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INTRODUCTION 

A series of large scale surveys for cetaceans in European Atlantic waters was initiated in 1994 in the North Sea 

and adjacent waters (SCANS 1995; Hammond et al. 2002) and continued in 2005 in all shelf waters (SCANS-II 

2008; Hammond et al. 2013) and 2007 in offshore waters (CODA 2009). In the mid-1990s, the primary need for 

a large-scale survey was to obtain the first comprehensive estimates of abundance of harbour porpoise in the 

North Sea and adjacent waters so that estimates of bycatch could be placed in a population context. The 

motivation for ongoing surveys is to provide the information on distribution and abundance of cetaceans 

required by Member States to report on Favourable Conservation Status under the Habitats Directive and on 

Good Environmental Status (GES) under the Marine Strategy Framework Directive (MSFD). 

The frequency of these surveys was intended to be approximately decadal and a new survey was thus 

scheduled for the mid-2010s. The previous SCANS projects had been supported by the European LIFE Nature 

programme but a proposal for a SCANS-III project with a survey to take place in 2015 was rejected without 

review. Member States nevertheless remained committed to the project and sufficient resources were 

secured to conduct the SCANS-III survey in summer 2016. The supporting countries were: Denmark, France, 

Germany, the Netherlands, Norway, Portugal, Spain, Sweden and the UK. An independent project supported 

by Ireland, ObSERVE, is conducting surveys in Irish waters during the period 2015-2017. 

A primary aim of SCANS-III was to provide robust large-scale estimates of cetacean abundance to inform the 

upcoming MSFD assessment of GES in European Atlantic waters in 2018. Some surveys generating robust 

estimates of abundance have been conducted since the SCANS-II/CODA in 2005/2007, as detailed in WGMME 

(2016), but these do not provide comprehensive estimates of abundance for multiple species over the whole 

of European Atlantic waters. 

This report summarises design-based estimates of abundance for those cetacean species for which sufficient 

data were obtained during SCANS-III: harbour porpoise, bottlenose dolphin, wƛǎǎƻΩǎ ŘƻƭǇƘƛƴΣ white-beaked 

dolphin, white-sided dolphin, common dolphin, striped dolphin, pilot whale, all beaked whale species 

combined, sperm whale, minke whale and fin whale. 

 

  



3 
 

METHODS 

Study area and survey design 

The initial objective of SCANS-III was to survey all European Atlantic waters from the Strait of Gibraltar in the 

south to 62°N in the north and extending west to the 200 nm limits of all EU Member States. The final 

surveyed area excluded offshore waters of Portugal and also excluded waters to the south and west of Ireland 

which were surveyed by the Irish ObSERVE project. Coastal waters of Norway north to Vestfjorden were 

included (Figure 1). 

 

Figure 1. Area covered by SCANS-III and adjacent surveys. SCANS-III: pink lettered blocks were surveyed by air; 
blue numbered blocks were surveyed by ship. Blocks coloured green to the south, west and north of Ireland 
were surveyed by the Irish ObSERVE project. Blocks coloured yellow were surveyed by the Faroe Islands as 
part of the North Atlantic Sightings Survey in 2015. 

 

Shelf waters were surveyed by seven aircraft (Fig 1, blocks A-Z), except the Skagerrak, Kattegat and Belt Seas, 
which were surveyed by the ship R/V Aurora (Fig 1, blocks 1 and 2). During the survey, the weather during the 
time available to be allocated to block 1 was poor, so little ship survey effort was possible. As a result, this 
block was also surveyed by air (block P1) with design and coverage equivalent to the other aerial survey blocks 
ς see below). 



4 
 

Offshore waters west of Scotland and in the central Bay of Biscay were surveyed by the ship M/V Skoven (Fig 
1, blocks 8 and 9). Offshore waters to the north and west of Spain were surveyed by the ship B/O Angeles 
Alvariño (Figure 1, blocks 11-13). The size and boundaries of survey blocks were determined primarily by 
logistics but also to encompass designated/proposed protected areas in some cases. The relatively small size 
of the aerial survey blocks compared to the size of the ship survey blocks in the SCANS and SCANS-II surveys 
improves, to some extent, the efficiency of the survey for abundance estimation for species with a patchy 
distribution within the study area, as discussed by MacLeod (2014) and Hammond et al. (2014). 

Surveys within blocks were designed to provide equal coverage probability, using the equal spaced zig-zag 
option in the survey design engine in software DISTANCE (Thomas et al. 2010). This ensures that each point 
within a block has the same probability of being surveyed, allowing unbiased abundance estimation by 
extrapolating estimated sample density to the entire block. 

For the aerial surveys, overall coverage probability was determined by available resources (total flying hours). 
Searching effort was distributed equally to all blocks (approximately in the case of blocks AA, AB and AC), with 
the exception of blocks W and Z in Norwegian waters which were assigned approximately half and double that 
probability, respectively, because of expected differences in relative density. Within each aerial block, three 
sets of random transect lines were generated with the minimal aim that at least one set would be covered in 
each block. If weather permitted, additional sets of transect lines would be covered; which blocks would 
receive additional coverage depended on resources remaining, weather and national priorities. Additional 
small survey blocks were created in two Norwegian fjords (Bognafjord near Stavanger (SVG) and Trondheim 
Fjord (TRD)) as a trial to survey in these challenging areas. 

For the ship surveys, overall coverage probability for each ship was determined by available resources (survey 
days), accounting for some time expected to be unavailable for surveying due to poor weather. Some of the 
blocks were sub-divided to improve survey design efficiency. Block 2 was sub-divided into five sub-blocks to 
minimize time wasted off effort while transiting around islands in inner Danish waters. Each sub-block was 
allocated equal coverage probability so they could be combined for analysis. The triangular NE corner of block 
8 and SE corner of block 9 were treated separately for survey design purposes but with the same coverage 
probability as the rest of the block so they could be combined for analysis. The SW corner of block 9, a 
triangular area outside the 200 nm limits of France and Spain, was originally excluded from survey design but 
was added in the field with the same coverage probability as the rest of the block. 

Data collection 

Aerial survey 

Each of the seven aircraft accommodated three scientific crew members in addition to the pilot. One aircraft 

had an additional three scientific crew working as an independent team. Target altitude was 600 feet (183 m) 

and target speed was 90 knots (167 km.h-1). Two observers sat at bubble windows on the left and right sides of 

the aircraft, and the third team member acted as navigator and data recorder for environmental and sightings 

data, entering data into a laptop computer running dedicated data collection software. Sighting conditions 

were classified subjectively as άgoodέ, άmoderateέ or άpoorέ based primarily on sea conditions, water turbidity 

and glare. When detected groups came abeam, data were recorded on time, declination angle to the detected 

animal or group (from which perpendicular distance was calculated), cue, presence of calves, behaviour, 

species composition and group size. Further details of field protocol are given in Gilles et al. (2009). 

To collect data from which correction could be made for animals missed on the transect line, the circle-back or 
άǊŀŎŜǘǊŀŎƪέ ƳŜǘƘƻŘ ƻŦ Hiby (1999) was used. In this approach, on detecting a group of animals, the aircraft 
circles back to resurvey a defined segment of transect. The same method was used in SCANS-II (Hammond et 
al. 2013) and an equivalent method developed for tandem aircraft (Hiby & Lovell 1998) was used in SCANS 
(Hammond et al. 2002). Further details of this method are given in Scheidat et al. (2008). 

In previous surveys, the circle-back method has only been used for harbour porpoise. In SCANS-III, we also 
implemented this method for minke whale and for delphinids (bottlenose, common, striped, white-beaked, 
white-ǎƛŘŜŘΣ ŀƴŘ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴύ ǿƛǘƘ ǘƘŜ ŀƛƳ ƻŦ ŎƻǊǊŜŎǘƛƴƎ ŦƻǊ ŀƴƛƳŀƭǎ ƳƛǎǎŜŘ ƻƴ ǘƘŜ ǘǊŀƴǎŜŎǘ ƭƛƴŜ ŦƻǊ ǘƘŜǎŜ 
species. 
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Ship survey 

The method used on ships was a double platform line transect survey with two independent teams of 

observers on each ship to generate data that would allow abundance estimates to be corrected for animals 

missed on the transect line and also potentially for the effects of movement of animals in response to the ship 

(Laake & Borchers 2004). This same approach was also used in SCANS, SCANS-II and CODA (Hammond et al., 

2002; CODA 2009; Hammond et al. 2013).  

Each survey ship accommodated eight observers working in two teams. Target survey speed was 10 knots 

(18.5 km.h-1) on all ships but was slower when surveying against heavy swell.  

Two observers on one platform, known as Primary, searched with naked eye a sector from 90° (abeam) 

starboard to 10° port or 90° port to 10° starboard out to 500 m distance. Two observers on the other, higher 

platform, known as Tracker, searched from 500m to the horizon with high-power (15x80) and 7x50 binoculars.  

Tracker observers tracked detected animals until they had passed abeam of the vessel. Observers not 

searching acted as duplicate identifier, data recorder or rested. The duplicate identifier assessed whether or 

not groups of animals detected by Tracker were re-sighted by Primary. Duplicates were classified as Definite 

(D: at least 90% likely), Probable (P: between 50% and 90% likely), or Remote (R: less than 50% likely). The data 

recorder recorded all sightings, effort and environmental data into a laptop computer running the LOGGER 

software, modified specifically for SCANS surveys (Gillespie et al. 2010). Environmental data included sea 

conditions measured on the Beaufort scale, swell height and direction, glare, visibility and sightability, a 

subjective measure of conditions for detecting small cetaceans. 

Data on sighting angle and distance for calculation of perpendicular distance were collected automatically, 

where possible, as well as manually (Gillespie et al. 2010). Sighting angles were measured from an angle board 

and on Tracker also using a small camera positioned on the underside of the binoculars that took snapshots of 

lines on the deck parallel to the direction of the ship (Leaper and Gordon 2001). Distance to detected groups 

was measured on Primary using purpose-designed and individually calibrated measuring sticks and on Tracker 

as a binocular reticule reading and via a video-range technique (Gordon 2001). Angles and distances were 

calculated from captured video frames using purpose-written software. Additional data collected from each 

detected group of animals included: cue, species composition, group size, swimming direction and behaviour. 

Data validation software was used to check all data at the end of each day, if possible.  

Estimation of abundance 

Aerial survey 

Only survey effort collected under άgoodέ and άmoderateέ conditions were used in analysis. Using the method 

of Hiby and Lovell (1998), the effective strip width (ESW), including g(0), was estimated in άgoodέ ŀƴŘ 

άmoderateέ sighting conditions ( gmĔand mmĔrespectively). This analysis is described in detail in Hiby & Gilles 

(2016).  

For each species, abundance of animals in stratum v was estimated as: 
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where Av is the area of the stratum, Lv is the length of transect line covered on-effort in good or moderate 

conditions, ngsv is the number of sightings of groups that occurred in good conditions in the stratum, nmsv is the 

number of sightings of groups that occurred in moderate conditions in the stratum and vs  is the mean 

observed group size in the stratum. Exploratory plots indicated no dependence of group size on perpendicular 

distance, nor was group size found to be a significant explanatory variable for detection probability.  
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Group abundance by stratum was estimated by vvgroupv sNN /ĔĔ
)( = . Total animal and group abundances were 

estimated by ä=
v

vNN ĔĔ and ä=
v

groupvgroup NN )()(
ĔĔ , respectively. Densities were estimated by dividing the 

abundance estimates by the area of the associated stratum. Mean group size across strata was estimated by

)(
Ĕ/Ĕ][Ĕ groupNNsE = . 

Coefficients of variation (CVs) and 95% confidence intervals (CIs) were estimated by bootstrapping within 

blocks. A parametric bootstrap was used to generate estimates of ESW and these were combined with 

encounter rates obtained from a nonparametric transect-based bootstrap procedure. The parametric 

bootstrap procedure was based on the assumption that the ESW estimates in good and moderate conditions 

were lognormally distributed random variables. Therefore, for each bootstrap pseudo-sample of transect lines, 

a bivariate lognormal random variable was generated from a distribution with mean and variance-covariance 

matrix equal to those estimated during the circle-ōŀŎƪ όάǊŀŎŜǘǊŀŎƪέύ analysis (see Hiby & Gilles 2016). 95% CIs 

were calculated using the percentile method. 

Abundance of species (or species groupings) for which the circle-back procedure was not performed was 
estimated using conventional line transect methods that assume certain detection on the transect line. 
Estimates for these species are thus underestimated to an unknown degree. 

!ƴŀƭȅǎƛǎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƛƴ w оΦнΦн Ȅсп όw /ƻǊŜ ¢ŜŀƳ нлмрύ ǳǎƛƴƎ ǘƘŜ ǇŀŎƪŀƎŜ Ψ5ƛǎǘŀƴŎŜΨ όaƛƭƭŜǊ нлмрύΦ 

Ship survey 

Analysis of the shipboard data followed the double-platform line transect methodology used in the SCANS-II 

survey (Borchers et al., 1998; Laake & Borchers 2004; Hammond et al., 2002; Hammond et al., 2013) using the 

mrds analysis engine in software DISTANCE (Thomas et al., 2010). To estimate the probability of detection on 

the transect line g(0), sightings made from the Tracker platform served as a set of binary trials in which success 

corresponded to detection by observers on the Primary platform. The probability that a group of animals, at 

given perpendicular distance x and covariates z, was detected from Primary is denoted p1(x,z) and modelled as 

a logistic function (see equation 9 in Borchers et al. 1998). 

The most robust mrds model for estimating detection probability from double-platform data is the partial (or 

trackline) independence model, in which it is assumed that Tracker and Primary detection probabilities need 

only be independent on the transect line (Borchers et al. 2006; Laake & Borchers 2004). This model uses the 

Primary data to estimate detection probability assuming g(0 )= 1, and also the Tracker-Primary mark-recapture 

data to estimate the conditional detection function to correct detection probability for g(0) < 1 (as described 

above). This model was used as a default in analysis.  

However, if there is undetected movement in response to the survey vessel, it is necessary to assume that 

detection probabilities on Tracker and Primary are independent at all perpendicular distances and to use the 

full independence model (Borchers et al. 2006; Laake & Borchers 2004). This model only uses the Tracker-

Primary mark-recapture data to estimate the conditional detection function and is less robust because it is 

sensitive to non-independence of detection probabilities between Tracker and Primary at all perpendicular 

distances (Borchers et al. 2006).  Such non-independence typically results in a positive correlation in detection 

probabilities and causes a negative bias in estimates of abundance. Nevertheless, this model should be used in 

the presence of responsive movement prior to detection by Primary. 

Attraction of common dolphins to survey ships has previously been shown to cause bias if the full 

independence model is not used (Cañadas et al. 2009; Hammond et al. 2013). To determine whether the full 

independence model needed to be used for any species, the extent of any responsive movement was explored 

using data on swimming direction at first sighting using the method of Palka & Hammond (2001) and by 

comparing perpendicular distances recorded by Tracker and Primary for duplicate sightings. 
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Explanatory covariates to model detection probability, in addition to perpendicular distance, included sea 

conditions as indicated by Beaufort, glare, swell, a sightability index, visibility, group size and vessel. Model 

selection was based primarily on !ƪŀƛƪŜΩǎ LƴŦƻǊƳŀǘƛƻƴ /ǊƛǘŜǊƛƻƴ ό!L/ύ but by inspection of the QQ plot and the 

Kolmogorov-Smirnov and Cramer-von Mises goodness of fit tests. 

Perpendicular distance data for modelling detection probability were by default truncated at the largest 

distance recorded by observers on Primary but, for each species, truncation at shorter distances was explored 

to see if this improved estimation of detection probability. The choice of truncation distance was determined 

by examining goodness of fit statistics (Kolmogorov-Smirnoff and Cramer-von Mises tests), while minimising 

the amount of data lost. For harbour porpoise, data obtained while surveying in sea conditions of Beaufort 2 

or less were used; for other species data from sea conditions of Beaufort 4 or less were used. Duplicates 

classified as D and P were considered to be duplicates; those classified as R were not. 

The abundance of groups was estimated using a Horvitz-Thompson-like estimator: 
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       (Equation 2) 

where n1 is number of detections made from Primary, W is perpendicular truncation distance and qĔare the 

estimated parameters of the fitted detection function.  

The abundance of individuals was estimated by replacing the numerator in the equation for estimating 

abundance of groups with s1j, the group size of the jth group recorded from Primary. However, group sizes 

recorded on Tracker are typically larger and likely to be more accurate than those recorded on Primary 

because they were observed through binoculars and typically multiple times. Consequently, estimates of the 

abundance of individuals were corrected by the ratio of the sum of Tracker group sizes to the sum of Primary 

group sizes calculated from duplicate observations for each block or combination of blocks, depending on 

sample size. If the group size correction was estimated as < 1, it was set to 1. 

Estimates of mean group size were obtained by dividing abundance of individuals by abundance of groups. 

Variances were estimated empirically; encounter rate variance was estimated using the method of Innes et al. 

(2002).  

Where there were insufficient duplicate sightings to support double-platform methods, conventional line 
transect methods (assuming certain detection on the transect line) were used to obtain the detection function.  

Presentation of abundance estimates 

Estimates of abundance for each species are presented for each survey block and for the total survey area. In 
addition, for harbour porpoise, estimates are presented for ICES Assessment Units (AUs) (ICES 2014), see Fig 2, 
and also for the Norwegian coastal area north of 62°N.  

For these estimates, the SCANS-III blocks were matched as closely as possible to the defined AUs, as follows: 

¶ Kattegat and Belt Seas: ship block 2; 

¶ North Sea: aerial blocks L-V, including P1, plus SVG, plus the eastern part of block C; 

¶ West Scotland: aerial blocks G-K; 

¶ Celtic and Irish Seas: aerial blocks B and D-F plus the western half of C; 

¶ Iberian Peninsula: aerial blocks AA, AB and AC; 

¶ Norwegian coast north of 62°N: aerial survey blocks W-Z and TRD. 

For these combinations of aerial survey blocks, the subsets of the data were bootstrapped as described above 
to obtain appropriate estimates of variance. 
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Figure 2. ICES Assessment Units for harbour porpoise (ICES 2014). 

 

 

For the bottlenose dolphin, ten AUs have been defined for resident or semi-resident coastal/inshore 
populations, and a ǎƛƴƎƭŜ ƻŦŦǎƘƻǊŜ άƻŎŜŀƴƛŎ ŀǊŜŀέ !¦ Ƙŀǎ ōŜŜƴ ŘŜŦƛƴŜŘ ǘƻ ŎƻǾŜǊ ŀƭƭ ǿŀǘŜǊǎ ƴƻǘ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ 
coastal/inshore AUs. It is not appropriate (nor possible) to separate out the coastal/inshore populations in the 
SCANS-III surveys so the total estimate represents ǘƘŜǎŜ ŀƴŘ ǘƘŜ άƻŎŜŀƴƛŎ ŀǊŜŀέ combined. 

For the minke whale, white-beaked dolphin and common dolphin, a single AU covering all European Atlantic 
waters has been defined. For these, and all other species, the total abundance estimates represent the AU. A 
very small proportion of the total estimates for minke whale and white-beaked dolphin were in Norwegian 
coastal waters north of 62°N (2.2% and less than 1%, respectively).  

 

 

RESULTS 

Searching effort and sightings 

Seven aircraft surveyed shelf waters of the European Atlantic, including Norwegian coastal waters, between 27 
June and 31 July 2016. Table 1 shows the amount of search effort on transect in each of the survey blocks. 

Three ships surveyed waters beyond the continental shelf and inner Danish waters. Blocks 1 and 2 were 
surveyed 5-24 July, block 8 was surveyed 29 June - 14 July, block 9 was surveyed 19 July - 4 August and blocks 
11-13 were surveyed 4-28 July. Table 2 shows the amount of search effort on transect in each of the survey 
blocks. Figure 3 shows the searching effort achieved under all conditions. 

Tables 3 and 4 show the total number of sightings of groups of the most commonly detected species on the 

aerial survey and ship survey, respectively.  Figure 4 shows the distribution of sightings of the most commonly 

detected species. 
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Table 1. Area and searching effort (in άmoderateέ or άgoodέ conditions, used in analysis) for each aerial survey 

block. Primary search effort data were used in analysis to estimate encounter rate and group size (see 

equation 1). Trailing search effort occurred during circle-back procedures and was used to estimate ESW, 

including g(0). Block P1 is the same as ship block 1 (Table 2). Blocks SVG and TRD covered parts of Norwegian 

fjords Bognafjord (near Stavanger) and Trondheim Fjord, respectively. Block SVG is included in the ICES North 

Sea Assessment Unit (Table 32). 

Block Region Surface area (km2) 
Primary search 

effort (km) 
Trailing search 

effort (km) 

AA Iberian peninsula 12,015 588.9 5.4 

AB Iberian peninsula 26,668 1,210.1 23.4 

AC Iberian peninsula 35,180 1,393.1 13.0 

B Celtic/Irish Seas 118,471 7,982.9 78.1 

C Celtic/Irish Seas & North Sea 81,297 2,834.2 37.9 

D Celtic/Irish Seas 48,590 1,707.5 16.8 

E Celtic/Irish Seas 34,870 2,252.7 22.5 

F Celtic/Irish Seas 12,322 619.8 4.1 

G West Scotland 15,122 958.0 12.9 

H West Scotland 18,634 812.9 17.0 

I West Scotland 13,979 636.5 16.3 

J West Scotland 35,099 704.4 6.4 

K West Scotland 32,505 2,146.7 17.3 

L North Sea 31,404 1,949.3 20.0 

M North Sea 56,469 1,749.9 57.3 

N North Sea 69,386 2,264.9 56.8 

O North Sea 60,198 3,242.8 62.7 

P North Sea 63,655 2,034.1 33.5 

P1 North Sea 23,557 844.4 0.0 

Q North Sea 49,746 1,856.5 75.0 

R North Sea 64,464 2,178.7 40.5 

S North Sea 40,383 1,370.9 15.1 

T North Sea 65,417 2,259.1 24.0 

U North Sea 60,046 1,741.8 15.3 

V North Sea 38,306 1,129.8 11.7 

W Norway 49,778 931.0 3.7 

X Norway 19,496 1,039.4 22.7 

Y Norway 18,779 713.3 7.0 

Z Norway 11,228 1,764.4 29.2 

SVG Norway (North Sea) 714 152.3 0.0 

TRD Norway 966 179.7 2.5 

Total  1,208,744 51,568.3 748.0 
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Table 2. Area and searching effort for each ship survey block. For estimation of harbour porpoise abundance 
(in blocks 1 and 2), search effort was limited to Beaufort 0-2. For estimation of abundance for all other species 
(in blocks 8-13), search effort was limited to Beaufort 0-4. Block 1 is the same as aerial block P1 (Table 1). 

Block Region 
Surface 

area (km2) 
Search effort 

Beaufort 0-4 (km) 
Search effort 

Beaufort 0-2 (km) 

1 Skagerrak/Kattegat 23,451  215.7 

2 Kattegat & inner Danish waters 40,707  1,027.7 

8 Atlantic - west of Scotland 159,669 2,084.7  

9 Bay of Biscay 144,352 2,279.9  

11 Atlantic - west of Spain 68,759 981.0  

12 Atlantic - west of Spain / Bay of Biscay 111,115 1,629.7  

13 Bay of Biscay 59,340 1,605.5  

 

 

 

Figure 3. Total search effort achieved under all conditions in aerial (pink) and ship (blue) survey blocks. 
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Table 3. Total number of sightings of the most commonly detected species (or species groupings) from the 

aerial survey recorded in άgoodέ and άmoderateέ sighting conditions. Sightings on trailing search effort were 

recorded on circle-back procedures and were used only to estimate ESW, including g(0). 

Species 
Sightings on primary 

search effort 
Sightings on trailing 

search effort 

Harbour porpoise 1,602 67 

Bottlenose dolphin 59 11 

wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ 16 1 

White-beaked dolphin 108 10 

White-sided dolphin 7 1 

Unid white-beaked or white-sided dolphin 11 0 

Common dolphin 502 17 

Striped dolphin 20 0 

Unid common or striped dolphin 248 9 

Unidentified dolphin 196 7 

Pilot whale 79 0 

Beaked whales (all species) 27 0 

Minke whale 73 8 

 

Table 4. Number of sightings of the most commonly detected species from the ship survey (harbour porpoise 

Beaufort 0-2; all other species Beaufort 0-4). Tracker sightings and duplicates were used in mark-recapture 

distance sampling analysis only to estimate detection probability and to correct estimates of mean group size. 

Duplicates shown are Definite and Probable duplicates, as used in analysis.  

Species 
Total 

sightings 
Primary 
sightings 

Tracker 
sightings 

Duplicates 

Harbour porpoise 343 167 217 41 

Bottlenose dolphin 27 15 18 6 

wƛǎǎƻΩǎ dolphin 5 4 3 2 

White-sided dolphin 16 10 11 5 

Unid white-beaked or white-sided dolphin 4 2 2 0 

Common dolphin 106 82 52 28 

Striped dolphin 104 56 69 21 

Unidentified common or striped dolphin 126 44 96 14 

Unidentified dolphin 53 17 37 1 

Pilot whale 58 37 41 20 

Beaked whales (all species) 65 35 38 8 

Sperm whale 40 16 25 1 

Minke whale 9 7 3 1 

Fin whale (blocks 8 & 9) 276 205 133 62 

Fin whale (blocks 11, 12 & 13) 708 368 486 146 
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Figure 4. Distribution of sightings used in analysis of the most commonly detected species. Underlying effort is 

also that used in analysis: aerial survey - good and moderate conditions; ship survey - Beaufort 0-2 for harbour 

porpoise, Beaufort 0-4 for all other species. (a) harbour porpoisŜΤ όōύ ōƻǘǘƭŜƴƻǎŜ ŘƻƭǇƘƛƴΤ όŎύ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴΤ 

(d) white-beaked (blue dot) and white-sided (red dot) dolphins. Continued on following pages. 

  

(a) Harbour porpoise 

όŎύ wƛǎǎƻΩǎ ŘƻƭǇƘƛƴ (d) White-beaked and 

white-sided dolphins 

(b) Bottlenose dolphin 
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Figure 4 (continued). Distribution of sightings used in analysis of the most commonly detected species. 

Underlying effort is also that used in analysis: aerial survey - good and moderate conditions; ship survey - 

Beaufort 0-4. (e) common dolphin; (f) striped dolphin; (g) unidentified common or striped dolphin; (h) pilot 

whale. 

  

(e) Common dolphin (f) Striped dolphin 

(g) Unid common or striped dolphin (h) Pilot whale 


