three separate encounters over the Rockall and 
Hatton Banks in June 2000, although these sightings were further east than the current 
record. False killer whales, as the name suggests, can often be confused with female and 
juvenile killer whales due to its large prominent dorsal fin. Although their long black 
bodies may resemble pilot whales, false killer whales are characterised by their highly 
acrobatic displays, distinctive size and shape of the dorsal fin, colouration, body 
dimensions and relatively narrow head and body. They are mainly seen in deeper offshore 
waters and sometimes in deep coastal waters, the whales’ distribution may be prey-related, 
as the squid and small fish they feed upon also concentrate along the same shelf-edge 
habitat. 
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Figure 1.11.  Distribution of the northern bottlenose whale (Hyperoodon ampullatus), April 30th – May 
30th 2002. 

 
Northern bottlenose whale   Hyperoodon ampullatus 
 
Two adults were observed during the survey in two separate encounters, one at a distance 
of approximately 600m from the vessel, the other at a distance of 1500m. Both animals were 
observed during a series of spectacular breaches, displaying a similar pattern of four 
breaches before disappearing from view. The species’ most distinctive feature, the bulbous 
forehead, together with a dolphin-like beak was evident during both sightings. No seismic 
activity was taking place at the time of either sighting. One encounter occurred in a water 
depth of 2900m, the second in a water depth of 1400m and in close proximity to a seamount 
(Figure 1.11). Ó Cadhla et al. (2002) reported the presence of two adult northern bottlenose 
whales in close proximity to the same seamount in August 2001. This species is thought to 
be most common in deep water habitats, beyond the continental shelf and is commonly 
found in areas with relatively steep topography such as submarine canyons (Hooker et al., 
2002).  
 
This species was apparently very vulnerable to whalers, largely due to its curious nature 
and tens of thousands were killed, mainly between 1850-1973. The species has been 
protected since 1977. It is confined to the northern hemisphere and there appears to be 
pockets of abundance, for example north of Sable Island, Canada and between Iceland and 
Jan Mayen. The species is not commonly seen in Irish waters although there have been 27 
reported strandings of northern bottlenose whale throughout the last century (Berrow & 
Rogan, 1997; Rogan pers comm., 2002).  
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                                                                                                                                                                                        (© M. Mackey) 

      Plate V. Northern bottlenose whale  (Hyperoodon ampullatus).  
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Figure 1.12.  Distribution of Sowerby’s beaked whale (Mesoplodon bidens), April 30th - May 30th 2002. 
 
 
Sowerby’s beaked whale Mesoplodon bidens 
 
A total of eight individuals were observed during two encounters, recorded within the 
space of 50 minutes, west of the Rockall Bank (Figure 1.12). Sea conditions were close to 
perfect (i.e. sea state 1-2) during both sightings, which occurred in close proximity to a 
seamount along the eastern edge of the Hatton-Rockall Basin. Although Sowerby’s beaked 
whales are considered to be shy animals that avoid all forms of shipping traffic, both 
groups appeared to actively approach the vessel in an investigative manner. The second 
group comprising five animals (four adults and one immature) approached the vessel to 
within 120m. The animals’ characteristic features (long and narrow beak, flat head and 
hump anterior to blowhole) were clearly evident during each surfacing. There was no 
seismic activity during either encounter. 
 
Although this species is one of the most commonly stranded Mesoplodon species, there have 
been few sightings at sea and it is a poorly known species. Ó Cadhla et al. (2002) reported 
only one encounter of four Sowerby’s beaked whales, sighted along the eastern edge of the 
Rockall Trough, west of Co. Mayo (August 2000). Stranding records of Sowerby’s beaked 
whale from the last century report three stranded females from counties Wexford, Galway 
and Sligo (Berrow & Rogan, 1997). 
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Figure 1.13.  Distribution of the harbour porpoise (Phocoena phocoena), April 30th – May 30th 2002. 
 
 
Harbour porpoise Phocoena phocoena 
 
The harbour porpoise is usually found in coastal waters with most sightings occurring in 
shelf waters shallower than the 200m isobath (Pollock et al., 1997; Pollock et al., 2000; Ó 
Cadhla et al., 2002). Some seasonal movements have been documented, which may be 
related to prey availability (Leopold et al., 1992). A group of four individuals were observed 
in the present study in offshore waters in close proximity to Rockall, at a depth of 
approximately 300m (Figure 1.13). The ship was steaming at the time of observation.  The 
group was sighted in close association with a small family group of minke whales. 
Although small numbers have been reported occupying waters over the Rockall Bank 
(Northridge et al., 1995), this record represents the first offshore observation of harbour 
porpoise made by the Irish Cetaceans and Seabirds at Sea team. 
 
Harbour porpoises were recorded during 52 encounters by Ó Cadhla et al. (2002), with all 
173 individuals sighted in waters over the continental shelf and the vast majority of 
animals recorded very close to the coast. The relative abundance of the inconspicuous 
harbour porpoise may be underestimated due to the associated sighting difficulty in 
moderate-rough weather. Over 77% of all harbour porpoise sightings during the 27-month 
period occurred when wind speeds were less than Beaufort Force 3 (Ó Cadhla et al., 2002). 
The current sighting was recorded at a wind speed of Beaufort Force 1.  
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Figure 1.14.  Distribution of the Atlantic white-sided dolphin (Lagenorhynchus acutus), April 30th – 
May 30th 2002. 
 
 
Atlantic white-sided dolphin  Lagenorhynchus acutus 
 
The Atlantic white-sided dolphin is generally recorded on the continental shelf and over 
the slope and makes summer forays into shallower waters to the north and west of Britain 
(Pollock et al., 2000). It was the second most numerous cetacean species recorded by Ó 
Cadhla et al. (2002), where it was recorded throughout the Irish Atlantic Margin including 
waters over the Rockall and Hatton Banks. 
 
A sociable animal, it is often seen in the company of white-beaked dolphins, humpback 
whales, fin whales and long-finned pilot whales. The single Atlantic white-sided dolphin 
encounter recorded during the current survey was associated with the latter species: a 
group of six individuals comprising four adults and two calves were observed closely 
associated with of a group of 20 pilot whales of mixed age, in depths of 2500m west of the 
Hatton Bank (Figure 1.14). Although the pilot whales remained within 100m of the vessel 
for over 30 minutes, the Atlantic white-sided dolphins disappeared from view after only 
five minutes.  The vessel was involved in OBS retrieval operations during the encounter. 
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Figure 1.15.  Distribution of the short-beaked common dolphin (Delphinus delphis), April 30th – May 
30th 2002. 
 
 
Short-beaked common dolphin Delphinus delphis 
 
The common dolphin is one of the most abundant of all cetaceans, with the worldwide 
population probably numbering millions. Common dolphins are strongly attracted to 
moving vessels and due to their highly active behaviour, and tendency to form large active 
schools, can be seen from considerable distances. Two distinct forms (short-beaked and 
long-beaked) have recently been granted separate species status (Carwardine, 1995). 
Although the short-beaked form (Plate VI) was recently reported as the most numerous 
and most frequently cetacean species recorded by Ó Cadhla et al. (2002), only two groups of 
were observed throughout the current survey period. One group, comprising two 
juveniles, were observed over the Rockall Bank (water depth ~130m). The second group, 
consisting of seven adults and one calf, were recorded in deeper waters over the Rockall 
Trough (depth ~2400m) (Figure 1.15). The vessel was steaming on both occasions. 
 
Ó Cadhla et al. (2002) noted that the short-beaked common dolphin appeared to be 
widespread along the west coast in moderate numbers, but absent from the north coast and 
the Irish Sea. Short-beaked common dolphins were regularly encountered in the deep 
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waters of the Rockall Trough, and offshore records were generally associated with strong 
depth gradients (Ó Cadhla et al., 2002). 
 

 
                      (© M. Mackey) 

 
Plate VI.  Only two groups of short-beaked common dolphins  (Delphinus delphis) were recorded 
throughout the survey. 
 
 
 
Unidentified Cetaceans 
 
A total of 11 unidentified cetaceans were recorded in seven encounters during the survey 
period. This unidentified group is subdivided into three categories based on the available 
sighting information. The three categories are outlined below: 
 
 
Cetacean species 
This category applies to those observations, in which it was impossible to determine 
whether the animal was a whale or a dolphin. In these situations the sighting cue is usually 
nothing more than a series of distant splashes or a quick glance of an animal’s back or 
dorsal fin.  One such encounter involving a single cetacean occurred in shallow waters 
surrounding Rockall.  The cue in this case was a quick glance of a dorsal fin following 
which the animal was not sighted again. 
 
 
Unidentified whales  
Frequent sightings involving vague size estimation, indistinct head and dorsal fin shape 
and uncertain breathing patterns were adequate enough to classify an animal as an 
unidentified whale. This category includes sightings of unidentified large, medium, small 
whales and beaked whales. A total of four unidentified whales were recorded (Figure 1.16). 
No seismic activity took place at the time of the sightings. 
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Figure 1.16.  Distribution of unidentified whale species, April 30th – May 30th 2002. 
 

 
 
Unidentified dolphins 
This category includes the distant sightings of breaching or acrobatic dolphins, or the close 
sighting of an indistinct dorsal fin or body pattern.  The single encounter during the 
present survey included a group of five unidentified dolphins associated with a group of 
long-finned pilot whales some 2000m from the vessel. The animals involved in this multi-
species encounter appeared to be displaying behaviour typical of a surfacing-feeding 
session. The seismic activity that was in operation at the time of the sighting did not appear 
to distract the animals from their apparent objective. 
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4. SEABIRD DISTRIBUTION AND ABUNDANCE 
 

Although the main aim of the current study was to observe and record cetaceans and their 
responses to seismic operations, observations of seabirds, inshore and coastal bird species, 
and terrestrial vagrant species were also noted. This section outlines the sighting records of 
those bird species observed using the survey methods referred to in the methods section. A 
total of 8,535 birds of 34 species were recorded during the five-week study. These comprise 
23 species of seabirds (n=8,389), seven species of inshore and coastal 
residents/migrants/vagrants (n=39) and four species of terrestrial vagrants (n=7). A 
further 100 seabirds and coastal birds were recorded, but could not be identified to species 
level, 80% of which were unidentified skuas. 
 
SEABIRDS 
The majority of seabirds will be located in close vicinity of their coastal breeding sites 
during the month of May. As such, low offshore concentrations of seabirds were expected, 
with the bulk of the birds being non-breeding adults and juveniles. The four main seabird 
groups (Procellariiformes, Stercorariidae, Laridae, and Alcidae) were recorded throughout 
the study area. The procellariidae (fulmars, petrels and shearwaters) form a group of 
highly pelagic birds capable of long-range travel. Three of the four stercorariidae (skuas) 
species were recorded in the greatest numbers seen during a single offshore survey west of 
Ireland. The laridae (larids: gulls) are a familiar group of birds often associated with 
human fishing activities. The four representative species of the alcidae (alcids: auks), 
common guillemots, razorbills, Atlantic puffins and little auks, were all recorded during 
the five-week study. The auks are regarded as the seabird group most vulnerable to 
hydrocarbon pollution due to the large amount of time they spend in contact with the 
ocean’s surface. The following summary is an account of the seabird species recorded, 
grouped together by family: 
 
Procellariidae - the Fulmars & Shearwaters 
This group of highly pelagic birds are characterised by the straight beak with a hooked tip 
and the tube-shaped nostril structure, which serves to secrete seawater salt. This group was 
represented by five species during the study: northern fulmar (Fulmarus glacialis), Cory’s 
shearwater (Calonectris diomedea), Manx shearwater (Puffinus puffinus), European storm-
petrel (Hydrobates pelagicus) and Leach’s storm-petrel (Oceanodroma leucorhoa). 
 
By far the most frequently encountered seabird species (~50% of total) was the northern 
fulmar (Plate VII), which was a constant companion throughout the survey period. 
Although low concentrations were recorded in most areas surveyed, large concentrations 
were periodically observed in association with fishing vessels (Figure 1.17). Moderate to 
high concentrations of northern fulmars were also noted in the vicinity of Rockall, along 
with congregations of other seabird species including the Manx shearwater. Close to 50% of 
northern fulmars were considered to be in association with the survey vessel. 
 
Over 80% of the 330 Manx shearwaters recorded during the survey were closely associated 
with Rockall, highlighting the importance of this offshore fishing ground to this local-
breeding species. Outside of the Rockall region, the Manx shearwater was observed in low 
concentrations throughout the survey area (Figure 1.18). The only other shearwater species 
recorded during the study was Cory’s shearwater. The single record of the study marks 
one of the most north-western records of this Mediterranean-breeding species (Figure 1.19). 
Stone et al. (1995) and Pollock et al. (2000) recorded Cory’s shearwater at similar latitudes 
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very close to the Western Isles between July and October. This species might be expected to 
become more numerous in the Rockall-Hatton area if the effects of global warming become 
more widespread. 
 
The long-range migrants, the sooty shearwater (Puffinus griseus) and the great shearwater 
(Puffinus gravis) were not recorded during the study period. 
 
 

 
Figure 1.17   Northern fulmar relative abundance, 30th April – 30th May 2002. 
 

 

 
                  (© M .Mackey) 
Plate VII. Two northern fulmars reacting to the presence of a sunfish, Mola mola. The northern 
fulmar was the most numerous seabird species encountered throughout the study. 
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Figure 1.18. Manx shearwater relative abundance, 30th April – 30th May 2002. 
 
 
 

 
 
Figure 1.19. Cory’s shearwater relative abundance, 30th April – 30th May 2002. 
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Hydrobatidae – the Storm Petrels 
Only four European storm-petrels were recorded south of the Hatton Bank and along the 
Hatton-Rockall Basin (Figure 1.20). The same number of the larger Leach’s storm-petrel 
was observed to the western limits of the survey (Figure 1.21). It should be noted that 
storm petrels are very difficult to record in the field due to their small size, and abundances 
listed below are likely to be underestimated. 

 

 
Figure 1.20. European storm-petrel relative abundance, 30th April – 30th May 2002. 
 
 

 
Figure 1.21. Leach’s storm-petrel relative abundance, 30th April – 30th May 2002. 
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Sulidae - the Northern Gannet 
The sole member of this group to be found west of Ireland is the northern gannet (Morus 
bassanus). This deep-diving species was only the seventh most numerous seabird 
encountered during the study (n=194). Over 52% of those birds where age-classes was 
identified were juveniles (Plate VIII), which were usually recorded in low concentrations 
west of the Rockall Trough (Figure 1.22). The majority of adult northern gannets were 
recorded within foraging range of their breeding colonies or over the deep water of the 
Rockall Trough. Approximately 30 northern gannets were observed actively diving within 
100m of Rockall. 
 

 
Figure 1.22. Northern gannet relative abundance, 30th April – 30th May 2002. 
 

 
                 (© M. Mackey) 
Plate VIII.  Juvenile northern gannet “snorkelling” for food over the Rockall Bank. 
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Stercorariidae – the Skuas 
The most interesting seabird observations made throughout the survey involved the 
smaller members of the skua family, Stercorariidae. All four skua species that are to be 
found west of Ireland were recorded: pomarine skua (Stercorarius pomarinus), Arctic skua 
(Stercorarius parasiticus), long-tailed skua (Stercorarius longicaudus) and the great skua 
(Stercorarius skua). 
 
Over 70% of the smaller skua species (i.e. pomarine, Arctic and long-tailed skuas) were 
recorded heading either north or northeast during their spring migration to the 
feeding/breeding grounds of the Arctic tundra, after wintering off southwest Africa or 
south-east South America (Furness, 1987). The actual heading of great skuas (or bonxies) 
was difficult to determine due to their habit of associating with survey vessels for extended 
periods.  
 
The total numbers of small skuas (see Appendix B) recorded during this study, makes the 
survey the most significant for this region. Mackey et al. (2002) observed that 82% of all 
skua sightings throughout the Porcupine-Rockall-Hatton region involved the larger great 
skua. In contrast, only 14.6% of all skua sightings during the current survey involved the 
bonxie; pomarine skua sightings accounted for approximately 40% of all skua records. Also 
noteworthy was the relatively high frequency of long-tailed skuas encountered throughout 
the survey: the 275 long-tailed skuas recorded during this five-week study was over ten 
times greater than was recorded during the recent 27-month study of the Porcupine-
Rockall-Hatton region (Mackey et al., 2002). Over 100 long-tailed skuas were recorded 
during a single day over the Hatton-Rockall Basin, the largest single group comprising 17 
birds. 
 
The majority of Arctic skuas were observed during kleptoparasitic (i.e. piracy) attacks on 
juvenile and adult black-legged kittiwakes (Rissa tridactyla). The common occurrence of 
black-legged kittiwakes within the Hatton-Rockall region during May is likely to be of 
great importance to the success of the Arctic skua’s spring migration. Significant numbers 
of both pomarine skuas and bonxies were also recorded during such attacks, and were 
frequently noted observing Arctic skuas during kleptoparasitism. In contrast, only three of 
the 275 long-tailed skuas were observed involved in similar attacks on the small gull 
species. The vast majority of these tiny skuas were not distracted by the ship’s progress as 
they headed on with their spring passage.  
 
Approximately 90% of all pomarine skua observations involved the common light plumage 
morphs, while 67% of the observed Arctic skuas possessed the darker plumage – the more 
common morph of this species. Dark and light morphs of both species were frequently 
recorded together. Only light morph long-tailed skuas were recorded. 
 
 



Cetaceans and Seabirds of the Hatton-Rockall Region.  

 
Figure 1.23. Pomarine skua relative abundance, 30th April – 30th May 2002. 
 
 
 

 
Figure 1.24. Arctic skua relative abundance, 30th April – 30th May 2002. 
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Figure 1.25. Long-tailed skua relative abundance, 30th April – 30th May 2002. 
 
 
 

 
Figure 1.26. Great skua relative abundance, 30th April – 30th May 2002. 
 
 
Moderate to high concentrations of the long-tailed skua were recorded through the Hatton-
Rockall Basin, while low to moderate densities of the other three skua species were 
observed throughout the survey area (Figures 1.23 – 1.26). The Hatton-Rockall region is 
obviously an area of great importance during the spring migration period for the smaller 
skua species and offshore movements of the great skua. 
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Laridae – the Gulls 
Seven species of gull were recorded throughout the study period: black-legged kittiwake 
(Rissa tridactyla), lesser black-backed gull (Larus fuscus), black-headed gull (Larus 
ridibundus), yellow-legged gull (Larus cachinnans), herring gull (Larus argentatus), Iceland 
gull (Larus glaucoides) and Sabine’s gull (Larus sabini). 
 
Over 90% of all larid sightings involved the black-legged kittiwake, which were recorded in 
low to high densities throughout the study area (Figure 1.27). This diminutive gull species 
was the second most numerous seabird species recorded (n=2,199), representing over 26% 
of the total count. Approximately 40% of all black-legged kittiwake sightings were 
considered to have some association with the survey vessel, which can be significant when 
trying to determine population densities. This surface-feeding species was frequently 
observed during successful shallow-diving exercises. The prey items caught were just as 
frequently stolen during kleptoparasitic attacks by Arctic skuas, and to a lesser extent by 
pomarine and great skuas. Lesser black-backed gulls and juvenile members of the kittiwake 
flock were also observed as the aggressor of a kleptoparasitic attack. Approximately 56% of 
those offshore sightings where age-class was recorded, involved juveniles. Juvenile black-
legged kittiwakes were commonly recorded giving acrobatic chase to some of those smaller 
terrestrial species (e.g. wheatear) and migrant wader (e.g. dunlin) species that ventured too 
far from the safety of the survey vessel. 
 
Approximately 9% of all gull sightings involved the migratory lesser black-backed gull 
Figure 1.28). Close to 56% of all lesser black-backed gull sightings were considered to be 
associated with the research vessel, which approximates the findings of Mackey et al. 
(2002). Less than 1% of all gull sightings involved the other five larid species listed, 
involving a total of eight individuals. 
 
 

 
Figure 1.27. Black-legged kittiwake relative abundance, 30th April – 30th May 2002. 
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Figure 1.28. Lesser black-backed gull relative abundance, 30th April – 30th May 2002. 
 
 
Sterninae – the Terns 
A total of 179 terns were recorded during the study, 97% of which involved the long-
distance migrant the Arctic tern (Sterna paradisaea). Most Arctic tern sightings involved 
individual sightings of relatively large numbers of birds (i.e. ~20-60 birds), giving rise to 
the apparent high concentrations highlighted in Figure 1.29. One group of 15-20 Arctic 
terns were recorded riding high on a thermal vortex. The only other tern species identified 
was the common tern (Sterna hirundo). 
 

 
Figure 1.29. Arctic Tern abundance, 30th April – 30th May 2002. 
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Alcidae – the Auks 
The four alcid species commonly recorded in Irish waters were recorded during the five-
week study: common guillemot (Uria aalge), razorbill (Alca torda), little auk (Alle alle) and 
Atlantic puffin (Fratercula arctica). It should be noted that, like the storm petrels, the alcids 
are very difficult to record in the field due to their small size, and abundances listed below 
are likely to be underestimated. 
 
Approximately 46% of all alcid sightings (n=211) involved the charismatic Atlantic puffin, 
which is often regarded as the most pelagic of the auks (Plate IX). The Atlantic puffin was 
recorded throughout the study area in low concentrations (Figure 1.30), with most 
sightings comprising one or two birds although groups of up to seven birds were observed. 
This springtime pattern of low puffin concentrations over a wide offshore range was also 
noted by Mackey et al. (2002).  
 
Over 34% of all auk sightings involved the spasmodic records of the common guillemot. 
Almost 67% of common guillemots occurred close to Rockall, highlighting once more the 
importance of this shallow offshore region to non-breeding seabirds during May. Common 
guillemots were also recorded in low concentrations south of the Hatton Bank, along the 
Hatton-Rockall Basin and over the deep water of the Rockall Trough (Figure 1.31). 
 
Two of the razorbill records were made in deep water environments: one over the Rockall 
Trough and the other over the Hatton-Rockall Basin. The remaining 35-razorbill records 
were made close to breeding grounds, near the Mull of Kintyre (Figure 1.32). A total of six 
little auks were recorded on the water’s surface south and southwest of the Hatton Bank 
(Figure 1.33). 
 
 

 
Figure 1.30. Atlantic puffin relative abundance, 30th April – 30th May 2002. 
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                (© M. Mackey) 
Plate IX. The Atlantic puffin was the most numerous and widespread of the auks recorded during 
the survey. 
 

 
Figure 1.31. Common guillemot relative abundance, 30th April – 30th May 2002. 

Akademik Boris Petrov Cruise Report – May 2002.  48



Cetaceans and Seabirds of the Hatton-Rockall Region.  

 

 
Figure 1.32. Razorbill relative abundance, 30th April – 30th May 2002. 
 
 

 
Figure 1.33. Little auk relative abundance, 30th April – 30th May 2002. 
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Inshore & Coastal Birds 
 
The inshore and coastal birds include divers (great northern diver) and waders (dunlin, 
oystercatcher, turnstone, whimbrel). The great northern diver (Gavia immer) was recorded 
on ten separate occasions, singularly or in pairs. Eighty percent of flying great northern 
divers were recorded heading in a westerly direction towards their summer grounds of 
Canada or Greenland. A further two birds were observed heading north towards Iceland. 
All adult divers were recorded in their summer plumage. A single juvenile great northern 
diver was recorded sitting on the water in close association with an adult diver. It was 
interesting to observe that great northern divers were recorded along the length of the 
Hatton-Rockall Basin (Figure 1.34), once more highlighting the importance of this region to 
migratory birds. 
 

 
Figure 1.34. Great northern diver relative abundance, 30th April – 30th May 2002. 
 
 
Six species of waders (n=39) were recorded offshore during their spring migration: 
Eurasian oystercatcher (Haemtopus ostralegus), ringed plover (Charadrius hiaticula), dunlin 
(Calidris alpina), whimbrel (Numenius phaeopus), redshank (Tringa totanus) and ruddy 
turnstone (Arenaria interpres). Many of the waders, including whimbrel, dunlin, redshank 
and ruddy turnstone remained perched on the survey vessel for days at a time, before 
continuing with their migration.  
 
Terrestrial Vagrants 
 
The terrestrial vagrant group included four species of small passerine species: barn 
swallow (Hirundo rustica), house martin (Delichon urbica), pied wagtail (Motacilla alba) and 
wheatear (Oenanthe isabellina) The seven individuals recorded from this group were probably 
blown off-course by strong easterly winds during overland migrations. 
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DISCUSSION 
 
A significant amount of research has been carried out during the last decade on the 
possible impacts of seismic surveys on marine life (Turnpenny & Nedwell, 1994; Goold, 
1996; Gordon & Moscrop, 1996; Evans, 1998; Goold & Fish, 1998; Ward et al., 1998). The 
various studies that have taken place have treated the data in an inconsistent manner with 
differing measurements and reference pressure making the reports difficult to compare and 
the interpretation highly subjective (Gausland, 2000). 
 
Biological damage from high-level sound may be categorized as either direct injuries 
(lethal, sub-lethal or non-lethal) or indirect effects (changes in behavioural patterns). In 
general, the direct damage from sound generated by airguns is very limited but 
behavioural affects have been reported for both fish and marine mammals (Richardson et 
al., 1995; Goold, 1996; Gordon and Moscrop, 1996; Goold, 2001). The potential of biological 
damage from high-level sound is related to several factors, the most important being peak 
pressure, duration and the frequency spectrum. 
 
To place seismic signals in perspective, the frequency spectrum for a low-level background 
noise in coastal regions is about 60dB re 1 µPa (10-100Hz). Heavy ship traffic generates 
higher levels of noise; an active trawler can have a noise level of 150-160dB re 1 µPa. The 
sound pressure output from an airgun array is normally given as the pressure level that 
would be measured 1 metre from a notational point source. The measurement is done at 
significant distance from the array and then computed back to the standard notation. This 
specific output from an airgun array may be up to 100 bars (peak to peak). This represents 
about 250dB p-p re 1 µPa @ 1m (Gausland, 2000). Seismic sources are frequently measured 
over the bandwidth 0-250Hz since the output above 250Hz is limited. The output does 
extend into the kHz band but with much reduced pressure levels. 
 
The sensitivities of cetaceans to noise will vary between species. In terms of sensitivity to 
high-level low frequency sounds, the mysticetes (i.e. baleen whales) are likely to be a high-
risk category amongst cetaceans (Goold, 2001). Mysticetes generally vocalise in the low tens 
to a few hundred Hertz, which implies functional hearing in this range. Low frequency 
noise sources such as seismic surveys and low frequency active sonar are likely to impinge 
on the audition of these animals. For some of the larger whales, the zone of influence of a 
typical seismic array has been predicted to span distances ranging from 2.5km to 8km 
(Evans & Nice, 1996). However, field studies reveal that cetaceans can also be affected over 
much greater distances (Richardson et al., 1995; Gordon & Moscrop, 1996).  Observations at 
sea concentrate on relating received sound levels to observed behavioural changes. 
However, behavioural studies on marine mammals are difficult because of the nature of the 
environment in which they live. Also, given that no audiograms of mysticetes have been 
obtained, it is impossible to define what level of sound above hearing threshold may cause 
behavioural effects (Goold, 2001). 
 
In seismic surveys carried out in UK and Irish waters during 1997, fin, sei and minke 
whales were all significantly further away from the vessels when the airguns were firing 
(Stone, 1998).  Studies of behavioural reactions of bowhead, gray and humpback whales to 
seismic surveys have all suggested avoidance reactions (Goold, 2001). Disturbance 
however, may be manifested in more subtle ways than decreased abundance. Studies of 
baleen whales, mainly bowheads and gray whales, have demonstrated subtle responses to 
seismic activity, such as changes in their blow intervals or dive times (Richardson et al., 
1995). Although Stone (1997) found that fin whale abundance was not adversely affected by 
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seismic activity in surveys carried out during 1996, the whales were seen at greater 
distances from the airguns during periods of shooting. The relative reluctance of cetaceans 
to swim towards the ship or cross its path and the scarcity of positive interactions with 
survey vessels when shooting as compared to when not shooting, also indicates that the 
seismic activity caused some disturbance to cetaceans. The report however, concluded that 
the level of disturbance caused by seismic activity was difficult to assess (Stone, 1997). 
 
The difficulty in assessing levels of disturbance caused by seismic activity was also 
apparent in the present survey. Approximately 17% of cetacean encounters during the 
survey period occurred during seismic activity, with all other encounters occurring when 
the vessel was steaming, stationary or deploying and retrieving the OBS units. This value is 
not significantly lower than the expected number of encounters (P>0.05) when taking into 
consideration the proportion of total survey time dedicated to seismic activity as well as the 
number of cetacean encounters during activity other than seismic operations. 
 
Baleen whales, as well as odontocetes, were observed when the airguns were active, 
namely fin, sperm, pilot whales and an unidentified dolphin species. The most frequently 
sighted baleen whale on the survey, the minke whale, was not observed during seismic 
activity, however, almost 89% of the sightings of minke whales occurred over the Rockall 
Bank and the Rockall Trough, outside the deep seismic study area. 
 
A group of three fin whales came to within some 1500m of the vessel and two sperm 
whales were observed (one approached to within 300m of the vessel) when the airguns 
were firing. A total of 177 pilot whales were observed during 16 encounters over the 31-day 
survey period, with six occurring during seismic operations. The animals did not appear to 
show much interest in the airgun array, apart from one occasion when three adults left a 
larger group of 20 and approached to within 200m of the airgun array following which 
they disappeared from view. The remainder of pilot whale sightings generally occurred 
during OBS retrieval. Considering that the number of sightings of pilot whales 
outnumbered those of other species of cetaceans during seismic activity, and the apparent 
interest shown in the vessel (animals were seen to change direction and approach the 
vessel on more than one occasion), there is a possibility that the pilot whales were attracted 
to the noise associated with the shooting of the airguns and also possibly to the high 
frequency pinger release signal in the OBS units (9-13kHz). 
 
It is assumed that as the smaller toothed whales, dolphins and porpoises use the ultrasonic 
frequency end of the noise spectrum for communication and echolocation, they will be 
vulnerable to higher frequencies and not adversely affected by low frequency noise. It has 
also been assumed that airguns produce only low frequency sound.  However it has been 
confirmed that airgun emissions also contain high frequency components that are likely to 
be audible to toothed cetaceans (Goold, 1995). This was subsequently confirmed by reports 
of avoidance behaviour in common dolphins during seismic surveys southwest of the UK 
(Goold, 1996; Goold & Fish, 1998). The largest odontocete species, the sperm whale, has 
also been shown to be sensitive to seismic surveys: individuals appeared to be displaced by 
over 50km when surveys began in the Gulf of Mexico (Mate et al., 1994).  
 
In a JNCC report on marine mammal observations during seismic surveys in 1997, Atlantic 
white-sided dolphins and unidentified dolphins were significantly further away from 
seismic vessels when the airguns were firing (Stone, 1998). Stone (1998) commented that 
dolphins are more sensitive to seismic activity than large baleen whales; however, this 
comment is based on observations made exclusively from the seismic source. Conversely, 
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observations from seismic vessels indicate that dolphins will swim very close to the signal 
source even when it is active (Gausland, 2000). The distance at which dolphins are tolerant 
of seismic activity may be closer than for baleen whales as high frequency sounds attenuate 
more rapidly with distance from the source than low frequency sounds. 
 
More recently, Stone (2001) observed that significant behavioural responses of cetaceans to 
seismic activity included swimming at speed, breaching and jumping. Positive interactions 
of cetaceans with the survey vessel or its equipment occurred significantly more often 
when the airguns were not firing. Significantly more animals were found to be heading 
away from the vessel and fewer heading towards it during periods of shooting. In addition, 
an increased proportion of cetaceans were observed to be milling or travelling in various 
directions during periods of shooting. This could possibly indicate some level of 
disorientation during periods of shooting (Stone, 2001). 
 
In a report by Gausland (2000) on the impact of seismic surveys on marine life, it was 
stressed that many of the reports on behavioural change caused by seismic surveys are 
difficult to compare since the measurements and units used are not documented properly. 
There are no clear rules for defining the sound levels that will inflict behavioural change, 
which leaves the interpretation of various reports highly subjective. Specification of units 
used and methods of measurements is essential in effective investigations into the 
environmental impact of high intensity sound (Gausland, 2000). 
 
In the present survey, it was difficult to ascertain the affects of seismic activity (if any) on 
the cetaceans sighted over the 31-day survey period.  Responses of cetaceans to such 
activity vary and can be quite subtle as previously discussed. The need for longer-term 
studies for comparative purposes is stressed.  There is a paucity of knowledge on the 
spatial and temporal variation in distributions of cetaceans in Irish waters and an urgent 
need exists for such baseline data before the affects of seismic activity on these species can 
be conclusively determined. Considering the findings of the ongoing JNCC studies on the 
affects of seismics on cetaceans (Stone, 1997, 1998, 2001), as well as documented evidence of 
negative impacts of seismic activity on cetaceans in studies elsewhere (Goold, 1996; Mate et 
al, 1994; Richardson et al., 1995; Gordon & Moscrop, 1996), it is recommended that the 
JNCC guidelines for minimising effects on cetaceans continue to be closely adhered to and 
existing data on cetacean abundance and distribution in Irish waters built upon. 
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Problems encountered during the survey and recommendations for improving the 
pre-soft start scan process: 
 
1.   Beginning at least 30 minutes before commencement of any use of the seismic sources, 
the MMOs carried out a visual scan for marine mammals, concentrating on an area 500m 
from the observation base. Details of the outcome of the visual scan were passed on via 
walkie-talkie to personnel on the bridge, as well as crew on the stern deck responsible for 
the airgun array deployment. There was some confusion surrounding the exchange of this 
information largely due to the language barrier – the crew was comprised mainly of 
Russian and Ukraine technicians. The need for a nominated English-speaking crewmember 
with the responsibility of translating relevant information to the appropriate persons was 
identified and this was rectified in the early stages of the survey. It is recommended, 
however, that appropriate personnel be identified during the planning stages of the survey, 
ideally before the vessel leaves port. 
 
2.  The MMOs were notified at least 30 minutes before commencement of seismic activity to 
enable a visual scan for cetaceans to be carried out. The visual scan took place on each 
occasion prior to the soft start process. It was the understanding of the MMOs that once the 
crew were notified that there were no cetaceans within 500m of the observation platform, 
the soft-start build up would proceed immediately. However, on two occasions delays of 
32 minutes and 62 minutes before the soft-start initiation were experienced. Any cetaceans 
moving into the 500m scan area during the delay periods would not have been observed, 
rendering the pre soft-start check useless. Fortunately, the MMOs continued observing 
despite the poor viewing conditions, and no cetaceans were observed during the delay 
periods. However, it is worth noting the importance of good communication between the 
MMOs and crew, and the need for notification of any alterations to proposed soft-start 
times. 
 
3.   Airgun power was built up slowly from a low energy start-up. The recommended 
minimum period by JNCC for soft start is 20 minutes. This was generally adhered to apart 
from two occasions, where MMOs observed that the soft-start time was reduced to 16 
minutes. Once the airguns are fired following the pre soft-start cetacean check, the MMOs 
do not possess the authority to interfere in any way in the seismic operation. It is 
recommended that the Principal Scientific Officer, in charge of seismic operations be 
informed of this potential problem. 
 
4. Difficulties with the acoustic monitoring equipment were previously discussed. It 
became obvious in the early stages of the survey that the hydrophone cable used was 
unsuitable to the needs of this particular survey. The cable needed to be of sufficient length 
and weight to clear the airgun array and avoid entanglement. Alternatively, if the cable 
was sturdy enough it could be weighted with chain to decrease it’s buoyancy and clear the 
airgun array; this procedure has been found effective by the CRC’s Cetacean and Seabird at 
Sea team during previous surveys. However, the cable that is regularly used by the team is 
triple the length (i.e. 300m) and stronger than the cable used in the present survey. The 
decision not to weight the cable with chain was made due to risk of damage to the GSI 
hydrophone. The importance of using tried and tested equipment is acknowledged and it is 
unfortunate that the hydrophone array used on the survey was unsuitable for cetacean 
monitoring during seismic operations. The advantages of having an effective cetacean 
acoustic monitoring system onboard during seismic surveying are many: allows the 
detection of cetaceans in the vicinity of the seismic source during adverse climatic 
conditions, at night, and beyond the visual range of MMOs.  However, caution should be 
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exercised when utilising acoustic detections to cue cetacean presence or absence, because 
rates of vocalisations may be highly variable and some studies have shown that there may 
be a cessation or reduction in vocalisations in response to acoustic disturbance (Bowles et 
al., 1994; Richardson, 1997; Charif & Clark, 2000). It is therefore strongly recommended that 
a cetacean acoustic monitoring system be used only in conjunction with visual observations 
and not as a substitute. 
 
5. The walkie-talkies employed to maintain communication between the monkey 
island, the bridge and the crew on the stern deck were completely inadequate. The majority 
of communications were inaudible, and of those communications that were audible, most 
were with crew with very poor English (see Problem 1 above). Walkie-talkie units and VHF 
radios need to be of adequate strength to maintain open and clear communication between 
all decks in all conditions; standard hand-held VHF radios would suffice. The radio units 
also need to be constantly in the hands of personnel with clear communicative skills 
throughout the pre soft-start scans. 
 
Stone’s (2001) recommended improvements to the JNCC guidelines for minimising 
acoustic disturbance to marine mammals from seismic surveys are listed in Appendix G. 
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CONCLUSION 
 
A total of 246 individual cetaceans of 12 species have been recorded on effort during the 31-
day survey. Four species of mysticetes (baleen whales; n=30 animals) and eight odontocete 
(toothed whale; n=216 animals) species were identified. A further 11 animals could not be 
identified to species level.  
 
The most numerous and frequently encountered cetacean species throughout the survey 
was the long-finned pilot whale (n=177 animals), which was the only species displaying 
any obvious reaction to seismic operations. Most cetacean sightings occurred in waters 
deeper than 1000m, however interesting records of relatively high numbers of minke 
whales in the relatively shallow waters (<200m) surrounding Rockall, and the sighting of 
harbour porpoise in the same region are noteworthy. These sightings suggest that the 
Rockall Bank, part of which is included in Ireland’s Exclusive Economic Zone, may 
represent an important offshore habitat for both the minke whale and harbour porpoise. 
Further cetacean surveying in this region is recommended to ascertain seasonal trends in 
distribution. Considering the relatively recent move towards the establishment of marine 
Special Areas of Conservation, designated under the EU Habitats Directive on the 
Conservation of Natural Habitats and of Fauna and Flora (1992), any such information on 
the distribution and abundance of cetaceans and seabirds in Irish territorial waters will 
prove valuable and may have important management implications. 
 
No cetaceans were observed during the visual pre-soft start scans, carried out as part of the 
MMO duties. Although the use of hydrophones was unsuccessful during the current 
survey, acoustic monitoring of cetaceans during seismic operations in conjunction with 
visual checks is highly recommended, as it may increase detection success. There is a 
serious lack of information on the acoustic properties of many of the less well-known 
species, in particular the beaked whales, and surveys such as those carried out as part of 
the National Seabed Mapping Program provide excellent opportunities to address this data 
gap. Four species of cetaceans were sighted during seismic activity. The level of 
disturbance caused by seismic activity was difficult to assess. Considering documented 
evidence of negative impacts of seismic activity on cetaceans in studies elsewhere, it is 
recommended that the JNCC guidelines for minimising effects on cetaceans continue to be 
closely adhered to and existing data on cetacean abundance and distribution in Irish waters 
built upon. 
 
The sighting of relatively large numbers of migrating small skua species (i.e. pomarine, 
Arctic and long-tailed skuas) south of the Hatton Bank and along the Hatton-Rockall Basin, 
together with the unusually high number of offshore great northern diver sightings along 
the Hatton-Rockall Basin, highlights the importance of these regions to migratory seabird 
species during their spring migration. The relatively high numbers of non-breeding 
resident species such as Manx shearwater, common guillemot, northern fulmar and 
northern gannet around Rockall also highlights the importance this relatively shallow 
offshore region for non-breeding and juvenile seabirds during May. 
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Appendix A : Cetacean species recorded during all surveys, 
April 30th – 30th May 2002. 
 
Common Name Latin Name Total 
Baleen Whales   
Fin Whale Balaenoptera physalus 8 
Minke Whale Balaenoptera acutorostrata 18 
Blue Whale Balaenoptera musculus 3 
Sei Whale Balaenoptera borealis 1 
   
Toothed Whales & Dolphins   
Sperm Whale Physeter macrocephalus 7 
Northern Bottlenose Whale Hyperoodon ampullatus 2 
Sowerby’s Beaked Whale Mesoplodon bidens 8 
Long-finned Pilot Whale Globicephala melas 177 
False Killer Whale Pseudorca crassidens 2 
Harbour Porpoise Phocoena phocoena 4 
Atlantic White-sided Dolphin Lagenorhynchus acutus 6 
Common Dolphin Delphinus delphis 10 
   
Unidentified Cetacea   
Cetacean sp.  1 
Large Whale sp.  4 
Medium Whale sp.  1 
Dolphin sp.  5 
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Appendix B : Seabird species recorded during all surveys, 
April 30th – 30th May 2002. 
 
Common Name Latin Name Total 
Northern Fulmar Fulmarus glacialis 4,182 
Cory's Shearwater Calonectris diomedea 1 
Manx Shearwater Puffinus puffinus 330 
European Storm-petrel Hydrobates pelagicus 4 
Leach's Storm-petrel Oceanodroma leucorhoa 4 
Northern Gannet Morus bassanus 194 
Pomarine Skua Stercorarius pomarinus 340 
Arctic Skua Stercorarius parasiticus 119 
Long-tailed Skua Stercorarius longicaudus 275 
Great Skua Stercorarius skua 125 
Unidentified Skua sp.  21 
Unidentified Small Skua sp.  59 
Sabine's Gull  Larus sabini 1 
Black-headed Gull Larus ridibundus 3 
Lesser Black-backed Gull Larus focus 225 
Herring Gull Larus argentatus 1 
Yellow-legged Gull Larus argentatus cachinnans 2 
Iceland Gull Larus glaucoides 1 
Black-legged Kittiwake Rissa tridactyla 2,199 
Common Tern Sterna hirundo 1 
Arctic Tern Sterna  paradisaea 174 
Common Guillemot Uria aalge 72 
Razorbill Alca torda 37 
Little Auk Alle alle 6 
Atlantic Puffin Fratercula arctica 96 
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Appendix C : Coastal/inshore species recorded during all 
surveys, April 30th – 30th May 2002. 
 
Common Name Latin Name Total 
Great Northern Diver Gavia immer 13 
Eurasian Oystercatcher Haemtopus ostralegus 4 
Ringed Plover Charadrius hiaticula 1 
Dunlin Calidris alpina 6 
Whimbrel Numenius phaeopus 11 
Redshank Tringa totanus 1 
Ruddy Turnstone Arenaria interpres 3 

 
 

Appendix D : Terrestrial bird species recorded during all 
surveys, April 30th – 30th May 2002. 
 

 
Common Name Latin Name Total 

Barn Swallow Hirundo rustica 1 
House Martin Delichon urbica 1 
Pied Wagtail Motacilla alba 1 
Wheatear Oenanthe isabellina 4 
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Appendix E: Airgun configuration and order of soft-
shooting start employed at the beginning of each seismic 
event. 
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Appendix F: Cetacean sightings onboard the Akademik Boris 
Petrov during different vessel activities April 30th to May 
30th, 2002 
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1.  Cetacean sightings during airgun activity, April 30th-May 30th 2002. 
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2.  Cetacean sightings while vessel was steaming, April 30th-May 30th 2002. 
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3.  Cetacean sightings during OBS deployment, April 30th-May 30th 2002. 
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4.  Cetacean sightings during OBS retrieval, April 30th-May 30th 2002. 
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Appendix G: Recommended improvements to the current 
JNCC guidelines for minimising acoustic disturbance to 
marine mammals from seismic surveys. 
 
Recommendations for improvement to the JNCC guidelines for minimising acoustic 
disturbance to marine mammals from seismic surveys (JNCC, 1998), drawn in Stone (2001) 
include the following:    
 

 a maximum and minimum duration to the soft-start to avoid excessively lengthy 
and unnecessary noise production;  

 
 to cease further increases in power if marine mammals appear close to airguns 

during the soft-start; 
 

 a requirement for a ban on shooting ‘between lines’;  
 

 to include the recommendation that a minimum soft-start duration of 20 minutes 
should occur even when other seismic vessels are shooting nearby;  

 
 to include the recommendation that two dedicated observers are required during 

summer months and in sensitive areas;  
 

 marine mammal observers (MMOs) should be qualified cetacean biologists;  
 

 to specify a distance which constitutes ‘well out of range’, as a delay is required in 
shooting if cetaceans are in the vicinity during the pre-shooting observation period 
to allow the animals time to move ‘well out of range’ (although present knowledge 
is insufficient to confidently define this distance, it is advisable to remove the 
ambiguity and provide a recommended distance based on existing knowledge);  

 
 that hydrophones should be used whenever possible. However, it should be 

recognised that hydrophone usage is not a substitute for the MMO’s visual 
observations, but should be additional to them and act to complement them. 
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