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Introduction 
 
Acoustic surveys on northern blue whiting (Micromesistius poutassou) stocks have 
been carried out since the early 1970s by the Institute of Marine Research (IMR), 
Bergen. In the early 1980s a coordinated acoustic survey approach was adopted, with 
both Russia and Norway participating to estimate the size of the stock. The acoustic 
survey programme is carried out for fishery management purposes, results are 
presented annually at the ICES led Northern Pelagic and Blue Whiting Fisheries 
Working Group and from this catch advice is determined for the following year. 
 
The highly migratory nature of this stock and its components require a large 
geographical area to be surveyed during a relatively short spawning window. Acoustic 
surveys are routinely carried out on specific spawning and pre-spawning aggregations 
of blue whiting. This can allow for high concentrations of fish to be surveyed in a 
relatively small geographical and often well defined area, if the timing is 
synchronised.   
 
This survey was conducted as part of a collaborative survey coordinated by the 
Institute of Marine Research, Bergen, Norway, using the vessel the RV “G.O. Sars”. 
Also participating were the RV “Fridtjof Nansen” (PINRO, Russia), RV “Atlantniro”  
(Russia), RV “Tridens” (RIVO, Netherlands) and the RV “Magnus Heinason” 
(Faroes).     
 
The total combined area surveyed in 2005 covered from the Faroe Islands in the north 
(62�of longitude) to the southern coast of Ireland (49� N), area coverage to the west 
extended from 2�-20��of latitude. The Irish component of the survey was made up of 
transects covering some 2,228 nautical miles (Figure 1). In addition to the collection 
of acoustic data fishing hauls were carried out to determine the make up of fish marks 
recorded by the equipment and to assess the length, weight, age, sex and maturity of 
the stock. Oceanographic data was collected using a number of spaced hydrograhic 
stations where salinity and temperature of the water column was recorded at depths of 
up to 1200 m. 



Materials and Methods 
 
Survey design and area coverage  
The 2005 survey area extended from the north Porcupine shelf edge as the southern 
limit (53�30 N), west to the Rockall Bank (16�45 W) and northerly extension reached 
to the Hatton Bank (59�50N). In total some 2228 nmi (nautical miles) of acoustic 
transects were carried out, relating to a total area coverage of some 88,550 nmi2. 
 
To optimise the allotted time a zig-zag transect design was employed. Transects were 
positioned to criss-cross the shelf edge where possible at angles perpendicular to the 
depth contours, so as not to run in the same direction as the expected occurrence of 
spawning and migration of post spawning blue whiting. The survey was started in the 
south and worked in a northerly direction.  
 
Transects were positioned to extend from the 300m depth contour out to 
approximately 30-60 nmi offshore from the shelf edge or offshore bank, namely 
Rockall, Hatton, George Bligh and the Aton Dohrn Seamount. This allowed for ample 
coverage until zero abundance was reached. In instances where blue whiting were still 
being encountered at the end of an offshore transect then the transect was extended 
until zero abundance was recorded.   
 
Acoustic data acquisition 
Equipment settings for the acoustic equipment were determined before the start of the 
survey program and were based on established settings employed by FSS on previous 
surveys. The settings used on the Celtic Explorer acoustic array are shown in Table 1.  
 
The acoustic data were collected using the Simrad ER60 scientific echosounder. The 
Simrad ES-38B (38 KHz) split-beam transducer is mounted within the vessels drop 
keel and lowered to the working depth of 3m below the vessels hull or 8.8m below the 
sea surface.  
 
While on the survey track the vessel was cruising using DC twin electric motor 
propulsion, supplied from 1 main diesel engine, so in effect providing “silent 
cruising” as compared to normal operations (ICES, 2002). However, it should be 
noted that during fishing operations normal 2 engine operations were employed to 
provide sufficient power to tow the net.   
   

Acoustic data were observed and recorded onto the hard-drive of the processing unit 
using the equipment settings from previous surveys (Table 1). The “RAW files” were 
logged via a continuous Ethernet connection as “EK5” files to the vessels server and 
the ER60 hard drive as a backup in the event of data loss. In addition, as a further 
back up a hard copy was stored on DVD.  Sonar Data’s Echoview® Echolog (Version 
3.2) live viewer was used to display the echogram during data collection to allow the 
scientists to scroll through echograms noting the locations and depths of fish shoals. 
The equipment was monitored continually by a member of the scientific crew. A 30 
minute log was taken recording time, position from the vessels GPS and any 
comments. This log was used to monitor the time spent off track during fishing 
operations and hydrographic stations plus any general observations. 
 



 
Calibration of Acoustic equipment 
Keel mounted transducers 
Calibration of the ER 60 keel mounted transducer array was carried out in Killary 
Harbour Co. Galway on the 26th March and the 13th April at the start and end of the 
survey. See Table 1 for the instrument settings adopted during the survey. The ER 60 
was last calibrated in January 2005.  
 
The 38 KHz transducer was calibrated along with the following frequencies, 18, 120, 
200 KHz. The 18 and 38 KHz frequencies were calibrated using standard target 
copper spheres (63mm and 60mm respectively). The 120 and 200 KHz frequencies 
were both calibrated using a 38.1mm tungsten carbide standard target sphere. 
Estimates of blue whiting abundance were generated solely from data acquired 
through the 38 KHz transducer. 
  
Results of the calibration (RMS values) were well within Simrad guidelines for all 
frequencies. For a more detailed description of the calibration of acoustic instruments 
please refer to Foote et al, 1987.  
 
Intervessel Calibration  
An intercalibration was carried out between the Celtic Explorer and the G.O. Sars on 
the 2nd April in an area 25 nmi to the southwest of the Rosemary Bank (Position 
59�00.05N and 11�08.55W).  An area of high blue whiting abundance was selected on 
the edge of where numerous commercial vessels were operating. The uppermost layer 
of interest (100-300m) was thought to compose of mesopelagic fish species and 
plankton mixed and a second lower layer (400-600 m) of blue whiting. Acoustic 
marks in this area could be traced to a point where the main layers dissipated to lower 
densities thus providing a measure of each vessels acoustic capability in both fish 
density and areas of little concentrations.  
 
The methodology employed consisted of both vessels, firstly the G.O. Sars picking a 
course which ran over 29 nmi to the north of the starting position. The Celtic Explorer 
followed this course at a distance of 0.5 nmi and a bearing of 8-10� off the lead 
vessels starboard quarter. The idea being to avoid the lead vessels wake. To further 
remove such noise from estimates when analysing the data the top 15m of the water 
column was disregarded. The lead vessel indicated via radio the point at which the 
first nautical mile point began and logging commenced. After 29 nmi the roles were 
reversed and a further 17 nmi was covered on a course back to the south over the 
same ground, with the Celtic Explorer leading. 
 
Total SA values per 100m depth layer and SA values allocated to blue whiting, after 
echogram scrutinisation, were summed per 1 nmi interval and transmitted to the G.O. 
Sars for comparison.  
 
At the end of the 53 nmi run a comparative fishing tow was carried out to compare 
length distributions in the catches. The G.O. Sars followed the Celtic Explorer in the 
same direction at a distance of some 0.5 nmi with both vessels fishing between 5-35 
minutes.  
 
 



Biological sampling 
Trawl hauls were carried out to determine the identity of insonified fish marks and to 
ground-truth the data from the ER 60 (See Figure 1 and Table 2).  Decisions to fish on 
particular echo-traces were largely subjective and an attempt was made to target 
marks in all areas of concentration not just high density shoals. No bottom trawl 
samples were taken and as a result samples were restricted to marks occurring greater 
than 5 m from the seabed on the shelf edge. 
  
A single pelagic midwater trawl with the dimensions of 82m in length (LOA) and 
73m at the wings ends and a fishing circle of 768 m was employed during the survey 
(Figure 7).  Mesh size in the wings was 12.8 m through to 5 cm in the cod-end. The 
net was fished with a vertical mouth opening of approximately 48 m, which was 
observed using both a cable linked Furuno netsonde (50 kHz) and a Scanmar 
widebeam trawleye with an acoustic link. The net was fitted with both Scanmar catch 
and depth sensors. Spread between the trawl doors was monitored using Scanmar 
distance sensors, all sensors being viewed through the Scanmar Scanbas system. 
 
Fish samples were divided into species composition by weight. Species other than the 
blue whiting were weighed as a component of the catch. Measurements of blue 
whiting lengths were taken to the nearest 0.5 cm. Age, length, weight, sex, maturity 
and stomach fullness data were recorded for 100 blue whiting within a random 150 
fish sample from each trawl haul. The further random 50 fish were taken and 
processed length and weight analysis. The appropriate raising factors were calculated 
to provide length frequency compositions for bulk of each haul.  
 
Biomass estimation 
Acoustic data was backed up every 24 hrs and scrutinised using Sonar data’s 
Echoview (V 3.1) post processing software for the previous days work. Data was 
partitioned into the following categories plankton (<200 m depth layer), mesopelagic 
species, blue whiting and bottom fish (including argentines, mackerel and horse 
mackerel). Partitioning of data into the above categories was largely subjective and 
was viewed by 3 scientists experienced in viewing echograms.    
 
The concept of the coordinated survey was to produce a combined estimate of the 
blue whiting spawning stock size. The data collected onboard was also used to create 
an independent estimate of both total and SSB biomass for blue whiting. For the 
purposes of abundance estimation the survey area was divided into 3 sub areas.  
 
Sub area II (N Porcupine):   55� 00N north to 53�00N in the south.  
Sub area III (W of the Hebrides): 60� 00N north and east of the 12�00W.  
Sub area V (Rockall):   60� 00N north and west of the 12�00W. 
  
With following methodology employed; 
 
The surveyed area was divided into 3 sub areas separated by the 53� 30N line of 
latitude, the area was then further subdivided into rectangles of 1� latitude by 2� 
longitude, as employed for the combined survey estimate. The 3 sub divisions are 
based on naming practices employed by IMR.  
SA values of blue whiting were extracted from Echoview and used to produce a map 
of estimates of biomass and abundance per 5 nmi log interval on each transect. A zero 



line was of distribution was then formed. Mean SA per area of rectangle within these 
lines of distribution was then allocated. Data on length distribution and individual 
weights of blue whiting were used to produce mean values for each trawl haul and 
assigned to each assessment rectangle as deemed appropriate. These data were then 
combined with age and maturity data from the same samples to produce an age-length 
key for the surveyed stock. 
 
The target strength (TS) used was: 
 
TS = 21.8 log L – 72.9 dB, where L is fish length in cm. 
 
The numbers of fish per rectangle were calculated from; 
 
N = SA x Rectangle area (m²) x Density Coefficient (1.488 * 106 * L-2.18). 
 
Multiplying the number generated with corresponding mean weight values from trawl 
samples provides the biomass of individuals in weight. 
 
For a more detailed description of the methodology employed see Anon (Monstad et 
al), 1982. 
 
Hydrogrpahics 
Hydrographic casts were carried out during the survey at predetermined locations 
along the track (Figure 1). Data on temperature, depth and conductivity were collected 
using a Seabird 911 rosette sampler at 5m subsurface and at 1m intervals 5m to within 
20-50 m of the seabed, depending overall water depth. 
 
Marine Mammal and Seabird counts 
During the survey a daylight watch on marine mammal and seabird sightings was 
taken from the bridge (12m above sea level).  
 
Cetacean and seabird observations were carried out from the bridge (12m above sea 
level), watch effort was focused on an area dead ahead of the vessel and 45o to either 
side. Sightings of Cetaceans in an area up to 90o either side of the vessel bow to beam 
were recorded and used to confirm features such as species identification, group size 
and behaviour. The area was constantly scanned during these hours by eye and with 
Water-resistant binoculars (LEICA 10x42).  Ships position, course and speed were 
recorded, environmental conditions were recorded every 15 minutes and included, sea 
state; visibility; cloud cover; swell height; precipitation; wind speed & wind direction. 
For each Cetacean sighting, the following data were recorded: time; location; species; 
distance; bearing; number of animals (adults, juveniles and calves) and behaviour. 
Relative abundance (RA) of cetaceans was calculated in terms of number of animals 
sighted per hour surveyed (aph). RA calculations for porpoise, dolphin species and 
minke whales were made using data collected in � Beaufort sea state 3. RA 
calculations for large whale species were made using data collected in � Beaufort sea 
state 5. 
 
For seabird counts a similar methodology was adopted. Visual scans were conducted 
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.  



Results 
 
Intercalibration 
Details of the intercalibration results are provided in Appendix 1 and briefly are 
summarised below. 
 
Overall the data suggests that for the purposes of formulating a combined biomass 
estimate no correction factor need be applied to the acoustic data collected from the 
Celtic Explorer for inclusion into the joint estimate of abundance. However, it should 
be noted that there were large discrepancies between the marks of fish encountered by 
each vessel, suggesting small scale heterogeneity. Thus making a direct comparison of 
acoustic performance difficult.  
 
Comparative trawl hauls made by the Celtic Explorer and the G. O Sars after the 
acoustic transects showed a marked difference in both bulk and size composition of 
catches. The Explorer landing over 3 tons for a 5 minute tow and the G.O. Sars 
landing less than 10 Kg for a 35 minute tow. However, both vessels use a similar 
acoustic system, but have midwater gear of different sizes and fishing circles (Figure 
10).  
 
Biological sampling 
A total of 16 trawl hauls were carried out of the course of the survey (Figure 1 and 
Table 2) and a total of 19 fish species were encountered (Table 3, Appendix 2). 
Subarea III contained the most stations (8 and comparative tow with the G.O. Sars), 
then subarea V (7 tows) and finally subarea II with the least (2 tows). 
 
Biomass estimate 
Fish distribution 
Results indicate blue whiting to be most abundant in the surveyed area approaching 
the shelf edge and in waters of a depth greater than 200m (Figure 2). Blue whiting 
were encountered on 28 of the 31 survey transects. The greatest concentrations found 
throughout the survey were midwater between 400-600 m depth contours. Towards 
the shelf break fish were sometimes observed to almost merge with the bottom as 
depths approached 300m and continued on for sometime as a “ blue dust”  to an upper 
limit of 200m (Figure 3d). As the blue whiting concentrations approached shelf break 
areas (300m) mixing with other species was often observed. During trawl hauls in the 
shelf break area at this depth mackerel (Scromber scombrus), horse mackerel 
(Trachurus trachurus) and herring (Clupea harrengus) were found mixed in the catch 
(Table 2 & Figure 1). 
 
The highest registrations were encountered in the area to the west of St. Kilda along 
the shelf break and extending out to the northwestern corner of the Rockall Bank 
(Subareas III & V). This was consistent with the presence of actively spawning fish. 
The highest concentration of fish overall was observed off the survey track during the 
intercalibration exercise with the G.O. Sars (Figure 1 & Figure 3a). This area was also 
found to contain the highest concentration of commercial vessels prosecuting the 
stock (18 vessels within a 10 nmi radius).  
 



Subarea II was found to contain the least fish, as spawning was finished and the stock 
had began its migration northwards prior to our arrival. Therefore this is a 
consequence of timing rather than a reflection on abundance in this area.   
 
Subarea V (Rockall) was found to be dominated by juvenile fish, this was especially 
true along the 300-450m contours in the southern and western slopes of the bank. 
Spawning was over in this area also. The remaining individuals being the resident 
juvenile population as the adult stock had migrated northwards towards feeding 
grounds. 
 
Estimation of Stock Size  
 
The estimate for total abundance of blue whiting from the Irish survey 2005 is; 
 
      TSB (1000 tonnes)     SSB (1000 tonnes) 
 
Sub area II (N Porcupine):    639.99   639.99  
 
Sub area III (W of the Hebrides): 1902.80  1902.80 
 
Sub area V (Rockall):     500.86   458.07 
 
Combined totals:   3043.60  3000.86 
            
 
Total biomass (TSB) was estimated at around 3 million tonnes for the area surveyed. 
This estimate is not comparable with the 2004 estimate of abundance due to the 
geographical difference in survey area, with the 2004 estimate based on the north 
(56�N) and south (50�N) Porcupine Bank. 
 
SSB of blue whiting in the area surveyed was estimated at 98.6% of the total 
abundance estimate, this value assumes all fish at 20cm and over are mature and 
spawning.  
 
Total biomass is summarised per rectangle (1� latitude by 2� longitude) and shown in 
Table 4. A breakdown of stock maturity by area in numbers and biomass is provided 
in Table 5.  
 
Stock composition 
The blue whiting stock within the surveyed area was found to be dominated by 4 and 
5 year old fish (year classes 2000 and 2001). Combined, these dominant year classes 
made up more than 50 % of both weight and numbers. Also, fish of age 3 years were 
strongly representing at almost 20 % of weight and numbers. Fish of age 2, 1 and 6 
years were less abundant respectively in the survey area, constituting the majority of 
remaining biomass and numbers. Overall, trawl samples were found to contain 
individuals of between 1 and 11 years old (Tables 4, 5 & 6). 
 
Age variation between sub areas was well defined, most notably in comparisons with 
Rockall area (Subarea V). In both the northern Porcupine and Hebrides areas 
(Subareas II and III), 4 and 5 year-old fish were found to be equally dominant, 



representing more than 60% of weight and numbers. In these subareas, 2 year old fish, 
those of the 2003 year class, were less abundant, making up over 17% of numbers and 
weight in both subareas (Figure 5). Fish of age 6 years and above were less common 
in the Porcupine area (7% of numbers?), while more abundant in subarea III (17% of 
numbers). Age structure in the Rockall subarea was different from that of subareas III 
and II. Younger fish of age 2, 1 and 3 dominated this area respectively and combined, 
represented over 70% of the numbers and weight of individuals in this subarea. Fish 
of 4 and 5 years made up over 25% of the numbers and weight in the Rockall area 
(Tables 4, 5 & 6). 
 
Hydrography 
A total of 15 hydrographic stations were carried out during the survey (Figure 1). The 
CTD data was complied to produce horizontal temperature and salinity profiles for the 
survey area (Figure 6). The 15 stations covered an area roughly between 53’  3’ ’  and 
60’  latitude and 9’  and 16’  longitude, the depths ranging from 146 to 2888 m. From 
the data horizontally interpolated plots of temperature and salinity at 10, 200, 400 and 
600 m depth were generated.  
 
In general temperature and salinity decreased with increasing altitude and depth. 
Surface temperature (at 10 me depth) gradually dropped from 11.3 to 8.8 OC going 
north, being lower than 10 oC at latitudes above 57’ . At 10 m depth salinity values 
between 35.3 and 35.5 were found, a positive correlation with temperature could be 
seen except for the most southern station, number 1, just west of the Porcupine bank 
where the upper 100 m was relatively fresh. The depth profiles of temperature and 
salinity of this station showed a warm saline influx around 1000 m depth, possibly a 
remainder of Mediterranean Outflow Water. All deep stations (deeper than 1000 m) 
but station 1 showed a mixed surface layer, being 600 m deep for the most northern 
station (north of the George Bligh Bank) and 800 to 900 m deep further south. 
Temperatures of as low as 3 oC were measured at the bottom of deep waters. Two 
shallow stations at the Rockall Bank showed mixed layer depths of about 200 m, the 
third and most northern one was well mixed, as were the shallow stations in the 
Rockall Trough. 
 
ACDP (Acoustic Doppler Current Profilers) data was collected over the course of the 
survey and the results are pending. 
 
Marine Mammal and Seabird counts 
A full report of the species and abundance encountered is provided in Appendix 2. 

  
 
   
 
   
 

 
 
   
 
 
 



 
Concluding remarks 
 
Overall the survey was carried out and completed as planned. Changes to the overall 
cruise track were made to allow for downtime due to adverse weather conditions 
(24hrs), ER 60 noise problems (12 hrs) and the lack of fish abundance in the eastern 
Rockall area. As a result some hydrographic stations were sacrificed. 
 
Data was lost from two transects in the Rockall subarea (transect 22- 18 nmi and 
transect 28 22 nmi) as a result of noise spikes. These data were deemed unusable and 
emitted from the overall estimate. Fortunately the area in which this problem was 
encountered was an area of little, if any traces of blue whiting. A post-survey 
calibration of the transducer array was found to be of no significant difference from 
that carried out pre-survey. 
   
Timing of the survey indicates that the bulk of the spawning stock had taken place in 
the southern survey area. This should be considered when the planning group meets 
next. Perhaps monitoring of catch condition from the Irish fleet would be the most 
accurate indicator of the onset of spawning to the west of Ireland.  
 
Maturity was assumed for fish all fish over 20 cm in length. This value was 
determined from trawl samples and can be regarded as a conservative estimate for the 
surveyed stock as a whole. 
 
A multipurpose midwater net was tested (fishing circle 420m) was tested at the end of 
the survey. The results were favourable and his net may be used in conjunction with 
the existing gear in the 2006 survey.  
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Echo sounder:   Simrad ER 60 
Frequency:   38 kHz 
Transducer:   ES 38B- Serial 
Absorption Coefficient: 9.6 dB/Km (manual) 
Pulse length:   1.024 m/s 
Bandwidth:   2.425 kHz 
Transmitting Power:  2000 W (Max) 
Angle Sensitivity:  21.9 dB 
2- way beam angle:  -20.6 
Gain:    25.22 
SA  Correction:   -0.53 
3 dB Beam Width: 
 Alongship:  7.5� 
 Athwartship:  7.5� 
Max Range:   1000m 
 
 
Table 1. Settings for the Simrad ER 60 echosounder, employed both during the intercalibration 
and during the survey transects, March 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Haul 
No. 

Start Position 
(Lat & Long) 

Stop Position 
(Lat & Long) 

Target 
Depth  

(m) 

Bottom 
Depth  

(m) 

Effective 
Fishing 

time 

Bulk Catch 
(Kg) 

�������� % catch 
composition 

1 54�09.53  & 12�56.75 54�04.95  & 12�56.31 330-450 1400 32 2,500 Blue Whiting 99.95 
       Mesopelagics 0.05 

2 54�19.22  & 11�24.72 54�20.08  & 12�25.02 475 435-1300 16 150 Blue Whiting 93.62 
       Mesopelagics 0.38 
       Deal Fish 6.0 

3 54�19.90  & 11�32.75 54�19.03  & 11�28.59 500 750- >1000 38 200 Blue Whiting 81.73 
       Mesopelagics 0.33 
       Silver pomfret 0.46 

4 55�30.64  & 10�42.18 55�28.79  & 10�39.10 500 >1250 33 <2 Blue Whiting 99.9 
       Mesopelagics 0.1 

5 55�58.87  & 9�26.17 55�58.81  & 9�28.73 400-475 890->1000 22 400 Blue Whiting 99.83 
       Mesopelagics 0.17 

6 56�59.28  & 11�24.08 56�58.48  & 11�22.68 480-520 2400 27 150 Blue Whiting 94.97 
       Mesopelagics 5.03 

7 57�06.81  & 09�09.61 57�06.76  & 09�11.83 165 165 18 3,000 Mackerel 96.37 
       Herring 1.87 
       H. mackerel 1.70 

8 57�38.76  & 10�13.23 57�38.59  & 10�15.26 500 2500 15 90 Blue Whiting 99.14 
       Mesopelagics 0.86 

9 57�53.94  & 09�48.19 57�53.84  & 09�47.33 400-600 550->1000 5 2,250 Blue Whiting 99.78 
       Mesopelagics 0.22 

10 58�30.31  & 09�36.11 58�30.15  & 09�26.35 480-520 1200 25 1,500 Blue Whiting 100 
11 58°03.48  & 12°54.23 58°03.54  & 13°03.16 500-600 800-1200 48 500 Blue Whiting 100 
12 57°23.93 & 13°01.31 57°26.13 & 12°59.27 0-50 270-520 25 750 Blue Whiting 100 
13 55�50.39  & 15�12.66 55�50.33  & 15�10.45 0-45 404 15 200 Blue Whiting 98.91 

       Mesopelagics 1.09 
14 56�06.33 & 15�57.10 56�04.71  & 16�02.59 0-100 340 45 100 Blue Whiting 59.65 

       Mesopelagics 0.03 
       Grey gurnard 40.32 

15 57�17.24 & 14�48.84 57�16.47 & 14�50.25 0-45 330 15 150 Blue Whiting 98.98 
       Mesopelagics 0.40 
       Grey gurnard 0.60 

16 58�17.85 & 13�48.63 58�19.69 & 13�47.24 30-100 430-480 27 500 Blue Whiting 99.82 
       Mesopelagics 0.18 

 
Table 2. Catch composition of trawl hauls. Note: “Mesopelagics” was used to represent those mesopelagic species which made up less than 10% by weight of total 
catch. Effective fishing time relates to time spent fishing once gear had settled at the required depth. 



  Common name  Scientific name   
No. of 
stations 

 Blue whiting Micromesistius poutassou 15 
 Hatchet fish Argyropelecus sp.  3 
 Pipefish Syngnathidae  4 
 Deal fish Trachhipterus arcticus 5 
 Greenland argentine Nansaenia groenlandica 5 
 Silverpomfret Pterycombus brama  2 
 Laternfish Myctophidae  9 
 Pearlside Maurolicus muelleri  3 
 Sloans viperfish Chouliodus sloani  5 
 Snipe eel Nemichthys scolopaceus 3 
 Deep water shrimp Pandalus borealis  3 
 Koelfoeds searside Searsia koefoedi  1 
 Lightfishes Gonostoma elongatum 1 
 Small Barracudina Notolepis rissoi  4 
 Black scabbard Aphanopus carbo  1 
 Octopus & Squid Cephlopoda  2 
  Melamphaidae sp.  2 
 Mackerel Scomber scombrus  1 
 Herring Clupea harengus  1 
 Scad Trachurus trachurus  1 
 Greater argentine Argentina silus  1 
 Grey gurnard Eutrigla gurnardus  4 
 Silvery pout Gadiculus argentus   2 
      
 Total no of stations:  16   
 
Table 3. Fish species encountered during trawl hauls 1-16. Blue whiting acoustic survey 2005. 
 
 
 
 

 
Table 4 Breakdown of abundance for sub areas used during analysis. Blue whiting survey, 
March 2005. 

  Numbers  
(000) 

Biomass 
(000 tns) 

   

SUBAREA AREA 
nms 

Immature Mature Sum Immature Mature  Sum Mean 
length 
(cm) 

Mean 
weight 
(g) 

Density 
t/nms 

 
Porcupine (II) 

 
6066 

 
0000 

 
7362.94 

 
7362.94 

 
0000 
 

 
639.99 

 
639.99 

 
27.02 

 
90.7 

 
105.5 

 
Hebridies (III) 

 
19769 

 
0000 

 
19948.8 

 
19948.8 

 
0000 

 
1902.8 

 
1902.8 

 
26.96 

 
96.11 

 
96.25 

 
Rockall (V) 

 
9175 

 
1518.37 

 
5277.63 

 
6796 

 
42.79 

 
458.07 

 
500.86 

 
23.11 

 
69.23 

 
54.60 

 
Total 

 
35010 

 
1518.37 

 
32613.97 

 
34108 

 
42.79 

 
3000.86 

 
3043.6 

 
24.40 

 
75.55 

 
86.90 
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Age in years (year class) 

   

Length  
(cm) 

1 
2004 

2 
2003 

3 
2002 

4 
2001 

5 
2000 

6 
1999 

7 
1998 

8 
1997 

9 
1996 

11 
1994 

Nos 
(106) 

Tns 
(106) 

Mean 
weight 

(g) 
14 17 0 0 0 0 0 0 0 0 0 17 0 14 
14.5 1 0 0 0 0 0 0 0 0 0 1 0 12 
15 351 0 0 0 0 0 0 0 0 0 351 1 18 
15.5 103 26 0 0 0 0 0 0 0 0 129 3 20 
16 173 12 0 0 0 0 0 0 0 0 185 4 21 
16.5 246 16 0 0 0 0 0 0 0 0 263 6 23 
17 197 23 0 0 0 0 0 0 0 0 220 6 26 
17.5 86 43 0 0 0 0 0 0 0 0 129 4 28 
18 86 28 0 0 0 0 0 0 0 0 138 4 30 
18.5 105 26 0 0 0 0 0 0 0 0 131 4 34 
19 65 0 0 0 0 0 0 0 0 0 65 2 36 
19.5 0 106 0 0 0 0 0 0 0 0 106 4 40 
20 0 213 0 0 0 0 0 0 0 0 213 9 40 
20.5 0 187 12 0 0 0 0 0 0 0 199 9 44 
21 0 96 64 0 0 0 0 0 0 0 160 7 46 
21.5 0 113 141 0 0 0 0 0 0 0 253 13 51 
22 0 195 228 33 0 0 0 0 0 0 456 26 57 
22.5 0 34 188 0 0 0 0 0 0 0 222 14 61 
23 0 41 244 0 0 0 0 0 0 0 285 18 62 
23.5 0 81 650 162 81 0 0 0 0 0 974 67 64 
24 0 0 537 716 477 0 0 0 0 0 1729 105 67 
24.5 0 45 814 588 316 0 0 0 0 0 1763 137 72 
25 0 152 1063 759 557 0 0 0 0 0 2531 195 74 
25.5 0 0 754 1293 1239 108 0 0 0 0 3394 298 78 
26 60 0 785 1388 1328 181 0 0 0 0 3743 280 82 
26.5 0 0 307 1273 790 88 44 0 0 0 2503 221 87 
27 0 0 422 1086 1267 121 0 0 0 0 2896 275 90 
27.5 0 0 257 1441 926 103 0 51 0 0 2830 273 98 
28 0 0 149 447 794 397 0 0 0 0 1786 168 105 
28.5 0 0 160 240 799 399 0 0 0 0 1597 197 112 
29 0 0 0 120 482 121 40 0 0 0 763 99 117 
29.5 0 0 0 151 302 201 101 0 0 0 754 102 127 
30 0 0 64 191 318 64 0 0 0 0 637 92 134 
30.5 0 0 0 159 425 159 0 0 53 0 796 74 138 
31 0 0 28 28 85 57 57 28 0 0 284 41 143 
31.5 0 0 0 93 93 373 93 93 0 0 746 71 154 
32 0 0 0 78 78 0 78 0 0 0 233 37 158 
32.5 0 0 0 0 35 35 35 0 0 0 104 22 166 
33 0 0 0 0 0 0 115 0 0 0 114 22 189 
33.5 0 0 0 0 0 43 0 43 0 43 129 27 176 
34 0 0 0 0 0 44 0 44 0 0 86 20 232 
34.5 0 0 0 0 0 30 0 60 0 0 90.6 24 208 
35 0 0 0 0 0 0 31 31 0 0 62.54 13 206 
35.5 0 0 0 0 20 0 0 20 0 0 39.25 10 252 
36 0 0 0 0 0 31 31 0 0 0 62.55 19 213 
36.5 0 0 0 0 0 0 38 0 0 0 38.02 10 265 
37 0 0 0 0 0 0 0 0 57 0 57.38 12 211 
 
TSN (106) 1515.4 1437 6866 10246 10412 2554 713 371 110 43 34268   
           
TSB 106kg 37.35 64.04 500 911.1 1010 311 111 69.9 20.5 7.87 

             
3044  

SSB 106kg  3.033 56.83 499.7 911.1 1010 311 111 69.9 20.5 7.87  3001  
% Mature 8.12 88.75 97.8 100 100 100 100 100 100 100    
Mean 
weight g 24.65 44.56 72.86 88.92 97.03 122 155 188 186 183    

 
 
Table 5.  Aged stratified estimate of surveyed stock abundance. Blue whiting survey, March 2005. 
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 Sa Area Trawl  length  Density coeff. Abundance Weight  Biomass  
Rectangle m2/n.m2  n.mile2 haul(s) # cm 1.488 * 106 * L-2.18 N *106 gram 1000 tonnes 

PORCUPINE (II)        
5414 272 756.00 1 27.11 1117.84 229.864171 95.77 22.01 
5514 244 2580.00 1 27.11 1117.84 703.704155 95.77 67.39 
5512 1972 2730.00 2 26.30 1194.26 6429.37796 85.63 550.55 

Total      7362.94629 92.39 639.96 
HEBRIDIES (III)     

5612 818 2809.00 3 26.83 1143.43 2627.33171 91.36 240.03 
5610 1150 1200.00 5 26.11 1213.29 1674.33763 83.06 139.07 
5712 484 2370.00 5+6 26.54 1170.84 1343.05141 87.3 117.25 
5710 478 2160.00 5 26.11 1213.29 1252.69573 83.06 104.05 
5812 482 2770.00 6+8+9 26.83 1143.43 1526.64012 94.05 143.58 
5810 650 2040.00 9+8 26.76 1150.43 1525.46994 95.3 145.38 
5910 903 2820.00 10 26.89 1137.88 2897.55602 90.63 262.61 
5912 1822 3600.00 10+inter 27.51 1082.71 7101.73263 105.724 750.82 

Total      19948.8152 91.3105 1902.79 
ROCKALL (V)        

5614 729 620.00 3 26.83 1143.43 516.807827 91.36 47.22 
5914 824 3260.00 inter,11+16 25.73 1252.99 3365.84526 90.55 304.78 
6014 292 2700.00 16 22.51 1677.39 1322.45618 61.65 81.53 
6016 139 420.00 16 22.51 1677.39 97.9261689 61.65 6.04 
5814 297 804.00 12 18.82 2478.47 591.828975 36.53 21.62 
5616 416 180.00 13 22.73 1641.41 122.908522 70.22 8.63 
5716 305 855.00 14 18.99 2428.95 633.409339 40.45 25.62 
5816 180 336.00 15 19.10 2399.93 145.147597 37.39 5.43 

Total      6796.32987 56.92 500.86 
         
Totals      34108.0913  3043.601196 
Table 6 Breakdown of abundance estimate criteria by subarea, including trawl haul allocation. Blue whting acoustic survey, March 2005.  
Note: In trawl allocation column “Inter” relates to the comparative tow carried out during the intercalibration (G.O. Sars)  
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Figure 1 Cruise track for the Irish component of the International Blue Whiting Acoustic Survey 
March – April 2004. 
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Figure 2 NASC circle plot of blue whiting occurrence, circle size relative to NASC value. Blue 
whiting acoustic survey, March – April 2004. 
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Figure 3a Blue whiting echotrace of spawning condition fish, recorded 25 nmi to the SW of the 
Rosemary Bank during the comparative trawl with the G.O. Sars, the largest mark observed 
during the survey. Vetical bands represent 1 nmi. 

 

 
 

Figure 3b Blue whiting echotrace of post spawners recorded in the southern part of subarea III. 
Vertical band represents 5 nmi. 
 

 
 

Figure 3c Juvenile blue whiting echotrace, recorded on the eastern slopes of the Rockall bank, 
Subarea V. 

 
 
 

Figure 3d Mackerel, scad and herring echotrace recorded to the west of St. Kilda (Subarea III) 
on the shelf slopes. Vertical band represents 5 nmi. 
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Figure 4 Total length and age breakdown of blue whiting stock and by sub area. Blue whiting 
survey March-April 2005.   
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Figure 5a Horizontal temperature and salinity profiles at surface and 200m compiled from CTD 
19 casts within the survey area. Surface plot taken at 10 m subsurface, Blue whiting acoustic 
survey, March 2005. 
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Figure 5b Horizontal temperature and salinity profiles at 400m and 600m compiled from CTD 19 
casts within the survey area. Surface plot taken at 10 m subsurface, Blue whiting acoustic survey, 
March 2005. 
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Clump weights: 1000 Kg per side 
Trawl doors:  Polyice pelagic      6m² (weight in air 750Kg) 

       Bridle length:  148m ( 80fm)  
 

 
 

Figure 6 Pelagic midwater trawl employed during the Blue whiting Acoustic Survey, March 
2005.  
 
 
 

 82 x 73 m 
Blue Whiting Midwater Trawl 

Fishing Circle 768 m 

Mesh  Twine 
(mm)  (No.) 
12800.0  10mm 
 
  
 
 
 
 
 
6400.0  9mm 
 
 
 
 
 
3200 288 
 
 
 
1600 240 
 
 
800 160 
 
400 80 
 
 
200 40 
 
 
100  32 
 
50 32 
60 3mm 
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Appendix 1.  
Inter-calibration between R/V Celtic Explorer and R/V G. 
O. Sars 
 
Acoustic inter-calibration between R/V G. O. Sars and R/V Celtic Explorer was 
conducted on 2-3 April southwest of the Rosemary Bank at N 59° 00’  and W 11° 10’ . 
The weather was rather favourable with fresh-strong breeze from southwest. The main 
acoustic feature in the area was a well-defined, almost continuous layer of blue 
whiting that varied greatly in density. The blue whiting layers was in depths between 
400 and 600 metres.  

In the beginning of the inter-calibration the logs were synchronized. The inter-
calibration was the run over 29 nautical miles between 20:56-00:57 GMT. For the 
first 15 nm, both vessels were cruising southwest at parallel courses, with G. O. Sars 
leading and Celtic Explorer on starboard side at position ~135° at a distance of 0.5-0.6 
nm. The vessels then turned 180° and continued back with Celtic Explorer leading. 
During the southwest course swell caused dropouts and noise in the recordings. 
Bottom depth was in the excess of 1000 m and false bottom echoes were of little 
nuisance.  

In the data analysis we focused on acoustic densities (sA, m2/nm2) allocated to 
blue whiting. On both vessels the routine procedures were followed for scrutinizing 
the data. Figure 1 shows acoustic densities recorded by the two vessels and allocated 
to blue whiting. These display some obvious discrepancies both in the beginning of 
the inter-calibration as well as in the very end. Regression model suggest that 
intercept is not significantly different from zero. Regression forced through the origin 
has a slope that is significantly smaller than one and rather moderate coefficient of 
determination (R2). However, visual inspection of both Figure 1 and the actual 
echograms suggests that the recordings in the beginning and the end of this exercise 
are not comparable because of spatial heterogeneity in blue whiting density even at 
small spatial scales. Another set of regressions was therefore run for the subset of data 
where the most discrepant recordings were omitted (nautical miles 1-5 and 29). Also 
in this case the data support regression through the origin. The slope is still 
significantly smaller than one, but the coefficient of determination is much higher. 
Thus, the general pattern suggested in this instance is that Celtic Explorer tends to 
record lower acoustic densities than G. O. Sars. However, it should be noted that the 
registrations of blue whiting recorded by each vessel during this exercise were not the 
same. This is more of an artefact of the small scale heterogeneity of fish observed 
rather than a true measure of vessel performance. 

The interpretation of the results must be made with caution. The difference 
between G. O. Sars and Celtic Explorer is obvious only at high densities, omission of 
which would leave a cluster of data points not showing any systematic difference (cf. 
Figure 1). The difference observed for high densities could still be accounted for 
spatial heterogeneity in density of blue whiting in the area (there is 24-fold difference 
between miles 3 and 4 for G. O. Sars and 18-fold difference between miles 5 and 6 for 
Celtic Explorer). The other possibilities are differences in (1) the performance of 
acoustic equipment, and (2) post-processing of the data. The former possibility seems 
unlikely, as both vessels are equipped with EK60 echosounders with drop-keel 
mounted transducers. While the latter possibility cannot be excluded, it also appears 
unlikely because scrutinizing well-defined blue whiting aggregations observed during 
the exercise is easy and no difference was observed at low densities. This for the 
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purpose of making a joint estimate the data from the Celtic Explorer can be used with 
that of the G.O. Sars interchangeably.  
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Figure 1. Comparison of blue whiting acoustic densities recorded by Celtic Explorer (triangles) and G. 
O. Sars (squares). The lower panels give same data as scatterplots. Grey dots correspond to miles 1-5 
and 29 that were excluded from some regressions in Table 1. The diagonals are drawn as continuous 
lines. 

Table 1. Regression models for the full data (n=29) and for the subset where the most deviating 
nautical miles are removed (n=23). Two regression models are estimated for both data, one with and 
without intercept (i.e. regression through the origin). The null hypothesis for t-tests on slope is that the 
slope is not different from one. Acoustic densities from G. O. Sars are taken as the independent 
variable and those from Celtic Explorer as the dependent variable. 

Data Parameter Estimate  Std. Error t value Pr(>|t|) R2 (%) 
Intercept 3794 2606 1.46 0.160 All Slope 0.392 0.087 6.96 <0.001 42.7 

All Slope 0.465 0.073 7.34 <0.001 59.2 
Intercept 2117 1769 1.20 0.245 All\{1-5,29} Slope 0.548 0.060 7.56 <0.001 80.6 

All\{1-5,29} Slope 0.587 0.051 8.12 <0.001 85.8 
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After the acoustic inter-calibration, pelagic trawls of the two vessels were 

compared. Both vessels towed to the same direction at a distance of about half 
nautical mile apart. Celtic Explorer towed at depth of 480-520 m for 5 minutes and 
caught 3250 kg of blue whiting. G. O. Sars towed for 35 minutes at depths of 440-530 
metres and caught 7 kg of blue whiting (first cod-end towed for 16 min: 2.3 kg; 
second cod-end towed for 19 min: 4.5 kg). In addition to the difference in the size of 
gear that favoured Celtic Explorer, acoustic observations suggested that Celtic 
Explorer trawled in an area of higher density of blue whiting than G. O. Sars did. 

As seen in Fig. 3, blue whiting in the pooled catch of G. O. Sars were 
somewhat smaller (mean ±sd length: 27.1±2.2 cm) to the blue whiting in the catch of 
Celtic Explorer (27.9±2.7cm). The difference was statistically significant (p=0.013). 
The result is unaltered if the catch by G. O. Sars is split to subsamples (first cod-end: 
26.9±2.2 cm; second cod-end: 27.2±2.3 cm). Larger difference observed now (0.8 cm 
in favour of Celtic Explorer) as compared to similar comparison in 2004 (0.1 cm in 
favour of Celtic Explorer) may be related to heterogeneity of blue whiting in the area. 
The second cod-end of G. O. Sars represents a denser registration, probably more akin 
to the one fished on by Celtic Explorer, and is also more similar in size. However, 
given the difference in the size of the gear, it is expected that Celtic Explorer will 
catch larger fish than G. O. Sars. 

Mean age for the sample taken by G. O. Sars is 4.4±0.9 years (mean±sd), 
whereas that for Celtic Explorer is 5.3±1.6 years, a highly significant difference 
(p=0.002). To some extent this reflects smaller length of fish aged on G. O. Sars, 
26.5±3.0 cm, compared with 28.5±2.1 cm on Celtic Explorer. However, linear model 
AGE~VESSEL+LENGTH SHOWS a non-neglible vessel factor (0.5 years) that is 
statistically significant (p=0.007 for all data and p=0.004 when only overlapping 
length range is considered). The age readings between the vessels are thus less 
consistent than they were in 2004. 
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Figure 3. Length distributions from the trawls hauls by Celtic Explorer and G. O. Sars. Smoothing is 
obtained by normal kernel density estimates. G. O. Sars: n=78; Celtic Explorer: n=150. 
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Appendix 2 
 
Seabird & Cetacean Observation Summary 
 
Observer: Mick Mackey (Coastal & Marine Resources Centre) 
 
As part of the Marine Institute’ s (Fisheries Scientific Services Division) blue whiting survey 
of the continental slope and the Rockall and Hatton Banks, I was invited to conduct 
opportunistic surveys of the offshore and coastal cetacean and seabird populations. The 
current survey is an extension of the Irish Cetaceans and Seabirds at Sea study, undertaken by 
the Coastal & Marine Resources Centre (CMRC) on behalf of the Rockall Studies Group and 
Porcupine Studies Group of the Petroleum Infrastructure Programme - a programme set up by 
Ireland's Department of the Marine and Natural Resources in 1997. The main aims of the 
research are:  
 

(1) to establish reliable baseline information on the distribution and abundance of seabirds 
and cetaceans off western Ireland throughout the year; 

(2) to identify critical habitats for these species; and 
(3) to assess any behavioural responses of seabirds and cetaceans to the ship’ s acoustic & 

fishing operations; and 
(4) to provide independent scientific information essential for conservation and 

management purposes. 
 
The following report summarizes the seabird and cetacean distribution and behaviour 
recorded during the current survey. 
 
Methods: 
 
The primary visual survey method used aboard vessels of opportunity was that outlined by 
Tasker et al. (1984) and Webb & Durinck (1992). Originally designed by the Joint Nature 
Conservation Committee (JNCC) as a standard method for counting seabirds at sea, the 
survey technique has been expanded to include cetacean sighting records. The method 
generally consists of a strip-transect survey (Buckland et al., 2001) conducted by a single 
scientific observer who records survey effort, environmental conditions (e.g. glare, water 
depth, wind strength, swell height), positional data, and sightings of the various species 
encountered to one side of the vessel’ s trackline.  
 
The survey method requires that the vessel was travelling on a straight course, at a constant 
speed of 5-15 knots, and in sea conditions no greater than those of Beaufort Force 6. The 
observers was situated on the vessel’ s monkey-island at a platform height of ~15m. 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 features such as 
species identification, group size and behaviour. 
 
 
 
General binocular scans for cetaceans were also conducted in the 180° area ahead of the ship 
when seabird encounter rates were low. The binocular scans allowed for early detection of 
cetaceans, in addition to clearer assessments of behavioural responses to the ship’ s acoustic 
operations. General 360° cetacean scans were carried out when climatic conditions were 
unsuitable for surveying, or when the ship was stationary during fishing operations. All data 



 31 

collected during this survey will contribute to the Irish Cetacean and Seabirds at Sea study’ s 
database maintained by the CMRC, and the central European cetacean and seabird databases 
maintained by the JNCC in Aberdeen. 
 
Study Area: 
 
The primary study area during the cruise concentrated on the deep waters throughout the Rockall 
Trough from west of the Porcupine Bank, around the Anton Dohrn Seamount and south of the 
Rosemary Bank, and along the western and southwestern slope of the Rockall Bank (Figure 1). 
Moderate levels of effort were also achieved along the continental slope northwest of the Porcupine 
Bank, west of Achill Island and west of St Kilda. 

 
Results: 
 

Survey Effort 
Full surveys of cetacean and seabird populations were conducted during 14 of the 19 days of 
the cruise (26th March – 13th April). The average working period for each day was restricted to 
7.30am and 8.30pm GMT, although ship downtime, high wind conditions and severe sun 
glare limited available survey time further. Approximately 410km2 of full survey effort was 
achieved during the three-week study (Figure 1). This relatively low level of survey effort 
was due to the poor climatic conditions experienced during the second half of the survey.  
 
 

 
 
 

Cetaceans 
Five cetacean species of were positively identified from eight separate encounters during the 
current three-week survey – long-finned pilot whale (Globicephala melas), white-beaked 
dolphin (Lagenorhynchus albirostris), short-beaked common dolphin (Delphinus delphis), 
northern bottlenose whale (Hyperoodon ampullatus) and a single sperm whale (Physeter 
macrocephalus). An additional four encounters involved animals that could not be identified 
with any certainty, including the sighting of the remains of a dead whale over the southwest 

Figure 1. Full survey effort achieved during the blue whiting survey, 26th March – 13th April 2005. 
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slope of the Rockall Bank. Due to poor climatic conditions, only two groups of cetaceans 
were positively identified during the final 12 days of the survey. 
 
Approximately 180 individual cetaceans were observed throughout the survey. The most 
frequently encountered species was the long-finned pilot whale (Plate 1), which accounted for 
25% of survey’ s cetacean encounters. Forty individuals were observed during only four 
separate encounters – a relatively low encounter rate when compared to recent offshore 
surveys. The overall low encounter rate was due in part to the poor weather-related 
sightability together. Group sizes of this squid-eating species ranged from six to 15 animals. 
The four groups were observed over the northern slope of the Porcupine Bank (depth ~ 
1200m), beyond the continental slope waters west of Achill Island (depth ~ 2900m), over the 
deep waters of the Rockall Trough (depth ~ 2200m) and over the southern slope of the 
George Bligh Bank (depth ~ 950m). The consistent sighting of long-finned pilot whales 
during offshore surveys indicates that the waters west of Ireland are of great year-round 
importance to this gregarious and inquisitive species. 
 
The most numerous single encounter involving 120-150 short-beaked common dolphins was 
observed 3 miles west of Slyne Head as the survey vessel returned to Galway on the final 
evening. The widespread family group approached the vessel over a distance of 2-3miles and 
remained with the vessel for over 20 minutes. 
 
Two separate groups of white-beaked whales were recorded on consecutive days as the R.V 
Celtic Explorer surveyed the waters over the continental slope (depths ~ 1000m & 2900m), 
northwest of Achill Island (Co. Mayo). On both occasions, the dolphins kept a cautious 
distance from the vessel (i.e. ~500m) as they swam quietly past the survey vessel. The 
prominently tall dorsal fins and grayish-white saddle patches were clearly observed during 
both encounters. 
 
A brief encounter of two northern bottlenose whales milling about was recorded in the deep 
waters of the Rockall Trough (depth ~ 2500m), west of Islay. The sighting of an unidentified 
beaked whale was also made later on the same day as it breached clear of the water seven 
times. The size, colour, shape and behaviour of this acrobatic individual suggested that it may 
have been a northern bottlenose whale, although this could not be said with complete 
certainty. 
 
The only large whale species to be recorded throughout the survey period was a single sperm whale, 
which was recorded in the deep waters of the Rockall Trough (depth ~ 1650m), west of St Kilda. The 
animal remained stationary at the surface as it breathed once every 5-10 seconds, even as the survey 
vessel quietly approached within 200m. The individual’ s characteristic blowhole and dorsal hump were 
clearly visible throughout the encounter, as were the thick caudal peduncle and the triangular tail flukes 
during the start of the animal’ s dive. This relatively small sperm whale  (body length ~ 8-9m) may have 
been an immature male recorded on transit to high latitudinal feeding grounds. 
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Seabirds 
Sixteen seabird species and one coastal bird species were recorded during the 19-day survey 
(Table 1). By far the most frequently encountered seabird species was the northern fulmar, 
which was constantly observed in close association with the survey vessel and surrounding 
fishing vessels. The only episode of large scale independent feeding involved a gathering of 
up to 2000 northern fulmars tearing at the blubbery and oily remains of a dead whale over the 
southwest slope of the Rockall Bank (Plate 2). Smaller episodes involving 10-15 birds seizing 
at reddish-coloured gelatinous organisms were occasionally noted. Black-legged kittiwakes 
and lesser black-backed gulls were also regularly observed trailing the survey vessel awaiting 
the discarded offerings of the next fishing operation. 
 
Adult northern gannets were constantly observed in relatively large concentrations east of 
12°W. The largest congregations of this deep-diving species were recorded over the slope 
waters west of St Kilda, the world’ s largest gannetry. As the survey proceeded west of 13°W, 
northern gannet concentrations decreased quickly. This decrease in numbers is due to the 
limits of foraging distances travelled by breeding individuals in relation to their Hebridean 
breeding grounds. Two northern gannets were accidental casualties of fishing operations. The 
two animals will be subsequently examined for parameters such as morphometrics, diet, 
sexual maturity and parasite loading. 
 
The great skua was recorded during each day of the offshore survey. The largest numbers 
were observed over the sloped waters of the Rockall Bank. Absolute numbers of this 
aggressive species is difficult to assess due to their loose association with the survey vessel. 
On one occasion however, 15 individual birds were recorded sitting around the vessel during 
a haul. The smaller pomarine and arctic skuas were only observed once, marking the start of 
their return migration to northern feeding/breeding grounds. Long-tailed skuas were not 
observed during the survey.   
 
Low concentrations of Atlantic puffins were frequently observed in low concentrations 
throughout the survey period, highlighting the pelagic nature of diminutive species. The 
largest individual encounter involved 13 puffins. Occasional offshore sightings of adult and 
juvenile common guillemots over the slope waters of the Rockall Bank is also noteworthy. 
Other seabird species to be recorded in low concentrations included Iceland gulls, Manx 
shearwater, black-headed gull, herring gull and great black-backed gull. 
 

Plate 1. Long-finned pilot whales were only encountered on four separate occasions throughout the survey. 
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The use of recently acquired high-resolution digital photographic equipment enabled the 
identification of two ringed seabirds. A great skua with colour-coded leg rings and an adult 
lesser black backed gull with a numeric leg ring will be identified once the relevant 
researchers have been informed. This information is vital for the positive identification of 
important offshore migration routes utilised by specific seabird populations. 
 
The only coastal bird species to be observed offshore during the current survey was the 
Whooper swan. Two family groups of this large swan were observed on consecutive days (2nd 
& 3rd April) south of the Rosemary Bank during their annual return migration to Icelandic 
breeding grounds. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Plate 2. A gathering of northern fulmars jostle to feed on the oily remains of a dead whale located over the 
southwest slope of the Rockall Bank, April 7th 2005. 
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Table 1. Seabird and coastal bird species encountered during the blue whiting survey, 26th March 
- 13th April 2005. 
 

Common Name Latin Name 
Northern Fulmar �	
��	���
����
���

Manx Shearwater Puffinus puffinus 
Northern Gannet Morus bassanus 
Whooper Swan Cygnus cygnus 
Pomarine Skua Stercorarius pomarinus 
Arctic Skua Stercorarius parasiticus 
Great Skua Stercorarius skua 
Black-headed Gull Larus ridibundus 
Mew Gull Larus canus 
Lesser Black-backed Gull Larus fuscus 
Herring Gull Larus argentatus 
Iceland Gull Larus glaucoides 
Great Blacked-backed Gull Larus marinus 
Black-legged Kittiwake Rissa tridactyla 
Common Guillemot Uria aalge 
Razorbill Alca torda 
Atlantic Puffin Fratercula arctica 
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