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Introduction 

 
Monitoring highly mobile marine species such as cetaceans, many of which may spend most if not all of 
their lives out of sight, can be extremely difficult. In many countries cetacean stranding and sighting 
schemes have been developed for this purpose. Data obtained through a cetacean sighting scheme have 
recently been recognized as a Marine Environmental Impact Indicator and “an important tool for describing 
trends in cetacean numbers and distribution” (Boelens et al. 2004).  The IWDG Stranding and Sighting 
Schemes, which have been operating since 1991, may provide a baseline for monitoring the status of 
cetaceans throughout the island of Ireland and enable agencies and government departments to fulfill their 
statutory obligations.     
 
A number of different methods are used in the UK and Ireland to gather cetacean sightings visually (Evans 
and Hammond 2004).  Casual or incidental sightings are observations made while an individual’s attention 
is not directed solely at watching for cetaceans.  In contrast, targeted observations include watches where 
effort is recorded, these may be carried out from vantage points on land or survey platforms at sea or in the 
air.  During targeted surveys the amount of effort is quantified and estimates of relative abundance can be 
generated. Targeted surveys using platforms of opportunity e.g. ferries or survey vessels conducting other 
marine research, involve dedicated cetacean observers but the track of the vessel is not influenced by the 
observer or presence of animals.  Therefore they are not considered to be dedicated surveys even though 
observations are targeted.  Dedicated surveys are those on which the actual course and activity of the vessel 
is determined by the surveyors. Cetaceans are regularly observed inshore, indeed for some species such as 
harbour porpoise and inshore bottlenose dolphins, most sightings of these species are within sight of land 
and land-based observations provides excellent opportunities to monitor their status.  O’Brien et al. (2009) 
recently carried out a full review of methodology and studies in Ireland.   
 

Land-based monitoring schemes 
 

Land-based watches for cetaceans have been carried out in Ireland and the UK for many years. During the 
1960s and 1970s, locations such as Cape Clear Bird Observatory, Co Cork reported sightings on a regular 
basis and these data were collated by the UK Cetacean Group that was formed in 1973 (Evans 1976, 1980).  
Land-based watches, especially in west Cork revealed not only regular summer concentrations of harbour 
porpoise (with locations such as Roaringwater Bay being particularly important), but also a wide variety of 
other species including fin, minke, humpback, northern bottlenose and killer whales and Risso’s, common, 
bottlenose, white-beaked and Atlantic white-sided dolphins. Although widely distributed, minke whales 
were apparently uncommon at least until the late 1980s (Evans, 1980). O’Brien et al. (2009) recently 
reviewed all data from sightings schemes in Ireland.  These types of data have been used in studies of local 
cetacean behaviour (e.g. Stockin et al. 2006) and Pierce et al. (2010) recently reviewed land-based sightings 
data for monitoring the presence and abundance of cetaceans off the Galician coast between 2003 and 
2007.   
 
In 1991, the Irish Whale and Dolphin Group (IWDG) established a cetacean sighting scheme, throughout 
the island of Ireland, which included the collection of casual and effort-related sightings data from a diverse 
range of contributors including members of the public and the research community.  A pilot constant effort 
sighting survey was carried out between September and October 1992 by Berrow (1993). He recorded 
cetaceans at eight (31%) of the 26 sites visited with relative abundance greatest off the southwest coast. 
Berrow et al. (2002) reviewed 996 hours of land-based effort watches, highest sighting rates (0.5-1.0 per 
hour) were reported for harbour porpoise off Co Dublin, bottlenose dolphin in the Shannon Estuary and 
dolphins and minke whale off Co Clare, although coverage remained patchy.  Berrow et al. (2005) 
reviewed 3,689 cetacean sightings and 903 quantified effort watches collected between 2003 and 2005.  
Sighting rates per hour were presented for 11 sites at which there were more than 30 watches carried out. 



 2 

 
Irish Scheme for Cetacean Observation and Public Education (ISCOPE) 
 
In 2003 a new scheme called Irish Scheme for Cetacean Observation and Public Education (ISCOPE) was 
initiated, which aimed to promote better awareness and knowledge of cetaceans (whales, dolphins and 
porpoises) in Irish waters by encouraging public participation in cetacean recording. This initiative was 
followed by ISCOPE II (2005-2009). Under ISCOPE the constant effort recording scheme was 
incorporated into a programme called the Inshore Cetacean Monitoring Programme (ICMP), through 
developing a systematic monitoring scheme with strict protocols. A protocol was developed in order to 
reduce varaiability between observers and sites.  The protocol was not too presciptive as each observer has 
their own watching style and preferences and if a protocol is to rigid then volunteer observers may be 
reluctant to contribute to the scheme.  The protocol was refined at the end of the first ISCOPE period 
including the flexibility of carrying out two watches in a month if a watch is missed in the preceding 
month. 
 
At present 14 sites from all around the island of Ireland are watched each month in suitable sea conditions. 
Other sites are also watched by IWDG but these 14 sites are the core sites monitored under the ICMP. 
These sites were selected using a number of criteria. The most important criterium was the suitability for 
land-based sea-watching (height above sea level, aspect, access) and to provide a wide geographical spread 
around the island of Ireland as possible. Berrow et al. (2002) reviewed 619 effort watches at 36 sites and 
used this to inform site selection.  
 
Here we present a review of these data and explore trends in distribution and abundance.  The constant 
effort scheme is evaluated and recommendations regarding its development are presented. 
 

Methods 
 
Land-based watches, during which the amount of time (effort) is quantified, have been undertaken by the 
IWDG since it was established in 1991. These watches were carried out largely opportunistically although 
some sites such as Howth Head, Co Dublin and the Old Head of Kinsale, Co Cork were watched 
systematically.  In 2005, an Inshore Cetacean Monitoring Programme (ICMP) which involves monthly 
sampling at 14 sites all around the Irish coast was initiated (see Figure 1 for locations). A standardised 
methodology was developed (see Appendix I) which basically involved carrying out one watch per month 
in sea-state 2 or less for 100 minutes duration. Time, location, species identification and group size of all 
sightings were recorded and submitted to the IWDG on standard forms.  Each site was generally watched 
by the same observer using the same optics (both binoculars and telescope).  On five occasions an observer 
changed during the course of the study but they were replaced with an experienced watcher who was 
provided with the appropriate optics. 
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Figure 1. Map of effort sites surveyed as part of the Inshore Cetacean Monitoring Programme 

 
In order to ensure the quality of the data maintained on the database, it is essential to have a system of 
validating records and data control.  Each sighting record is assessed to determine whether the basic 
information on the sightings form is complete e.g. date, location and contact information of the observer.  
All records are then assessed by IWDG using their experience in “field identification” of cetaceans and 
knowledge of the observer to determine whether the species reported is accurate based on the description of 
each sighting.  Increasingly, records are being submitted with photographs or video to verify the record.  If 
the record is submitted verbally the observer is asked to describe what was seen by prompting for 
information without giving hints as to what the characteristic should look like e.g. bushy blow.  Other 
factors such as weather conditions especially sea-state, observer experience and confidence level are also 
factors used in assessing records. 
 
If insufficient information is provided to verify the sighting record then the species identification is 
downgraded to a level which the information provides warrants.  For example; a dolphin sighting may be 
reported as a common dolphin (Code 2254) but the observer has not provided sufficient information to 
distinguish from a striped dolphin (Code 2255).  This sighting would be coded as a common/striped 
dolphin (Code 2034).  If the information is insufficient for this category then it will be downgraded further 
to patterned dolphin (2032), or perhaps further again to dolphin species (2200), until the code reflects the 
level of information provided. 
 
Data structure 
  
The data set included all cetacean sightings from 14 sites around the Irish coast from 1991 to 2009. The 
number of days with effort and total number of sightings from all sites between 1991 and February 2009 
that were used in the analysis are shown in Table 2.  
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All data including all sea states and all years for all species observed were compared. This included the 
identification of i) relative abundance of cetaceans at each location, ii) seasonal variability in relative 
abundance, iii) temporal variability in relative abundance and iv) the effect of sea-state on relative 
abundance. Relative abundance may be expressed as the number of sightings per minute or the total 
number of animals per minute, 
 
In order to carry out the most robust analysis possible the data were stratified by sea-state, where only 
watches carried out in sea-state ≤2 were used.  The visual detectability of most species of cetacean declines 
considerably in sea-state ≥3 and thus the potential for not observing aniumals that are present (false 
negatives) during watches increases.  Larger species with highly visable cues, such as the blows of large 
whales are less influenced by increasing seas-state but in order to provide a robust overall analysis and site 
investigation we have only used the best data available.  More detailed species or site specific 
investigations can utilise data from higher sea-states or even try and correct for those animals probably 
missed in sea-state ≥3 but this dilutes the good data. Detailed regional and species analysis have excluded 
data collected pre-ISCOPE which include the years 1991-2003.  Watches during this period were less 
systematic and did not follow a rigid protocol.   
  
Finally species with few sightings during effort watches were excluded from detailed analysis as clearly 
there were not enough data to make useful statements about abundance or status.  These included killer 
whale, humpback whale and unidentified cetacean species.  
 
Statistical analysis 
 
Locations were grouped into four geographic regions, namely North, East, South and West. The relative 
importance of region, year and season in determining the relative abundance for each species were explored 
separately.  
 
For the overall analysis, data were analysed using an Analysis of Variance (ANOVA)  using the public 
domain package “R.” ANOVAs allow you to explore the influence of different variables such as year, 
season and location.  For example a test is performed to determine whether there were significant 
interactions in the number of sightings or relative abundance between years.  The data can be further 
explored by investigating whether there was a significant relationship between location and season or year, 
i.e. are there significantly more sightings in different seasons or years at a specific location, or is there a 
difference in cetacean abundance within a season between years (Se x Yr). Finally the influence of three 
variables (Location, Year and Season) can be explored. For each ANOVA the F value is presented ith the 
number of degrees of freedom (df), which reflects the sample size (is one less than the sample size. e.g. 
four seasons, gives a df of 3) and the P value.   
 
In all cases, data were heterogeneous and were log (X + 0.01) transformed. Transformation failed to 
remove heterogeneity and consequently, a more stringent Type-II (α) error rate of 0.01 was selected to 
indicate significant differences (Underwood, 2004). Data were compared using the log transformation of 
‘Abundance per minute’ and referred to as logpermin, herein. A logpermin value of -2 indicates zero 
abundance, with abundance increasing as logpermin tends toward zero.   
 
 
.   
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Results 
 
The results are presented in three main sections.  The first section involves an overall analysis of the entire 
dataset followed by a deeper analysis of a sub-set of these data to explore regional, seasonal and annual 
trends.  In the site analysis each site is reviewed and inter-annual trends in the data presented.  This is 
followed by a review of the main species recorded by the ICMP.  
 

Overall analysis 
 
A total of 1,263 watches from 14 sites were used in this analysis (Table 1).  This resulted in 1,448 sightings 
of at least eight different species.  
 
Coverage at inshore monitoring sites 
 
Coverage at the 14 sites has been mixed (Table 1).  Some sites have excellent data over the past 4-5 years 
(Ram Head, Co Waterford; Slea Head, Co Kerry; Ramore Head, Co Antrim) while others have a good 
time-series (Loop Head, Co Clare).  Other sites were have a good historically data-set but have large gaps 
(Howth Head, Co Dublin), while others have poor coverage (Hook Head, Co Wexford; Downpatrick Head, 
Co Mayo and Malin Beg, Co Donegal).   
 

Table 1. Number of watches carried out at each inshore monitoring site 1994-2009. 
 
 
Site 
 

 
94 

 
95 

 
96 

 
99 

 
01 

 
02 

 
03 

 
04 

 
05 

 
06 

 
07 

 
08 

 
09 

 
Total 

 
No. of 

sightings 
 
Howth Head  

 
16 

 
24 

 
29 

      
5 

 
12 

 
15 

 
17 

 
16 

 
134 

 
79 

Hook Head       1 1 1 9 9 3 12 6 42 21 
Ram Head         20 77 47 51 46 28 269 367 
Galley Head        40 47 24 16 14 18 15 178 273 
Castle Point          12 6 12 13 13 56 72 
Slea Head     1  4 8 18 42 65 67 37 30 293 564 
Loop Head  1  2 1 5 15 4  16 9 10 15 15 89 78 
Black Head    2 1 5 15 4  16 9 10 15 11 90 74 
Downpatrick Head         10 8 2 14 13 47 11 
Malin Beg         12 5 9 0 6 2 34 5 
Dunree Head         6 7 9 13 12 45 41 
Ramore Head        15 20 19 31 24 32 151 89 
Portmuck Island       4 5 11 7 9 12 17 67 69 
Grey Point        2 9 8 21 25 26 24 115 

 
70 

 
Presence of cetaceans at watch sites 
 
Eight species have been recorded by the Inshore Cetacean Monitoring Scheme (Table 2).  Four of these 
species (harbour porpoise, common dolphin, bottlenose dolphin and minke whale) have been recorded at a 
wide range of sites with harbour porpoise occurring at all sites. Other species such as fin and humpback 
whales are restricted to the south and southwest sites.  
 
The most species were recorded at Galley Head (8), followed by Slea and Ram Heads (7). Portmuck Island 
with five species was the most diverse site in Northern Ireland. 
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Table 2. Occurrence of each species recorded at effort watch sites. 
 

 
Site 
 

 
HP 

 
CD 

 
BND 

 
RD 

 
KW 

 
MW 

 
FW 

 
HW 

Howth Head          
Hook Head          
Ram Head          
Galley Head          
Castle Point          
Slea Head          
Loop Head          
Black Head          
Downpatrick          
Malin Beg          
Dunree Head         
Ramore Head         
Portmuck Island         
Bloody Bridge         

 
HP = Harbour porpoise, CD = Common dolphin, BND = Bottlenose dolphin, RD = Risso’s dolphin 
KW = Killer whale, MW = Minke whale, FW = Fin whale, HW = Humpback whale 

 
Relative cetacean abundance at each location (with all sea-states considered) 

 
Cetaceans were observed at all 14 locations. Overall cetacean abundance was greatest in the southern 
region with similar abundance at eastern and western region and least abundance in the northern region.  
with greatest overall abundance observed at Galley Head (south), Slea and, to a lesser extent, Loop Head in 
the west and Portmuck Island in the east (Fig. 2).  Fewest cetaceans were observed at Malin Beg and 
Downpatrick Head, both in the northern region. However sightings effort at both these latter sites, and 
especially Malin Beg, was poor and the number of watches amongst the lowest of any sites thus these data 
must be treated with caution.  

 
Table 3. ANOVA comparing total cetacean sightings at each of 14 locations and in all sea states 
(complete dataset) 

 
 df MS F P  
Location (Lo) 13 6.89 28.19 2.2x10-16 *** 
Year (Yr) 14 0.59 2.43 0.002 ** 
Season (Se) 3 5.76 23.52 9.5 x10-15 *** 
Lo x Se 39 0.83 3.37 4.1 x10-11 *** 
Lo x Yr 72 0.44 1.80 8.5 x10-5 *** 
Se x Yr 29 0.32 1.29 0.141  
Lo x Se x Yr 127 0.20 0.83 0.911  
Residuals 1072 0.25    

 
All data are log(x+0.01) transformed Cochran’s Test, p < 0.05*  

* signifiicance adjusted to p < 0.01 (Type II error) 

 
An ANOVA indicated that cetacean abundance varied significantly depending on location, year and season 
(Table 3). At a finer scale, the analysis indicated that cetacean abundance varied between seasons within 
the same locations (Location × Season, Fig. 2) and varied between years within the same locations 
(Location × Year) but not within seasons between years (Season × Year) i.e. the seasonal trends were 
consistent between years.  Also there was no significant variation in this seasonal abundance within sites 
suggesting these seasonal trends were also consistent at all sites within a region. 
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(a) North sites 
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(b) East sites 
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 (c) South sites 
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(d) West sites 
 

 
log Abundance min-1 

 
Figure 2. Mean log abundance/min at each Location × Season. Data shown are separated to indicate 
differences within Region (a) north, (b) east, (c) south and (d) west. Season data shown are 1 = Winter, 
2 = Spring, 3 = Summer, and 4 = Autumn. Location abbreviations: Ramore Head (RH), Dunree Head 
(DH), Malin Beg (MB), Downpatrick (DP), Grey Point (GP), Portmuck Island (PI), Howth Head (HO), 
Castle Point (CP), Galley Head (GH), Ram Head (RA), Hook Head (HH), Black Head (BH), Loop 
Head (LH) and Slea Head (SH). Data for species and year are pooled. Sightings of -2.0 indicate no 
sightings. Number of sightings increase as values tend towards 0.  Error bars indicate one Standard 
Error. 

 
Temporal variation in cetacean abundance 
 
The number of sightings, sighting rate and mean watch duration for each year with data is shown in Figure 
3. There were no data available for 1997 or 1998. There was a significant interaction between Location × 
Year (Table 3), however, we have only considered the main effect of Year. Cetacean numbers have varied 
over time with the greatest numbers observed in 1999 and the fewest in 1993 and 2001.However the total 
number of watches prior to 2005 were generally low so the data must be treated with caution.   
 
In years since 2002, the mean sighting rate of cetaceans has been relatively consistent, irrespective of the 
increase in overall effort.  This suggests that watch effort is sufficient to establish overall trends in cetacean 
abundance in Irish coastal waters and is actually greater than required. However when individual regions 
and sites are considered then a larger dataset is required for finer scale monitoring. This is required to 
explore in more detail if changes in status or distribution were recorded.  Local (site specific) changes in 
cetacean distribution and abundance could reflect more accurately local changes in environmental 
conditions and sufficient data are required to explore this at the site level. 
 
Sightings in 2001 were poor despite similar, albeit low, overall sightings effort to 1999 and 2000.  Sighting 
rates from 2002 to 2009 were quite consistent with peaks in 2003 and 2007.  These peaks suggest that 
cetacean abundance was greater inshore during these years.    
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Figure 3. Primary axis data indicates mean log abundance/min/year (± SE). Data for species, location and 
season are pooled. Secondary axis data (white and grey bars) indicate the total number of days with 
watches in each year (white), and average watch duration (± SE) (grey). 

 
Effect of sea state condition on cetacean abundance estimates 
 
Sea state had a significant effect on the number of cetacean sightings (F=12.89, df=2, P<0.001). The 
number of cetacean sightings recorded in sea-state 2 was lower than during sea-state 1 and 0, which were 
not significantly different from each other. While the number of cetacean sightings were reduced during 
sea-state 2 in comparison to sea-states 1 and 0, we have used these data as it is normal to stratify under sea-
state 2 and is consistent with the field protocol which requests that all watches should be carried out in sea-
state ≤2. Sea conditions of sea-state 0 or 1 are extremely rare, especially in the winter and at western and 
northern sites, thus if data from sea-state 2 were also removed then the data-set would be too small for any 
analysis.  
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Figure 4. Mean log abundance/min (± SE) in each sea state 0-2. Data for species, location, season and year 
are pooled. 

 
Subset of data from sea states 0-2 and between 2004 -2008 
 
Analysis of total cetacean relative abundance was performed using data collected at sea states 0, 1 and 2 
during 2004 – 2009 and data grouped in to four regions and four seasons (Table 4).  By removing data pre-
2004 and in sea-state ≥3, we have provided a more robust dataset to explore regional and seasonal 
variations in abundance and sighting rates. The exclusion of sea-states 3 and 4, and the years 1991-2003 led 
to 60% reduction in the data-set. The following sites were included in four regions: 
 

North:  Downpatrick, Dunree Head, Ramore Head, Malin Beg (4 sites) 
East:  Grey Point, Portmuck Island, Howth Head (3 sites) 
South:  Hook Head, Ram Head, Galley Head, Castle Point (4 sites) 
West:  Slea Head, Loop Head, Black Head (3 sites) 

 
Subsequent analyses compared the log abundance/min of each cetacean species separately within each of 
four regions and four seasons. Figure output is determined by the outcome of the species-specific ANOVA 
i.e. plots of interactions or main effect.  
 

Table 4. Total number of days with watches in each region and season  
between 2004 and 2009 and sea-state ≤2. 

 
 

Region 
 

 
Season 

 
 Winter Spring Summer Autumn 

North 16 43 60 37 
East 19 32 50 25 
South 58 74 85 83 
West 

 

31 
 

70 
 

72 
 

79 
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Site Summaries 
 
The data collected under the ICMP is collected at 14 different sites around the entire coast. Here we present 
a summary of each site including the proportion of watches with sightings, stratified by sea-state and trend 
analysis if sufficient data allows. A one-way ANOVA was performed on non-transformed data where a 
Levene’s test showed there were no differences in variance.  This tended to be for sites with a large number 
of samples. A General Linear Model (GLM) was then run if data were normally distributed to identify any 
years with elevated sighting rates. A non-parametric Kruskall-Wallis test was used on smaller datasets even 
if a Levene’s test showed there was no differences in variance as the data were unbalanced.   
 
An overview of the rate of sightings per hour at each of the 14 constant effort sites are shown in figure 5.  
Sighting rate increased along the south and southwest coasts before declining in the northwest and 
increasing slightly along the north coast.  A similar trend occurred with the number of animals per hour 
watched.  However both sighting rate and animal abundance was less than expected off Castle Point, which 
probably reflected that this site looks into a bay (Roaringwater Bay cSAC) rather than looking into the open 
ocean. Relative abundance off Ramore Head, Co Antrim was also slightly less than might be expected from 
adjacent sites.  

0

0.5

1

1.5

2

Ho
wt
h H

ea
d

Ho
ok
 H
ea
d

Ra
m 
He
ad

Ga
lle
y H

ea
d

Ca
stl
ep
oin

t

Sle
a H

ea
d

Lo
op
 H
ea
d

Bl
ac
k H

ea
d

Do
wn
pa
tri
ck

M
ali
n B

eg

Du
nr
ee
 H
ea
d

Ra
mo

re
 H
ea
d

Po
rtm

uc
k

Bl
oo
dy
 B
rid
ge

Sightings per hour

0

4

8

12

16

Ho
w
th
 H
ea
d

Ho
ok
 H
ea
d

Ra
m
 H
ea
d

G
al
le
y 
H
ea
d

Ca
st
le
po
in
t

Sl
ea
 H
ea
d

Lo
op
 H
ea
d

Bl
ac
k 
H
ea
d

Do
w
np
at
ric
k

M
al
in
 B
eg

Du
nr
ee
 H
ea
d

Ra
m
or
e 
He
ad

Po
rtm

uc
k

Bl
oo
dy
 B
rid
ge

Animals per hour

   
Figure 5. Cetacean sighting rate per hour (a) and relative abundance (b) for all species in all sea conditions 

combined. 
 

Data were stratified by sea-state with all watches carried out in sea-state ≥3 removed which provided the 
most robust dataset from which to explore trends.  The total number of animals recorded per watch for each 
species was used rather than per sighting as group size at each site is dynamic and is constantly changing 
throughout a watch.  Some observers are inclined to lump sightings of the same species together while 
others record each group separately. 
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Howth Head, Co Dublin 
 

Observers: Conal O’Flanagan Owen McManus and Brian Glanville 
 

Howth Head is a headland north east of Dublin City. Originally an island, it is connected to the mainland 
via a narrow strip of land and forms the northerly boundary of Dublin Bay, roughly corresponding to 
Killiney Head in the south. At the watch site water depth off the headland drops quickly to 35m.  
 

        

Howth Head                          Chart of Howth Head  
 

Summary of effort watches from Howth Head 
 

  Number of watches 134 

  Total hours watched 187.1 

  Mean mins per watch 83 

  Number of sightings 79 

  Mean sightings per hour 0.4 

  Number of animals seen 232 

  Mean animals per hour 1.2 
  Actual species 3 (HP, BND, MW) 

 

The first watch from this site was carried out in June 1994. Since then a total of 134 watches have been 
completed up to 2009 with 187.1 hours of watch effort. Sightings were made on 79 watches (59%) and 79 
sightings were made in total.  All were of harbour porpoise except one sighting of six bottlenose dolphins 
and one sighting of a single minke whale. Over the last five years harbour porpoise have been recorded 
throughout the year except May and June (Table 5) which reflects a general decline in sightings inshore of 
harbour porpoise during this period, which is thought to be associated with calving.  The proportion of 
watches with sightings has declined from more than 80% between 1994-96 to 40-60% between 2005-2009 
but has increased each year from 2005 to 2009 (Fig. 6).   
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Figure 6. Proportion of watches with sightings from Howth Head 1994-96 and 2005-2009 
 



 13 

Of the 134 watches in this analysis, 26 were carried out in sea-state 3 and 18 in sea-state 4.  These records 
were eliminated from the following analysis. A Kruskall-Wallis test was carried out on the mean sighting 
rate of harbour porpoise across years 1994-96 and 2005-09. This showed that the mean sighting rate was 
not significantly different (H=, df=4, P=0.089) despite a reduction in sighting rate during the latter period. 
This change may have been influenced by changes in observers at this site. However, although the 
proportion of watches with sightings of harbour porpoises has increased between 2005 and 2009 there was 
no significant difference in sighting rate (H=4.38, df=4, P=0.356) over the last five years. 
  
Table 5. Cetacean occurrence during effort watches over the last five years at Howth Head, Co Dublin  

 
Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND ND ND ND     ND  √  17 

 2006  ND √     √  ND √ ND 38 

 2007 ND ND √     √ √  √ √ 50 

 2008  √     √ √ √   √ 42 

 2009 √ √ √ √   √ √ √ √ √ √ 83 

Minke whale 2005 ND ND ND ND     ND    0 

 2006  ND      √  ND  ND 11 

 2007 ND ND           0 

 2008             0 

 2009             0 

Bottlenose dolphin 2005 ND ND ND ND     ND    0 

 2006  ND        ND  ND 0 

 2007 ND ND           0 

 2008      √       8 

 2009             0 
(ND=No Data) 

 

 
 
 
 
 
 
 
 



 14 

Hook Head, Co Wexford 
 

Observers: Tony Murray and Jim Hurley 
 

Hook Head is a headland on the Hook peninsula, located on the east side of the estuary of the three sisters 
rivers (the Nore, Suir and the Barrow). Hook Head is the oldest lighthouse in Ireland, and one of the oldest 
in Europe still operating. At the watch site water depth off the headland drops gently to 35m.  
 

     

      Hook Head lighthouse                             Chart of Hook Head  
 

Summary of effort watches from Hook Head 
 

  Number of watches 42 

  Total hours watched 71.2 

  Mean minutes per watch 101 

  Number of sightings 21 

  Mean sightings per hour 0.3 

  Number of animals seen 52 

  Mean animals per hour 0.7 
  Actual species 5 (HP, CD, MW, FW, HW) 

 

Watches have been carried out from Hook Head since July 2002 but only in years 2005-2006 and 2008 and 
2009 have there been a reasonable level of watch effort.  There have been 42 watches carried out, with a 
total of 21 sightings made on 15 watches (36%) (Fig. 7).  No sightings were reported in 2008. At least five 
species have been recorded with harbour porpoise (53%) the most frequently recorded, followed by 
common dolphin (19%), and single sightings of minke, fin and humpback whales. There was insufficient 
data to carry out an analysis of variance.   
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Figure 7. Proportion of watches with sightings from Hook Head 2005-2009. 

 

Table 6. Cetacean occurrence during effort watches over the last five years at Hook Head, Co Wexford  
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Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 √ ND ND ND   √  √ ND √  50 

 2006   ND ND ND √ √ ND  √  ND 43 

 2007 ND  ND ND ND √ ND ND ND ND ND ND 50 

 2008 ND            0 

 2009   ND ND ND   ND     0 

Minke whale 2005  ND ND ND      ND   0 

 2006   ND ND ND   ND  √  ND 14 

 2007 ND  ND ND ND  ND ND ND ND ND ND 0 

 2008 ND            0 

 2009   ND ND ND   ND     0 

Common dolphin 2005  ND ND ND     √ ND √ √ 38 

 2006   ND ND ND   ND    ND 0 

 2007 ND  ND ND ND √ ND ND ND ND ND ND 50 

 2008 ND            0 

 2009   ND ND ND   ND     0 

Fin whale 2005  ND ND ND      ND   0 

 2006  √ ND ND ND   ND    ND 14 

 2007 ND  ND ND ND  ND ND ND ND ND ND 0 

 2008 ND            0 

 2009   ND ND ND   ND     0 

Humpback whale 2005  ND ND ND      ND   0 

 2006  √ ND ND ND   ND    ND 14 

 2007 ND  ND ND ND  ND ND ND ND ND ND 0 

 2008 ND            0 

 2009   ND ND ND   ND     0 

(ND=No Data) 
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Ram Head, Co Waterford 
 

Observers: Andrew Malcolm and Anne Trimble 
 

Ram Head is a small headland on the east side of Youghal Bay on the border between County Cork and 
Waterford. It provides excellent views into the Celtic Sea. The watch site water depth off the headland 
drops gently to 30-40m.  
 

             

Ram Head                          Chart of Ram Head  
 

Summary of effort watches from Ram Head 
 

  Number of watches 269 

  Total hours watched 431 

  Mean minutes per watch 97 

  Number of sightings 367 

  Mean sightings per hour 0.9 

  Number of animals seen 4477 

  Mean animals per hour 10.6 
  Actual species 7 (HP, CD, BND, RD, MW, FW, HW) 

 

This is presently one of the best watched sites in Ireland with a total of 269 watches carried out since 
August 2004. Sightings were recorded on 167 watches (62%). The proportion of watches with sightings has 
remained remarkably high and consistent (Fig 8), ranging from 68% to 86% of watches each year, with a 
slight peak in 2007.   
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Figure 8. Proportion of watches with sightings from Ram Head 2004-2009. 
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Of the 367 sightings made most (37%) were of harbour porpoise, followed by common dolphin (28%), fin 
whale (16%) and minke whale (5%).  Another three species: bottlenose dolphin (2 sightings), Risso’s 
dolphin (3 sightings) and humpback whale (9 sightings) were also recorded. Harbour porpoise and common 
dolphin have been reported in all months over the last five years (Table 7), minke whales from April to 
November and fin whale mainly from November to February.  There has been an increase in the proportion 
of watches with harbour porpoise and common dolphin sightings and a decline in minke whales while fin 
whale sightings are quite consistent (Fig. 9).  
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 Figure 9. Proportion of watches with sightings from Ram Head 2004-2009 in all sea-states 
 
There were 117 watches carried out in sea-state ≥3, which have been removed from the following analysis. 
A Kruskall-Wallis test was carried out on sighting rates per year for harbour porpoise, common dolphin and 
fin whale. Sighting rates for harbour porpoise have increased significantly (H=25.97, df =11, P=0.007) with 
were significantly elevated in 2007 and 2009 (GLM; P<0.01).  
 
Common dolphin sighting rates also increased significantly through the survey period (H=11.24, df =5, 
P=0.047). The sighting rate for fin whale was also stable over the last six years (H =7.58, df =10, P=0.609). 
Fin whales were recorded in each year surveyed with an increase in sighting rate in 2005, but this was not 
significant.  The numbers of sightings of other species were too few for analysis.   
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Table 7. Cetacean occurrence during effort watches over the last five years at Ram Head, Co Waterford  

 
Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 √   √   √ √  √ √ √ 58 

 2006 √ √ √ √  √ √  √ √  √ 75 

 2007 √ √ √ √ √ √ √ √ √ √ √ √ 100 

 2008 √ √ √ √ √   √ √  √ √ 75 

 2009 √ √  √ √  √ √ √  √ √ 75 

Common dolphin 2005 √ √     √ √ √ √ √ √ 67 

 2006 √ √   √   √   √ √ 50 

 2007 √ √ √ √     √ √ √ √ 67 

 2008 √ √ √ √  √    √ √ √ 67 

 2009 √ √ √  √ √   √  √ √ 67 

Bottlenose dolphin 2005         √    8 

 2006             0 

 2007             0 

 2008          √   8 

 2009             0 

Risso’s dolphin 2005          √   8 

 2006             0 

 2007           √  8 

 2008          √   8 

 2009             0 

Minke whale 2005             0 

 2006    √ √ √ √   √   42 

 2007     √ √ √    √  37 

 2008    √  √   √    25 

 2009             0 

Fin whale 2005 √ √   √  √    √ √ 50 

 2006 √ √ √        √ √ 42 

 2007 √ √   √ √     √ √ 50 

 2008  √         √ √ 37 

 2009 √ √ √        √  37 

Humpback whale 2005 √ √           17 

 2006           √  8 

 2007           √ √ 17 

 2008       √      8 

 2009             0 

(ND=No Data) 
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Galley Head, Co Cork 
 

Observer: Pádraig Whooley 
 

Galley Head Lighthouse is situated on the Galley Head in the very heart of West Cork at about 130 feet 
above sea level, overlooking St George's Channel and Red Strand to the east and the Long Strand to the 
west. At the watch site water depth off the headland drops rapidly to 2025m them gently to 40-50m.  
 

          

Galley Head                           Chart of Galley Head  
 

Summary of effort watches from Galley Head 
 

  Number of watches 178 

  Total hours watched 223.6 

  Mean minutes per watch 97 

  Number of sightings 273 

  Mean sightings per hour 1.2 

  Number of animals seen 3394 

  Mean animals per hour 15.3 
  Actual species 8 (HP, CD, BND, RD, KW, MW, FW, HW) 

 

The first watch from Galley Head was carried out in August 1993 but watching started systematically in 
2003.  Between 1993 and 2009 a total of 178 watches were carried out.  Sightings were recorded on 134 of 
watches (75%) with 269 sightings made of at least eight species.  The harbour porpoise was the most 
frequently recorded species (30%), followed by common dolphin (19%) and fin and minke whale (both 
16%). There were also 6 sightings of humpback whale, four of Risso’s dolphin and single sightings of 
bottlenose dolphin and killer whale.  Harbour porpoise were recorded in all months except December to 
February, common dolphin and minke during summer and autumn and fin whale from August to January.  
The proportion of watches with sightings has declined from around 80% during 2003-2007 to around 40-
50% in 2008 and 2009 (Fig 9).  
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Figure 9. Proportion of watches with sightings from Galley Head 2003-2009. 



 20 

Sea-state 3 or more was reported on 38 watches but when removed the trend was still apparent with lower 
sighting rates during the last two years (Fig. 19). A Kruskal-Wallis test was carried out on sighting rates per 
year for harbour porpoise, common dolphin, fin whale and minke whale.  There was a significant 
(H=26.62, df=6, P=0.001) decrease in sighting rates for harbour porpoise. A GLM model showed that the 
rate for 2004 was significantly greater than 2008 (P=0.02), which reflects the overall decline. Even though 
sample sizes between 2006 and 2008 were small, the trend from 2003 to 2005 with larger samples sizes 
was consistent.  
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Figure 10. Proportion of watches with harbour porpoise sightings from Galley Head 2003-2009. 

 

There was a decrease in sighting rates of common dolphin, but this was not quite significant (H=11.14, 
df=6, P=0.084). Sighting rates for fin whales were significantly different (H=21.43, DF=6, P=0.002) over 
the period 2003-2009 but a GLM showed that although the rate in 2004 was elevated it was not 
significantly elevated compared with other years. Minke whale sighting rates were consistent throughout 
the period 2003-2008 (H=12.00, df=6, P=0.062). Why there was a decline in harbour porpoise sightings at 
Galley Head (Fig. 20), which was not recorded at adjacent sites is not clear and only further monitoring 
will show if this trend is consistent. 
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Table 8. Cetacean occurrence during effort watches over the last five years at Galley Head, Co Cork  

 
Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND  √ √ ND √ √  √ ND √ √ ND 88 

 2006 ND   ND  √    √   20 

 2007  ND √ √ √ √  √     45 

 2008   √    √ √     25 

 2009    ND    √ √    18 

Common dolphin 2005 ND    ND  √ √ ND √ √ ND 50 

 2006 ND   ND   √    √  20 

 2007  ND      √ √   √ 27 

 2008          √ √ √ 25 

 2009    ND     √ √   18 

Bottlenose dolphin 2005 ND    ND    ND   ND 0 

 2006 ND   ND         0 

 2007  ND           0 

 2008             0 

 2009    ND         0 

Risso’s dolphin 2005 ND    ND    ND   ND 0 

 2006 ND   ND         0 

 2007  ND     √      9 

 2008             0 

 2009    ND         0 

Killer whale 2005 ND    ND    ND   ND 0 

 2006 ND   ND         0 

 2007  ND           0 

 2008             0 

 2009    ND         0 

Minke whale 2005 ND    ND √   ND √ √ ND 37 

 2006 ND   ND √ √  √     30 

 2007  ND   √ √   √    27 

 2008       √    √  17 

 2009    ND    √  √   18 

Fin whale 2005 ND    ND   √ ND √ √ ND 38 

 2006 ND   ND      √ √  20 

 2007  ND      √ √ √ √  36 

 2008 √        √ √ √ √ 42 

 2009    ND         0 

Humpback whale 2005 ND    ND    ND √  ND 13 

 2006 ND   ND         0 

 2007  ND           0 

 2008            √ 8 

 2009    ND         0 



 22 

Castle Point, Co Cork 

 
Observer: Pádraig Whooley 

 
Castle Point is on the north side of Roaringwater Bay. It offers the only vantage point overlooking 
Roaringwater Bay, which is a candidate SAC for harbour porpoise.  Water depth n the inner bay is 
relatively shallow at 2030m. 
 

  

   Castle Point                               Chart of Castle Point  
 

Summary of effort watches from Castle Point 
 

  Number of watches 56 

  Total hours watched 85.6 

  Mean minutes per watch 91 

  Number of sightings 72 

  Mean sightings per hour 0.8 

  Number of animals seen 345 

  Mean animals per hour 4 
  Actual species 4 (HP, CD, MW, FW) 

 

Surveys started at this site in January 2005 as it overlooks Roaringwater Bay, which is designated as a 
Special Area of Conservation for harbour porpoise.  Since 2005, 56 watches have been carried out with 
sightings made on 32 (56%) of watches. The proportion of watches with sightings has been quite consistent 
with an increase in 2006 which probably reflects the low number of watches (6) rather than a real increase 
in abundance. Harbour porpoise were recorded throughout the year, common dolphins were recorded 
during winters 2006, 2008 and 2009 and minke whales in summer and autumn 2006-2008. Three sightings 
of a total of six fin whales were all made on the same day in November 2007. 
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Figure 11. Proportion of watches with sightings from Castle Point 2005-2009. 
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From a total of 72 sightings at least four species have been recorded from Castle Point with harbour 
porpoises (64%) the most frequently recorded species followed by minke whale (18%), common dolphin 
(10%) and fin whale (4%). 
 
Eleven watches, all with no sightings, were carried out in sea-state three and were omitted from the 
following analysis.  Sighting rates for harbour porpoise were very consistent with no evidence of a change 
over the survey period (H=0.84, df=4, P=0.933).   
 
Table 9. Cetacean occurrence during effort watches over the last five years at Castle Point, Co Cork  

 
Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 √ √ √  √   √  ND ND ND 56 

 2006 ND ND ND ND ND   √ √ √   57 

 2007   √ √    √ √ √   42 

 2008 √  √      √ √ √ √ 50 

 2009  √   √  √ √ √ √ ND √ 64 

Common dolphin 2005          ND ND ND 0 

 2006 ND ND ND ND ND      √  14 

 2007             0 

 2008         √ √  √ 25 

 2009         √  ND  9 

Minke whale 2005          ND ND ND 0 

 2006 ND ND ND ND ND    √ √   28 

 2007     √  √ √ √ √ √  50 

 2008       √  √   √ 25 

 2009           ND  0 

Fin whale 2005          ND ND ND 0 

 2006 ND ND ND ND ND        0 

 2007           √  08 

 2008             0 

 2009           ND  0 

 (ND=No Data) 
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Slea Head, Co Kerry 

 
Observers: Mick O’Connell and Nick Massett 

 
Slea Head offer a fantastic vantage point overlooking the southern end of Blasket Sound and across to the 
Blasket Islands.  At the watch site water depth off the headland drops rapidly to 30-40m. It overlooks the 
Blasket Islands cSAC which is designated for harbour porpoise. 
 

    

         Slea Head                                    Chart of Slea Head  
 

Summary of effort watches from Slea Head 
 

  Number of watches 293 

  Total hours watched 540.1 

  Mean minutes per watch 110 

  Number of sightings 564 

  Mean sightings per hour 1 

  Number of animals seen 5546 

  Mean animals per hour 10.2 
  Actual species 7 (HP, CD, BND, RD, MW, FW, HW) 

 

Slea Head is the most frequently watched site in Ireland with 293 watches carried out since 1999.  A total 
of 564 sightings have been made of seven species.  The proportion of watches with sightings is very 
consistent and remarkably high especially since 2004, when the number of watches per annum increased 
dramatically.  Sightings were recorded on over 80% of watches carried out in sea-state 2 or less.  Harbour 
porpoise (42%) were the most frequently observed species followed by minke whale (34%), common 
dolphin (13%), bottlenose dolphin (4%), Risso’s dolphin (1%) and two fin whale sightings. Harbour 
porpoise have been recorded throughout the year with minke whales recorded from March to December, 
common dolphin February to October, Risso’s dolphins during the summer and bottlenose dolphins 
sporadically (Table 10).  
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Figure 12. Proportion of watches with sightings from Slea Head between 1999 and 2002-2009. 
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There were 106 watches in sea-state ≥3 which were removed for the following analysis. The proportion of 
watches carried out in sea-state ≤2 with sightings of harbour porpoise were also high though this has 
declined over the last two years (Fig 22).  The proportion of watches with minke whales increased through 
2004 to a peak in 2007 before a since 2008, while the proportion of watches with common dolphin 
sightings also peaked in 2007 and 2008 and have declined in 2009 (Fig 13). 
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Figure 13. Proportion of watches with sightings from Slea Head in sea-state ≤2 

 
There were no significant differences in sighting rates of harbour porpoises between 2004 and 2009 
(H=3.13, df=5, P=0.680) nor of common dolphins between 2006 and 2009 (H=1.82, df=3, P= 0.611).  
There was a significant variation in sighting rates of minke whales between 2004 and 2009 (H = 16.92, 
df=5, P=0.005) with an elevated sighting rate in 2007 (GLM, P>0.05). 
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Table 10. Cetacean occurrence during effort watches over the last five years at Slea Head, Co Kerry 

 
Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 √ √  √ √ √ √ √ √ √ √ √ 92 

 2006 √ √ √ √ √ √ √ √ √  √  83 

 2007 √ √ √ √ √ √ √ √ √ √ √ √ 100 

 2008 √  √ √ √ √ √ √ √ √ √ √ 92 

 2009 √ √    √ √ √ √ √ √ √ 75 

Common dolphin 2005        √     8 

 2006  √     √ √ √ √   42 

 2007    √  √ √ √ √    50 

 2008    √ √  √ √ √ √   50 

 2009    √ √  √  √ √   42 

Bottlenose dolphin 2005 √  √      √ √ √  42 

 2006   √ √  √       25 

 2007      √   √    17 

 2008     √ √       17 

 2009  √           8 

Risso’s dolphin 2005         √    8 

 2006      √ √ √     25 

 2007             0 

 2008      √       8 

 2009     √        8 

Minke whale 2005   √ √  √   √ √ √ √ 58 

 2006   √ √ √  √ √ √ √ √  67 

 2007    √ √ √ √ √ √ √ √  67 

 2008    √ √ √ √ √ √ √   58 

 2009   √ √ √ √  √ √ √ √  67 

Fin whale 2005             0 

 2006           √  8 

 2007             0 

 2008             0 

 2009             0 

Humpback whale 2005             0 

 2006          √   8 

 2007             0 

 2008             0 

 2009          √   8 
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Loop Head, Co Clare 

 
Observer: Simon Berrow 

 
Loop Head extends to the west with the approaches to the River Shannon to the south and the Atlantic 
seaboard of County Clare to the north.  The Shannon plume where the River Shannon mixes with the 
Atlantic can be clearly seen extending to the west. Water depth drops rapidly to 60-70m.  
 

   

Loop Head                          Chart of Loop Head  
 

Summary of effort watches from Loop Head 
 

  Number of watches 89 

  Total hours watched 138 

  Mean minutes per watch 93 

  Number of sightings 78 

  Mean sightings per hour 0.6 

  Number of animals seen 912 

  Mean animals per hour 6.6 
  Actual species 6 (HP, CD, BND, RD, MW, HW) 

 

The first watch from Loop Head was carried out in January 1994 but coverage has been good since 2006.  
Since then 89 watches have been carried out with sightings on 60% of watches. A total of 78 sightings have 
been recorded of at least six species. Most sightings were of bottlenose dolphin (31%), common dolphin 
(27%), minke whale (18%) and harbour porpoise (13%), with single sightings of Risso’s dolphins and a 
humpback whale and two sightings of large whale sp. Bottlenose dolphins were recorded in most months 
with common dolphins and minke whale mainly in the late summer and autumn (Table 11). 
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Figure 14. Proportion of watches with sightings from Loop Head 1999-2009. 
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The proportion of watches with sightings varied considerably with no sightings on effort in 2001 and only 
one watch with sightings in 2004.  This is due to the low number of watches carried out in these years.  
Where there were a good number of watches the proportion on watches with sightings is quite consistent.  
There were 20 watches carried out in sea-state 3 or greater and these have been excluded from the 
following analysis.  
 
A Kruskal-Wallis test was carried out on the sighting rate for bottlenose and common dolphins. There was 
a significant increase in the sighting rate of bottlenose dolphin between 2003 and 2009 (H=20.71, df=11, 
P=0.037) with the increase since 2007.  There was no significant change in the sighting rate of common 
dolphin between 1999, 2003 and 2005-2009 (H=5.76, df=6, P=0.45).  There were too few sightings to carry 
out a similar analysis on other species.   
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Figure 15. Proportion of watches with sightings from Loop Head in all sea-states 

 
The proportion of watches from Loop Head with sightings of bottlenose dolphins has increased 
dramatically during 2009 (Fig 24).  Of the 16 watches carried out in all sea-states, bottlenose dolphins were 
recorded on 11 (69%).  No harbour porpoises were recorded during 2009 despite good sea conditions.   
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Table 11. Cetacean occurrence during effort watches over the last five years at Loop Head, Co Clare 

 
Species 

 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND  ND  ND ND √ ND ND ND √ ND 50 

 2006 ND  ND ND  ND ND  √    14 

 2007 √   ND  ND    √   20 

 2008 √      √  √    25 

 2009       ND     ND 0 

Common dolphin 2005 ND  ND  ND ND √ ND ND ND  ND 25 

 2006 ND  ND ND  ND ND √  √ √  50 

 2007    ND  ND √ √  √   30 

 2008        √     8 

 2009       ND √    ND 20 

Bottlenose dolphin 2005 ND  ND √ ND ND  ND ND ND  ND 25 

 2006 ND  ND ND  ND ND      0 

 2007   √ ND  ND  √    √ 30 

 2008     √ √ √   √   33 

 2009  √  √ √ √ ND √ √ √  ND 70 

Risso’s dolphin 2005 ND  ND  ND ND  ND ND ND  ND 0 

 2006 ND  ND ND  ND ND      0 

 2007    ND  ND       0 

 2008             0 

 2009       ND     ND 0 

Minke whale 2005 ND  ND  ND ND  ND ND ND  ND 0 

 2006 ND  ND ND √ ND ND   √  √ 33 

 2007    ND  ND       10 

 2008           √  8 

 2009      √ ND √ √   ND 30 

Humpback whale 2005 ND  ND  ND ND  ND ND ND  ND 0 

 2006 ND  ND ND  ND ND   √   17 

 2007    ND  ND       0 

 2008             0 

 2009       ND     ND 0 
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Black Head, Co Clare 

 
Observers: Joanne O’Brien, Irmgard Schwarz and Sabine Springer 

 
Black Head is a low lying limestone headland at the northwest tip of the Burren, Co Clare. Water depth off 
the headland drops quickly to 25m causing a local upwelling. A small lighthouse is situated at the site, 
which is popular with shore anglers.   
 

   

Aerial image of Black Head                 Chart of Black Head  
 

Summary of effort watches from Black Head 
 

  Number of watches 90 

  Total hours watched 140.9 

  Mean minutes per watch 94 

  Number of sightings 74 

  Mean sightings per hour 0.5 

  Number of animals seen 315 

  Mean animals per hour 2.2 
  Actual species 3 (HP, CD, BND) 

 

Ninety watches have been carried out from Black Head since January 1996.  Coverage has been good since 
2005.  Sightings were recorded on 69% of watches overall.  A total of 74 sightings have been recorded.  
Most (77%) were of harbour porpoise, with bottlenose (9%) and common dolphin (8%) also occurring.  
The proportion of all watches and those in sea-state <2 with sightings was quite consistent with peaks 
evident in 2006, 2007 and 2009 (Fig. 25) 
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Figure 16. Proportion of watches with sightings from Black Head 2001-2009. 

 
Harbour porpoise have been recorded throughout most of the year with common and bottlenose dolphin 
sporadically (Table 12). There were 11 watches carried out in sea-state ≥3 which have been excluded from 
the following analysis. A Kruskal-Wallis test on sighting rates of harbour porpoise showed no significant 
changes between 2002 and 2005-2009 (H=4.56, df=5, P=0.472) or from 2005-2009 (H=5.41, df=4, P=0.248).  
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Table 12. Cetacean occurrence during effort watches at Black Head, Co Clare  

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND ND √ √ √ √ √ √   √  70 

 2006 √ √ √ √ √ √ ND ND   √ ND 78 

 2007 √ √ ND   √ √ √ ND   ND 56 

 2008  ND     √  √ √  ND 30 

 2009 √ ND √ √ √ √ √ √ √  √  82 

Common dolphin 2005 ND ND           0 

 2006       ND ND  √  ND 11 

 2007   ND      ND √  ND 11 

 2008  ND √    √     ND 20 

 2009  ND           0 

Bottlenose dolphin 2005 ND ND           0 

 2006       ND ND    ND 0 

 2007   ND      ND  √ ND 11 

 2008  ND          ND 0 

 2009  ND    √       9 
(ND=No Data) 
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Downpatrick Head, Co Mayo 

 
Observers: Niamh O’Neill and Shay Fennelly 

 
Downpatrick head is a significant headland on the rugged north mayo coast.  It extends into the sea just to 
the west of Killalla Bay and provides an excellent site for monitoring the presence of cetaceans along this 
coast. Water depth off this rocky headland falls rapidly to 50-60m.  
 

     

Aerial image of Downpatrick Head                       Chart of Downpatrick Head  
 

Summary of effort watches from Downpatrick Head 
 

  Number of watches 47 

  Total hours watched 91.1 

  Mean minutes per watch 116 

  Number of sightings 11 

  Mean sightings per hour 0.1 

  Number of animals seen 65 

  Mean animals per hour 0.7 
  Actual species 4 (HP, BND, RD, MW) 

 

There have been 47 watches carried out at Downpatrick Head since March 2005, with sightings on 23% of 
watches in all sea conditions. Despite this low sighting rate, four species have been recorded. Of the eleven 
sightings, three each of bottlenose dolphins and harbor porpoise and four minke whale single sightings with 
a single sighting of Risso’s dolphin. There were 20 watches carried out in sea-state 3 or more, leaving 27 
watches in sea-state 2 or less. There were too few data to carry out any further analysis. 
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Figure 26. Proportion of watches with sightings from Downpatrick Head between 2005-2009. 
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Table 13. Cetacean occurrence during effort watches at Downpatrick Head, Co Mayo 

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND ND     ND    ND  0 

 2006  ND ND  ND       ND 0 

 2007 ND ND ND ND ND ND ND  ND  ND ND 0 

 2008 ND √           9 

 2009  √ √  ND       ND 20 

Bottlenose dolphin 2005 ND ND  √   ND    ND  13 

 2006  ND ND  ND       ND 0 

 2007 ND ND ND ND ND ND ND  ND  ND ND 0 

 2008 ND    √        9 

 2009     ND     √  ND 10 

Risso’s dolphin 2005 ND ND     ND    ND  0 

 2006  ND ND  ND       ND 0 

 2007 ND ND ND ND ND ND ND  ND  ND ND 0 

 2008 ND            0 

 2009     ND   √    ND 10 

Minke whale 2005 ND ND     ND    ND  0 

 2006  ND ND  ND       ND 0 

 2007 ND ND ND ND ND ND ND  ND  ND ND 0 

 2008 ND      √      9 

 2009     ND √ √     ND 20 

(ND=No Data) 
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Malin Beg, Co Donegal 
 

Observer: Emer Magee 
 

Malin Beg is situated on the Slieve League Peninsula at the most westerly point of County Donegal. To the south 
is Donegal Bay. Although quite low lying for the area it provides a great watching site into the Atlantic. 
Water depth at the watch site falls rapid to 40-60m. 

   

Malin Beg                         Chart of Malin Beg  
 

Summary of effort watches from Malin Beg 
  Number of watches 34 

  Total hours watched 42.6 

  Mean minutes per watch 75 

  Number of sightings 5 

  Mean sightings per hour 0.1 

  Number of animals seen 51 

  Mean animals per hour 1.2 
  Actual species 2 (HP, CD) 

 

Since the first watch in April 2004, 34 watches have been carried out from Malin Beg, with no watches 
since August 2008.  There have been only five sightings in total: three harbour porpoise sightings and two 
sightings of common dolphin. Over one-half of watches (56%) were carried out in sea-state ≥3, which may 
explain the low sighting rate.  The small number of sightings and the low number of watches carried out in 
sea-state ≤2 make it not possible to carry out any further analysis of this site. 
 
Table 14. Cetacean occurrence during effort watches at Malin Beg 

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND  √ ND    ND ND ND ND ND 25 

 2006  ND ND √ ND   ND    ND 14 

 2007 ND ND ND ND ND ND ND ND ND ND ND ND - 

 2008 ND        ND ND ND ND 0 

 2009 ND ND ND ND ND ND ND ND ND ND ND ND - 

Common dolphin 2005 ND   ND    ND ND ND ND ND 0 

 2006  ND ND  ND  √ ND    ND 14 

 2007 ND ND ND ND ND ND ND ND ND ND ND ND - 

 2008 ND        ND ND ND ND 0 

 2009 ND ND ND ND ND ND ND ND ND ND ND ND - 
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Dunree Head, Co Donegal 

 
Observers: Andrew Speer and Emmett Johnston 

 
Dunree Head is a small headland that extends into Lough Swilly about half way between Dunaff Head and 
Buncrana.  It is a popular site as an old military barracks occurs with a visitor centre.  It is a good location 
for recording species which might enter Lough Swilly. The water depth off Dunaff Head drops quickly to 
only around 20m.  
  

   

Aerial image of Dunree Head                       Chart of Dunree Head  
 

Summary of effort watches from Dunree Head 
 

  Number of watches 45 

  Total hours watched 65.2 

  Mean minutes per watch 87 

  Number of sightings 41 

  Mean sightings per hour 0.6 

  Number of animals seen 216 

  Mean animals per hour 3.3 
  Actual species 4 (HP, CD, BND, MW) 

 
Dunree Head in Lough Swilly has been watched since February 2005.  Since then 45 watches have been 
carried out with 42 sightings, all of which bar five were of harbour porpoise (88%). Two bottlenose dolphin 
sightings were made in 2008 and one in 2009. There was one common dolphin and one minke whale 
sighting in 2009. Harbour porpoise have been recorded in all months with an annual occurrence of between 
71-83% of watches (Table 15).  
 
Eleven watches were carried out in sea-state ≥3.  There has been no change in sighting rates of harbour 
porpoise in sea-state ≤2 between 2005 and 2009 (H=2.70, df=4, P=0.609).  
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Figure 18. Proportion of watches with sightings from Dunree Head 2005-2009. 
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Table 15. Cetacean occurrence during effort watches at Dunree Head, Co Donegal 

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND ND ND ND ND √ ND ND √ ND √ ND 75 

 2006  ND ND ND ND  √ ND √ √ √ √ 71 

 2007 √  √  √ ND ND ND √ √ √ √ 78 

 2008 √ √ √ √   √ √ √ √ √ √ 83 

 2009 √ √ √   √ √ √ √ √ ND ND 80 

Common dolphin 2005 ND ND ND ND ND  ND ND  ND  ND 0 

 2006  ND ND ND ND   ND     0 

 2007      ND ND ND     0 

 2008             0 

 2009        √   ND ND 10 

Bottlenose dolphin 2005 ND ND ND ND ND  ND ND  ND  ND 0 

 2006  ND ND ND ND   ND     0 

 2007      ND ND ND     0 

 2008          √   17 

 2009          √ ND ND 10 

Minke whale 2005 ND ND ND ND ND  ND ND  ND  ND 0 

 2006  ND ND ND ND   ND     0 

 2007      ND ND ND     0 

 2008             0 

 2009         √  ND ND 10 

(ND=No Data) 
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Ramore Head, Co Antrim 

 
Observer: Helen White 

 
Ramore Head is the end of a one mile long basalt peninsula that the town of Portrush rests on.  The 
headland rises around 30-60m from where you can see Portrush and the Skerries to the east and Inishowen 
on the Donegal mainland to the west. Water depth is quite shallow dropping gently to 25-30m. 
 

   

Image of Ramore Head                              Chart of Ramore Head  
 

Summary of effort watches from Ramore Head 
  Number of watches 151 

  Total hours watched 235.3 

  Mean minutes per watch 93 

  Number of sightings 89 

  Mean sightings per hour 0.4 

  Number of animals seen 215 

  Mean animals per hour 0.9 
  Actual species 4 (HP, BND, RD, MW) 

 
Since January 2004 a total of 151 watches have been carried out from Ramore Head. There have been 89 
sightings with harbour porpoise by far the most frequently observed (91%), followed by minke whale (5%) 
and Risso’s dolphin (1%).  Harbour porpoise were recorded in eleven months, only not recorded in January.  
They occurred in between 45 and 90% of months each year (Table 16). Bottlenose dolphins were only 
recorded on two occasions in 2009 and Risso’s dolphin in July 2007, with minke whales recorded on two 
occasions, both in the summer (Table 16).  The proportion of watches with sightings has remained quite 
consistent with a small peak in 2006 (Fig. 19).  Since the first year when sightings were made on only 20% 
of watches the encounter rate has been quite consistent with sightings on between 33-68% of watches.  
Fourteen watches were carried out in sea-state ≥3 and these were removed from the following analysis.  A 
Kruskall-Wallis test showed there was no significant change in sightings rate (H=6.05, df=5, P=0.301).  
Sighting rate did increase in 2006 but not significantly (GLM: F=1.80 df=5, P>0.117). 
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Figure 19. Proportion of watches with sightings from Ramore Head 2004-2009. 
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Table 16. Cetacean occurrence during effort watches at Ramore Head, Co Antrim 

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND  √ √ √ √ √ √ √ √ √ ND 90 

 2006 ND ND ND ND  √ √ √ √ √  √ 75 

 2007 ND √  √  √ √  √    45 

 2008  ND    √ √ √ √ √ √ √ 64 

 2009  √ √ √ √ √   √  √ √ 67 

Bottlenose dolphin 2005 ND           ND 0 

 2006 ND ND ND ND         0 

 2007 ND            0 

 2008  ND           0 

 2009   √  √        17 

Risso’s dolphin 2005 ND           ND 0 

 2006 ND ND ND ND         0 

 2007 ND      √      9 

 2008  ND           0 

 2009             0 

Minke whale 2005 ND     √      ND 9 

 2006 ND ND ND ND         0 

 2007 ND            0 

 2008  ND      √     9 

 2009             0 

(ND=No Data) 
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Portmuck, Co Antrim 

 
Observer: Ian Enlander 

 
Portmuck is situated on the northeast side of Islandmagee. It has good views across the North Channel and 
the Maidens.  Cetaceans moving through this channel entering and leaving the Irish Sea should be detected 
in good sea conditions. Water depth drops off steeply to over 100m.  
 

   

Portmuck, Islandmagee                          Chart of Portmuck, Islandmagee                        
 

Summary of effort watches from Portmuck, Islandmagee                        
 

  Number of watches 67 

  Total hours watched 98.2 

  Mean minutes per watch 87 

  Number of sightings 69 

  Mean sightings per hour 0.7 

  Number of animals seen 322 

  Mean animals per hour 3.3 
  Actual species 6 (HP, CD, BND, RD, MW, KW) 

 

Since December 2003 a total of 67 watches were carried out with 42 in sea-state ≤2.  A total of 69 sightings 
were recorded, mainly harbour porpoise (93%) but also common, bottlenose and Risso’s dolphin and minke 
and killer whales. Harbour porpoise were recorded on between 67 and 100% of watches carried out each 
year and were recorded in all months (Table 17). All other species were only rarely recorded. Bottlenose 
dolphins were only recorded in November 2004 which is not shown in Table 17. Interestingly both single 
sightings of Risso’s dolphin and Killer whale were recorded on the same watch in June 2006.   
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Figure 20. Proportion of watches with sightings from Portmuck 2003-2009. 



 40 

 
Twenty-five watches were carried out in sea-state ≥3 which when removed do increase the robustness of 
the data. We can see that sighting rate was consistently high and possibly increasing in recent years though 
there were very few watches between 2003-05 (7) in sea-state ≤2. A Kruskall-Wallis text of sighting rates 
from 2004 and 2006-2008 suggests there has been no change in sighting rate (H=5.75, df=5, P=0.332).  

 

Table 17. Cetacean occurrence during effort watches at Portmuck, Islandmagee, Co Antrim                        

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005 ND  ND  √ √ ND ND √ √ ND  67 

 2006 √ ND  √ √ √ ND √ ND ND √ ND 86 

 2007 ND √  √ √ ND √ ND ND √  √ 75 

 2008 √ √ √ ND ND √ √ ND √ √ ND √ 100 

 2009 √ √ √ √ √ √  ND √ √ √ ND 90 

Common dolphin 2005 ND  ND    ND ND   ND  0 

 2006  ND     ND  ND ND  ND 0 

 2007 ND     ND  ND ND    0 

 2008  √  ND ND   ND   ND  13 

 2009        ND    ND 0 

Bottlenose dolphin 2005 ND  ND    ND ND   ND  0 

 2006  ND     ND  ND ND  ND 0 

 2007 ND     ND  ND ND    0 

 2008    ND ND   ND   ND  0 

 2009        ND    ND 0 

Risso’s dolphin 2005 ND  ND    ND ND   ND  0 

 2006  ND    √ ND  ND ND  ND 14 

 2007 ND     ND  ND ND    0 

 2008    ND ND   ND   ND  0 

 2009        ND    ND 0 

Killer whale 2005 ND  ND    ND ND   ND  0 

 2006  ND    √ ND  ND ND  ND 14 

 2007 ND     ND  ND ND    0 

 2008    ND ND   ND   ND  0 

 2009        ND    ND 0 

Minke whale 2005 ND  ND   √ ND ND √  ND  33 

 2006  ND     ND  ND ND  ND 0 

 2007 ND     ND  ND ND    0 

 2008    ND ND   ND   ND  0 

 2009        ND    ND 0 

(ND=No Data) 
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Bloody Bridge, Co Down 
 

Observer: David Williams 
 
Bloody Bridge is a low lying promontory near Newcastle, where the Mountains of Mourne sweep down to 
the sea. It provides a good vantage point into Dundrum Bay. Water depth drops gently to around 25m. 
 

   

        Bloody Bridge                          Chart of Bloody Bridge                        
 

Summary of effort watches from Bloody Bridge                        
 

  Number of watches 112 

  Total hours watched 193.8 

  Mean minutes per watch 103 

  Number of sightings 70 

  Mean sightings per hour 0.4 

  Number of animals seen 386 

  Mean animals per hour 2.1 
  Actual species 3 (HP, BND, MW) 

 

There have been 112 watches carried out from Bloody Bridge since November 2003.  Sightings effort has 
been very high since 2006 with 77% of watches carried out over this period.  Over one-half (53%) of 
watches had sightings.  Of the 70 sightings made, 91% were of harbour porpoise. Harbour porpoise were 
recorded in all months (Table 18). Bottlenose dolphin and minke whale sightings were very rare. There 
were three sightings of unidentified dolphins. 
 
The proportion of watches with sighting was consistent with a peak in 2006. Nineteen watches were carried 
out in sea-state ≥3 and were excluded from the following analysis. There was no significant change in the 
sighting rate of harbour porpoise between 2004 and 2008 (H=2.01, df=5, P=0.848).   
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Figure 21. Proportion of watches with sightings from Bloody Bridge 2004-2009. 
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Table 18. Cetacean occurrence during effort watches at Bloody Bridge, Co Down                        

 
Location 
 

 
Year 

 
Jan 

 
Feb 

 
Mar 

 
Apr May 

 
Jun 
 

Jul 
 

Aug 
 

Sep 
 

Oct 
 

Nov 
 

Dec 
 

 
% Occurrence 

Harbour porpoise 2005   ND  √ √ √ √ ND ND ND  50 

 2006 √ ND ND   √ √   √ √ √ 60 

 2007  √ √ √ √ √ √ √  √  √ 75 

 2008 √ √ √ √  √ √ √ √ √ √ √ 92 

 2009 √  √ √ √ √  √ √ √ √ √ 83 

Bottlenose dolphin 2005   ND      ND ND ND  0 

 2006  ND ND          0 

 2007             0 

 2008         √    8 

 2009      √       8 

Minke whale 2005   ND      ND ND ND  0 

 2006  ND ND          0 

 2007             0 

 2008          √   8 

 2009          √   8 
(ND=No Data) 
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Species Review 
 

Harbour Porpoise 
 
The harbour porpoise was the most widespread and frequently recorded species by the Inshore Cetacean 
Monitoring Programme.  They were recorded at all sites in all regions and throughout the year. There was a 
significant interaction between Region (F=11.39, df=3, P<0.001) and Season (F=5.70, df=3, P<0.001) with 
the greatest numbers observed in the west in summer and winter. This means that there were significant 
differences across regions and across seasons but also across the seasons within regions (F=4.99, df=9, 
P<0.001). The fewest observations were in the spring, except in the south where the minimum was during 
the winter.  
 
Although harbour porpoise were the most frequently recorded species there was considerable variability 
within the data and pronounced local differences within regions.  This may be influenced by sea-state as 
even in sea-state 2 harbour porpoise can be difficult to observe, especially if there is a swell. Data could be 
stratified into sea-state 0 and 1 but the number of watches carried out in these conditions would be too few 
for detailed analysis.  
 
There was a consistent seasonal variation in relative abundance on south and east coasts between 2004 and 
2008 and low numbers in the north and west in 2004, rising to consistent levels in subsequent years. There 
has been a steady increase in abundance in the north.  
 

 
log Abundance/min 

 
Figure 22. Seasonal abundance (± SE) of harbour porpoise in four regions in each of four seasons. 

 
There were very few harbour porpoise observed at Downpatrick Head, Loop Head and Malin Beg (Fig 22). 
The greatest abundance was observed off Dunree Head, Portmuck Island and Slea Head (Fig 22). A 
significant relationship was found between harbour porpoise relative abundance and region (F=12.07, df=3, 
P<0.001), season (F=6.18, df=3, P<0.001) but not year (F=0.70, df=3, P<0.59). Also a significant 
interaction occurred between region and season (F=4.95, df=9, P<0.001) but not region and year (F=1.84, 
df=12, P<0.05). This suggests that harbour porpoise abundance varies between regions and seasons but this 
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variability is consistent across years. This is supported by no significant interaction between all three 
variables (F=1.29, df=36, P=0.16). 
 
Relative abundance was quite consistent in all regions between 2005 and 2008 but with a decline in the 
west mirrored by an increase in the east (Fig. 24). Seasonal variation was more consistent with only a peak 
in autumn 2007 apparent (Fig 24).  

 

 
log Abundance/min 

 
Figure 23. Seasonal abundance (± SE) of harbour porpoise at fourteen sites in four regions. 
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Figure 24. Change in harbour porpoise abundance (log abundance/min ± SE) by (a) region, and  (b) 
season, over time (years). Squares = north and spring, diamonds = east and winter, triangles = south and 
summer, and crosses = west and autumn for (a) and (b) respectively. 
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Bottlenose dolphin 

 
The bottlenose dolphin is widespread and abundant in inshore waters and was recorded at eight of the 14 
sites and in all regions.  Greatest relative abundance was reported from Dunree Head, Downpatrck Head, 
Lopp Head and Slea Head though data from Dunree and especially Downpatrick, Heads were constrained 
by small number of watches relative to Loop and Slea Heads. There was no interaction between Season 
(F=0.64, df=3, P=<0.592), or Region and Season (F=0.45, df=9, P=0.906), but there was an effect by 
Region (F=4.82, df=3, P=<0.002). This shows that region is the main determinate of relative abundance 
and not season.  Bottlenose dolphins were most likely to be observed in the west with greatest relative 
abundance also observed in the west (Fig. 25).  

  
log Abundance/min 

 
Figure 25. Abundance (± SE) of bottlenose dolphin in each region and location 
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Common dolphin 

The common dolphin was recorded at seven sites with six of these between Hook Head and Loop Head and 
none in the east and at only one site in the northern region. There was a significant interaction between 
Region (F=31.70, df=31.70, P<0.001) and Season (F=8.77, df=3, P<0.001) and Region and Season 
(F=6.32, df=9, P<0.001).  When year is considered there was no interaction with either Season (F=0.74, 
df=12, P=0.71) or Region (F=1.98, df=12, P<0.05) showing these seasonal and regional trends were 
consistent across years.  
 
In the south the abundance was similar in autumn and winter, but greater than in spring and summer, which 
showed the lowest abundance.  In the west common dolphins were more abundant in the summer followed 
by autumn, spring and were lowest in the winter (Fig. 26). Common dolphin numbers in the south and west 
varied greatly between locations. Common dolphins were occasionally seen in the north, but only at Malin 
Beg (Fig. 8).  The greatest abundance of common dolphins was in 2005 and 2007 off the south coast and in 
2007 off the west coast (Fig. 9).  There were consistently high numbers in the southern region with a yearly 
oscillation (Fig. 3.8) 

   
log Abundance/min 

 Figure 26. Abundance of common dolphin in each region and season, and in each location 
 

Common dolphin abundance has declined in the two regions they are regularly recorded (south and west 
coast) during 2009 following a peak in 2007 (Fig. 27).  

 
Figure 27. Change in common dolphin abundance (log abundance/min) by region over time (years). Squares 
= north, diamonds = east, triangles = south, and crosses = west. 
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Risso’s dolphin 

 
Risso’s dolphin were recorded at six sites. It was infrequently recorded but found off all coasts but only in 
small numbers (Fig. 28).  The highest relative abundance was off Downpatrick Head, Portmuck Island, 
Galley and Slea Heads. Risso’s dolphins were most commonly seen in summer and none were observed in 
winter (Fig. 28).  

 
There was no significant effect of Region (F=0.29, df=3, P=0.835) but there was with Season (F=2.84, 
df=3, P<0.05). There was no interaction between Season and Region (F=1.21, df=9, P=0.283) which 
suggests there is a seasonal component in all regions surveyed.  
 

            
Figure 28. Abundance of Risso’s dolphin in each season, and at each location. 
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Minke whale 

 
The minke whale is the most frequently recorded baleen whale species in Ireland and was the second most 
widespread species recorded under the Inshore Cetacean Monitoring Programme. Greatest abundance 
recorded in the west (Fig. 29).  Minke whales were also observed in the south and west during all seasons, 
although in fewer numbers in the south (Fig. 29) but rarely seen in the north and east, and only in summer.  
There was little regional variation between north, east and southern sites with few sightings recorded (Fig. 
29).  Minke whales were most likely to be seen at Slea Head (Fig. 29).  There was a significant effect of 
Region (F=47.39 df=3, P<0.001) and Season (F=10.80, df=3, P<0.001) and interaction between Region and 
Season (F=2.47, df=9, P<0.008). Year was also important but only with Region (F=2.97, df=12, P<0.001).  
In the west, there was an increase in abundance in 2004 and 2007 followed by a reduction in 2008 to below 
2004 levels, (Fig.31).  Abundance in summer and spring oscillated between years (Fig. 30).  

 
Figure 29. Abundance of minke whale in each region and season, and at each location  

 

 
 
Figure 30. Change in minke whale abundance (log abundance/min) by (a) region, and (b) 
season, over time (years). Squares = north and spring, diamonds = east and winter, triangles = 
south and summer, and crosses = west and autumn for (a) and (b) respectively. 
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Fin whale 

Fin whales are increasingly being recorded inshore along the south and southwest coasts of Ireland.  Within 
the Inshore Cetacean Monitoring Programme, fin whale sightings were restricted to sites between Hook and 
Slea Heads, resulting in a significant interaction between Region, Season and Region and Season (F=5.75-
31.40, df=3-9, P<0.001).  There was a significant effect of year (F=5.43, df=4, P<0.001) which shows that 
this seasonal and regional variation changes between years.  The majority of fin whales were found on the 
south coast with only one sighting in the west region (Fig. 28) and mostly observed in autumn and winter, 
rarely seen in spring and summer (Fig. 31).  Galley and Ram Heads were the best locations for sightings 
(Fig. 31).   

           
log Abundance/min 

 
Figure 31. Abundance of fin whale in each region and season, and in each location 

 
There has been a steady decline in relative abundance since 2004 (Fig. 32) after a peak in abundance in the 
south in autumn 2004 with numbers greatly reduced in subsequent years.  This may actually reflect an 
unusually high abundance in 2004 rather than a decline as results from 2005-2009 are relatively consistent. 

 
Figure 32. Change in fin whale abundance (log abundance/min) by (a) region, and (b) season, over time 
(years). Squares = north and spring, diamonds = east and winter, triangles = south and summer, and crosses 
= west and autumn for (a) and (b) respectively. 
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Monitoring Indices 
 
One of the key deliverables from the Inshore Cetacean Monitoring Programme is the preparation of indices 
which respond to any changes in species distribution or abundance. These monitoring indices should be 
sensitive enough to detect change at a certain level. This level can only be determined by a power analysis 
of actual or modeled data. The data presented here could be used in a power analysis to determine how 
large a data-set needs to be to detect change at different levels.  
 
The ability to detect change in cetacean populations is very difficult.  For example using photo-id in the 
Lower River Shannon cSAC Englund et al. (2007) estimated that it would take four reporting cycles (12 
years) to detect a 5% change in population, assuming the CVs of each population estimate were around 
0.12. This equates to a decline of 76 dolphins (over one-half of the population) before the decline was 
detected. An annual reporting cycle would detect the same rate of change within 7 years. The duration 
required to detect a 5% change with in the Inshore Cetacean Monitoring Programme is likely to be much 
greater due to the greater variability in the data-set and the broader area and species covered.  
 
However, monitoring can detect broad-scale changes much more quickly.  The present analysis has 
identified some years where relative abundance was high, for example 2004 for fin whales, 2007 for minke 
whales. Thus the scheme is sensitive to detect change.   
 
We can use a range of indices which respond to different changes in the ecology and life-history of the 
species of interest. These indices can range from broad-scale regional changes to more site and species 
specific changes. In reality a spectrum of indices should be used, which are sensitive at different scales.  
 
Presence of a species at a site/region 
 
The presence or absence of a species at a site or during a season is one of the more crude monitoring 
indices but provides robust data on occurrence. For example, the highly seasonal occurrence of fin and 
minke whales is immediately apparent. The regional distribution of some species e.g. bottlenose dolphins 
along western seaboard, is immediately apparent from tables plotting presence or absence in a month at a 
site.  If there are broad changes in distribution then this will be quickly identified from this monitoring 
index.   
 
Proportion of watches with sightings 
 
This index is more sensitive than presence/absence data as it includes more data from each watch. The 
more watches carried out, the more robust the data. This index can be easily calculated through the 
proportion of watches which record a certain species. This will record quite quickly whether a species 
distribution has changed on a local and regional scale. For example the increase in the proportion of 
watches off Loop Head, Co Clare recording bottlenose dolphins strongly suggests a range extension of this 
species into the monitoring site. 
 
Sighting rate 
 
This is the most sensitive index as it includes effort. However it will also have more variability and thus a 
large data-set is required before trend analysis can be carried out. More robust data-sets can be subjected to 
parametric statistics such as General Linear Models. In the present programme data-sets at three and up to 
eight sites are suitable for this type of analysis.  
 
Life-history 
 
Life-history characters such as presence of calves, including proportion of sightings with calves can be 
used to look in more detail at breeding performance and recruitment. For this analysis data-sets and data 
collection must be very robust to ensure calves are routinely recorded if present. This index has not been 
analysed in the present review.  
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Summary of Species Status 
 
Harbour porpoise 

- Relative abundance of harbour porpoise changed significantly by region and season 
- Greatest abundance was in the west region 
- Harbour porpoise abundance has increased in the east and decreased in the west 
- Harbour porpoise sighting rates have increased at Ram Head 
- Harbour porpoise sighting rates were stable at Hook Head, Castle Point, Slea Head, Black Head, 

Dunree Head, Ramore Head, Portmuck and Grey Point. 
- Harbour porpoise sighting rates have decreased at Howth Head and Galley Head. 

 
Bottlenose dolphin 

- Relative abundance of bottlenose dolphin changed significantly by region  
- Greatest abundance was in the west region 
- Bottlenose dolphin sighting rates have increased Loop Head in 2009. 

 
Common dolphin 

- Relative abundance of common dolphin changed significantly by region and season 
- Greatest abundance was in the south and west region 
- Common dolphin abundance has decreased in the south and west regions 
- Common dolphin sighting rates have increased at Ram Head 
- Common dolphin sighting rates were stable at Galley Head, Slea Head and Loop Head 

 
Risso’s dolphin 

- Relative abundance of Risso’s dolphin changed significantly by season 
- Greatest abundance was in the summer 

 
Minke whale 

- Relative abundance of minke whale changed significantly by region and season 
- Greatest abundance was in the south and west region 
- Minke whale abundance has decreased in west 
- Minke whale sighting rates were stable at Galley Head but were elevated at Slea Head in 2004. 
 

Fin whale 
- Relative abundance of fin whales changed significantly by region and season 
- Greatest abundance was in the south region 
- Fin whale sighting rates were elevated at Ram Head in 2005 and Galley Head in 2004  
 
 

Table 19. Summary table of changes in species sighting rates at effort watch sites.  
 
 HO HH RA GH CP SH LH BH DP MB DH RH PI GP 
HP =  ↑ ↓ = =  =   = = = = 
CD   ↑ =  = =        
BND       ↑        
MW    =  ↑ 07         
FW   ↑ 05 ↑ 04           
 
↑  significant increase 
↓  significant decrease 
↑ 07  elevated in 2007 
= indicates rate was stable 
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Evaluation of Inshore Cetacean Monitoring Programme 
 
This review facilitates an evaluation of the effectiveness of the Inshore Cetacean Monitoring Programme 
and identifies a number of key variables which have a strong influence on the data-set. 
 
Sea-state 
 
A considerable proportion of the data-set was removed from this robust analysis as watches were carried 
out in sea-state ≥3.  While acknowledging the difficulties in watching in favourable conditions observers 
should be fully aware of the limitation of their data if collected in sub-optimal conditions.  Data can be 
stratified by sea-state and correction factors applied but this is not ideal.  Watches in sea-state >2 are still 
useful but as sea-state has such a huge impact on observers ability to detect cetaceans, especially small 
cetaceans such as harbour porpoise, the most robust analysis are done on watches carried out in favourable 
sea conditions (SS≤2). The impact of sea-state on the delectability of large cetaceans such as fin or 
humpback whales is less and sea-state up to 4 can be used in analysis of these species. 
 
Duration and timing of watches 
 
At present observers within the ICMP are requested to carry out watches of 100 minute duration in sea-
state two or less. Watches varied in duration with 40% of observers not adhering to the protocol although 
the mean watch duration was close to 100 minutes (O’Brien 2009).  The distribution of sightings within a 
100 minute watch is shown in Fig. 31.  There are differences between sites but there is a general decline in 
sightings through the watch.  This is to be expected as a sighting is recorded only once.  However the data 
are not normally distributed which would suggest a critical minimum duration of a watch but suggest that 
the longer a watch is carried out the increase in sightings until the observer is no longer watching 
efficiently.  The trend off the south coast (Andrew Malcolm) is slightly different but a large proportion of 
these sightings are of large whales whose cues can be observed over a much greater distance. We 
recommend that watch duration should be maintained at 100 minute but only if conditions remain very 
favourable (i.e. sea-state ≤2) and should be stopped if conditions deteriorate (i.e. sea-state ≥2) or observer 
fatigue occurs. 
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Figure 33. Frequency distribution of the time of sightings within a 100 minute watch at four sites. 

 
Frequency of watch 
 
At present observers within the ICMP are requested to carry out watches each month.  In this analysis 
sighting rates have remained constant despite changes in total watch effort (Fig. 3). However variability has 
also been reduced and we feel that this total watch effort is sufficient to identify trends in cetacean 
distribution and abundance with region and season.  However as watches were grouped into season if a 
watch is not carried out one month, due for example to persistent unfavourable weather conditions, then an 
additional watch can be carried out.  We recommend a minimum of 10 watches per site are carried out in 
sea-state ≤2 in order to maintain good spatial and geographical coverage and enable more robust within site 
analysis.  More watches enable much better analysis of trends within a site but gaps is to be avoided as this 
can have asignificantly impact on time-series data. 
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Summary and Conclusions 

 
The Inshore Cetacean Monitoring Programme has demonstrated its ability to detect variability in the 
distribution and abundance of cetaceans in inshore waters around Ireland.  Significant variations by region, 
season and year have been demonstrated for a number of species and at a number of watch sites.  A longer 
time series is required to determine trends and thus status but this review suggests the current Inshore 
Cetacean Monitoring Programme has sufficient resolution to monitor cetaceans along the coast. 
   
The results are summarized below:  
 

1. The abundance of frequently recorded cetacean species was highly variable and dependent on 
several factors including location; region; year and season. 

2. Variable data collection complicates and limits analyses as locations with fewest data points 
dictate the power of the analyses (i.e. removal of data to achieve balanced datasets) and limits the 
approaches that can be used. 

3. Analyses indicated identification of cetacean species and abundance is greatly reduced above sea 
state 1. All data collected during sea states greater than 2 were omitted from analyses accounting 
for approximately 60% of the data.  

4. Analyses indicate that as few as 50 watches per year are required to estimate cetacean abundance. 
A reduction in the number of watches per year will likely result in fewer sightings of rare species. 

5. Every effort should be made to ensure that all locations are monitored consistently (i.e. several 
times per season in each year). 

6. It is essential that watches should be carried out in sea-state 2 or less.  Watches in higher sea-states 
may be acceptable to detect large species with large cues, such as fin whales, but these data will 
not be used for most sites and species.   

7. Data are stratified by season, thus if a monthly watch cannot be carried out then providing three 
are carried out each season then coverage is maintained. 
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Appendix I: Protocol for monitoring key inshore sites for cetaceans 
 
Field protocol 
 
At least one watch per month at each site.  We are trying to ensure all watches are carried out within the 
same week to minimize seasonal influences, thus watches are to be carried out in the same week.  We are 
choosing the FIRST WEEK OF EACH MONTH 
 
Each watch will be carried out only in sea-state 2 or less and a minimum of 6-10km visability.  If consistent 
unfavourable conditions persist, watches should be carried out on the NEXT AVAILABLE DAY with 
favourable conditions. 
 
Watches will 100 MINUTES IN DURATION but would be terminated if sea-state increased to 3 or more 
or visibility decreased below 6km.  The actual day within the first week of each month and time of day will 
be flexible to suit the observer.    
 
Each observer should have BINOCULARS (at least 7 x magnification) and a TELESCOPE (at least x20 
eyepiece) to aid observation and identification.    
 
All sightings will be recorded together with group size, behaviour and relative sizes of individuals.  
PLEASE RECORD EACH GROUP SEPARATELY.  A group of cetaceans is defined as “all cetaceans 
within a 100m radius of each other”.  There is an element of subjectivity in this as well as difficulties in 
judging distance.  However, it is important to record different groups of the same species.  For example; if 
there are 2 harbour porpoise 2km to the west and 4 harbour porpoise 6km to the north and the two groups 
are apparently not associating, then we would record these as two groups.  In reality all cetaceans at a 
watch site are probably in acoustic contact but we need to distinguish different social groups if possible. 
 
Please record BEARING to sighting from observers position (using a compass) and APPROXIMATE 
DISTANCE off, this will help us more accurately record the position of cetaceans.  Record observers 
position on a map. 
 
In addition the number, type and activity (if known) of all crafts (fishing vessels, yachts, jet skis etc) 
observed during a watch should be recorded, together with any other activity which might influence the 
distribution or behaviour of cetaceans.  Environmental factors as per the yellow effort sheet will also be 
recorded. 
 
Observers 
Ideally one person would carry out all watches from a site with the same optical equipment.  At some sites 
we might need to establish a team of observers.  These will include IWDG staff, NPWS and EHS 
Conservation rangers and IWDG members.  All observers will be given training on observing, identifying 
and recording cetaceans.  It will be the responsibility of the IWDG to ensure the watches are carried out if 
favourable conditions prevail.   If an observer cannot carry out a watch for whatever reason, then we ask 
that IWDG are informed to enable us to find another observer to carry out the watch. 

 
Reporting 
Results are to be sent to IWDG each month and this will form part of our commitments under ISCOPE II.  
This new project will run from May 2006 to March 2009 and we hope to avoid too many changes in 
personnel during this period.   
 
Data will be used to compile a conservation assessment for NPWS and EHS as part of their commitments 
under the EU Habitats Directive and hopefully develop into a long term dataset to assess trends in the 
abundance of coastal cetaceans.   
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