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DISTRIBUTION OF  RECREATIONAL ACTIVITIES IN EUROPE 
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• Whale watching started in Europe in the 
mid-late 1980s

• Since then, the number of whale watchers  
has increased to >500,000/year in  mainland 
Europe, and >1 million in the Atlantic 
Islands, particularly Canaries     
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• Potting • Scallop Dredging • Sailing • Water Sports • Dolphin Watching

Human Activities 
in Cardigan Bay



DISTRIBUTION OF HUMAN ACTIVITIES IN CARDIGAN BAY

Water sports

Wildlife watching

Scallop dredging

Potting

Sea angling

Yachting



The socio-economic value of dolphin watching in Wales

• No. of dolphin watchers in Wales rose from 17,000 (1998) to 33,350 (2008) and 45,150 (2011)

• No. of dolphin trip operators in Wales rose from 3 (1998) to 17 (2008) and 26 (2011)

• Direct income to trip operators rose from £147,000 (1998) to £659,000 (2008) and £1.09 
million (2011) + indirect income from £1.33m (1998), to £1.70m (2008) and £2.82m (2011) 

Sources: Hoyt (2001); O’Connor et al. (2009); Lambert & Evans (2012)



(Evans et al. 1992)



Bottlenose Dolphin Distribution in the Irish Sea

• locally distributed, mainly 
coastal, particularly in summer

• main summer concentrations are in 
Cardigan Bay & in winter, N Wales 

Source: Baines & Evans (2012) Atlas of Marine Mammals of Wales

Summer

Winter



Bottlenose dolphin sighting rates: ten years on 

Source: Evans & Waggitt (2023) Atlas of Marine Mammals of Wales



20-year trend in Bottlenose Dolphin 
Abundance in Cardigan Bay 

• Increase between 2001 and 2008
• Stable between 2008 and 2012
• Decline between 2012 and the present



Recreational Sea Use

Kayaking

Motorised
craft

Speed
craft

Sail
boat

Source: Vergara-Peña (2019)

Wildlife
watching

Sea
angling



Effects of Recreational Activities on Bottlenose Dolphins

Short-term
• swim away
• make longer dives
• swim faster
• whistle at different frequencies
• cluster together 
• social group break-up can occur

Long-term
• move completely out of the area
• show overall population declines
• association patterns become disrupted

Sources: Bejder and Samuels (2003), Hastie et al. (2003), Mattson et al. (2005), 
Bejder et al. (2006a, b), Lusseau (2006), Lusseau et al. (2006, 2009), New et al. (2013), 
Hudson (2014), Pirotta et al. (2014, 2015), Vergara-Peña (2019), Koroza & Evans (2022)



Bottlenose Dolphin Encounter Rates in Relation to 
Recreational Activity in Cardigan Bay, Wales

Recreational
vessels

• Bottlenose dolphin densities are 
lower when motor boat densities 
increase. in contrast to yachts or 
non-powered vessels





• Do not change course or speed in a
sudden or erratic manner

• If possible, let cetaceans approach you.
Do not steer directly at them. Otherwise
approach cautiously from behind and 
to one side

• Avoid cetaceans with young

• Ensure cetaceans have an escape route

• Limit the number of vessels within 
close proximity of cetaceans

Whale-watching Guidelines



VESSEL APPROACH DIAGRAM

Source: Würsig and Evans (2001)
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Source: Koroza & Evans (2022)

Compliance to the local Code of Conduct &
Bottlenose Dolphin Reactions to Boats



Studies of Harbour Porpoise
Interactions with Vessels



(Evans et al., 1994; Evans, 1996)



(Evans et al., 1994; Evans, 1996)



(Evans et al., 1994; Evans, 1996)



Theodolite Studies of Harbour Porpoise 
Reactions to Recreational Craft

Study Area: Point Lynas, North Anglesey

Source: Grundy (2021)



a) Mean porpoise numbers when motorised, non-motorised, or no vessels were present

b)     Porpoise numbers decline when vessel densities increase

Source: 
Grundy (2021)

P = 0.02**

P = 0.003***



Source: Grundy (2021)

Porpoise mean surfacing rates were significantly lower 
when animals showed avoidance behaviour vs travelling or 
feeding



Source: Grundy (2021)

Porpoise mean surfacing rates were significantly lower 
when speed craft were present compared with non-speed 
craft or no vessels at all 

P = 0.025**



The frequency of three main harbour porpoise behavioural states 
in the presence or absence of marine craft

Source: Grundy (2021)

P = 0.007**

Feeding declined from 81.8% 
to57.6% in presence of vessel 
activity

Avoidance increased from 
1.8% to 12.9% in presence of 
vessel activity



Theodolite track of 
harbour porpoise in the
presence of a speedboat

Theodolite track of 
harbour porpoise in the
presence of a sailboat

Source: Grundy (2021)



Source: Dyndo et al., 2018 

Harbour Porpoise Reactions to High Frequency Vessel Noise



Source: Dyndo et al., 2018 

Harbour Porpoise Reactions to High Frequency Vessel Noise



(a) 16 kHz Thrid Octave Band Noise Levels, TOLs (0.5 s 
trimmed mean averages over 1 ms measurements). 

(b) Dive profile with the time during which the porpoise 
produced regular and buzz clicks marked in blue and 
red, respectively. The thick black lines above the profile 
show the times with audible vessel noise in the 
recordings. The yellow overlay marks the period when 
the ferry noise was clearly audible above other vessel 
noise. Shading marks twilight & night-time.

(c) Spectrogram composed of power spectral densities 
in 1 Hz bands. The broadband vertical bands indicate 
noise when the porpoise surfaces. 

(d) Detail of Third Octave Band Noise Levels (TOLs)

(e) dive profile during the close-up interval. 

(f ) Acceleration. The oscillations in the x- and z-axes 
indicate propulsive motions.

Source: Wisniewska et al., 2018 

Diving and foraging behaviour of
a porpoise around the time of

passage of a presumed fast ferry



Working with the 
Police to improve public 

awareness of the
dangers to marine 

wildlife from vessels 
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