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Background: harbour porpoise bycatch

•• European Union Habitats Directive (1992)European Union Habitats Directive (1992)
–– Article 12.4:  Article 12.4:  ““Member States shall Member States shall …… ensure that [incidental ensure that [incidental 

capture] does not have a serious negative impactcapture] does not have a serious negative impact””

•• Information on abundance essential to assess impactInformation on abundance essential to assess impact



SCANS 1994 – Harbour porpoise

North SeaNorth Sea
•• BycatchBycatch  8,000 yr8,000 yr--11

•• Abundance = 250,000Abundance = 250,000

Celtic SeaCeltic Sea
•• BycatchBycatch  2,200 yr2,200 yr--11

•• Abundance = 36,000Abundance = 36,000

3%3%

6%6%

Small Cetacean Abundance in the North Sea and adjacent watersSmall Cetacean Abundance in the North Sea and adjacent waters



11 years later … SCANS-II  2005

•• Update abundance estimatesUpdate abundance estimates
–– Extend coverage to whole Extend coverage to whole 

European Atlantic shelfEuropean Atlantic shelf
–– Compare results with those Compare results with those 

from 1994from 1994

•• Explore methods for Explore methods for 
monitoringmonitoring

•• Develop management Develop management 
framework for framework for bycatchbycatch

Small Cetaceans in the Small Cetaceans in the 
European Atlantic and European Atlantic and 

North SeaNorth Sea
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•• Shipboard and aerial survey observersShipboard and aerial survey observers

•• Seabird observersSeabird observers



Implementation of methods

•• Shipboard surveyShipboard survey
–– Two observation platformsTwo observation platforms

•• Estimation of g(0)Estimation of g(0)
•• Responsive movement Responsive movement 

accounted foraccounted for

•• Aerial surveyAerial survey
–– ““CircleCircle--backback”” methodmethod

•• Estimation of g(0)Estimation of g(0)



Survey

•• 27 June 27 June -- 29 July 200529 July 2005
•• 7 ships7 ships

–– Area = 1,006,000 kmArea = 1,006,000 km22

–– 19,900 km survey effort19,900 km survey effort
•• 3 aircraft3 aircraft

–– Area = 364,000 kmArea = 364,000 km22

–– 15,800 km survey effort15,800 km survey effort



Harbour porpoise

•• 481 shipboard sightings481 shipboard sightings
•• 543 aerial sightings543 aerial sightings

–– including many in southern including many in southern 
North Sea and ChannelNorth Sea and Channel

2005

1994



Harbour porpoise abundance

231,100 (0.14)

80,600 (0.50)

Total = 386,000 (0.20)

48,000 (0.31)

2,600 (0.80)



Porpoise abundance: 1994 vs 2005

•• Total survey areaTotal survey area
•• 1994 (SCANS):     1994 (SCANS):     341,000341,000 (0.14)(0.14)
•• 2005 (SCANS2005 (SCANS--II):II): 386,000386,000 (0.20)(0.20)

1994

2005

•• SCANSSCANS--94 area94 area
•• 1994 (SCANS):      1994 (SCANS):      341,000341,000 (0.14)(0.14)
•• 2005 (SCANS2005 (SCANS--II): ~II): ~335,000335,000 (~0.21)(~0.21)



Porpoise distribution: 1994 vs 2005

•• InterInter--annual variation?annual variation?
•• Effects of Effects of bycatchbycatch??
•• Immigration/emigration?Immigration/emigration?
•• Changes in prey availability?Changes in prey availability?

1994 2005



Abundance estimates: 1994 vs 2005

18,60018,600

22,70022,700

386,000386,000
20052005

10,50010,5007,9007,900White-beaked dolphin

13,50013,5008,4008,400Minke whale

335,000335,000341,000341,000Harbour porpoiseHarbour porpoise
2005 (2005 (1994)1994)19941994SpeciesSpecies



Bottlenose and common dolphin

•• Bottlenose dolphinBottlenose dolphin
–– Coastal areas as expectedCoastal areas as expected
–– Also in offshore areasAlso in offshore areas

•• Common dolphinCommon dolphin
–– Restricted to western areasRestricted to western areas
–– Frequently sighted along shelf Frequently sighted along shelf 

edgeedge
•• Both species occur in Both species occur in 

deeper waters off the shelfdeeper waters off the shelf

2005



CODA  2007

49Striped dolphin

353Fin whale
63Sperm whale

91Pilot whale

159Common dolphin
35Bottlenose dolphin

SightingsSpecies

Cetacean Offshore Cetacean Offshore 
Distribution and AbundanceDistribution and Abundance

•• Surveys in July 2007Surveys in July 2007
•• Data currently being analysedData currently being analysed

●

●

●



Monitoring cetaceans

•• Considerations for a monitoring Considerations for a monitoring programmeprogramme
–– Which species?Which species?
–– Population monitoring or area use?Population monitoring or area use?
–– Define population or areaDefine population or area
–– Define monitoring objectivesDefine monitoring objectives
–– Conduct statistical power analysis to find best Conduct statistical power analysis to find best 

method to meet objectivesmethod to meet objectives
–– Conduct a cost benefit analysisConduct a cost benefit analysis
–– Consider logistical constraintsConsider logistical constraints



SCANS-II:  Methods for monitoring

•• Methods investigatedMethods investigated
–– Ship surveysShip surveys

•• TwoTwo--platform visual platform visual -- absolute abundanceabsolute abundance
•• One person visual One person visual -- ““seabirdseabird”” observerobserver
•• Towed acousticsTowed acoustics

–– Aerial surveysAerial surveys

•• AnalysisAnalysis to determine statistical power of methods to determine statistical power of methods ……
–– to detect a 5% per annum decline in abundance over 10 yearsto detect a 5% per annum decline in abundance over 10 years

•• CostCost--benefit analysisbenefit analysis
•• Consideration of logisticsConsideration of logistics



Power to detect trends: harbour porpoise
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Cost-benefit analysis: harbour porpoise

248,000248,00010,00010,0003,8453,84519,946 19,946 4,5004,50079%79%Aerial surveyAerial survey

48,00048,00020,00020,0001,8751,875921 921 2,5002,50078%78%Towed acoustic Towed acoustic 
PoOPoO shipship

171,000171,00020,00020,0001,8751,87513,206 13,206 2,5002,50078%78%Towed acoustic Towed acoustic 
small shipsmall ship

355,000355,00020,00020,0001,8751,87531,634 31,634 2,5002,50078%78%Towed acoustic Towed acoustic 
large shiplarge ship

78,00078,0004,0004,0003,7503,7503,686 3,686 2,5002,50077%77%Visual Visual PoOPoO shipship
607,000607,0004,0004,0003,7503,75056,511 56,511 2,5002,50078%78%Visual small shipVisual small ship

1,344,0001,344,0004,0004,0003,7503,750130,221 130,221 2,5002,50078%78%Visual large shipVisual large ship

1,713,0001,713,00040,00040,00015,00015,000152,334 152,334 2,5002,50078%78%SCANSSCANS--II ship II ship 
(absolute)(absolute)

TotalTotal
cost (cost (€€))

(10 years)(10 years)

Total Total 
equipment equipment 

cost (cost (€€))

Annual Annual 
analysisanalysis
cost (cost (€€))

Annual Annual 
survey survey 
cost (cost (€€))

Annual Annual 
effort effort 
(km)(km)

PowerPowerMethodMethod



Monitoring conclusions

•• Best method depends on species and objectivesBest method depends on species and objectives
•• Keep features of method as consistent as possibleKeep features of method as consistent as possible

−− To minimise variability and maximise power to detect trendsTo minimise variability and maximise power to detect trends

•• Power to detect trends will be low for uncommon speciesPower to detect trends will be low for uncommon species
•• Platforms of opportunity are cheapPlatforms of opportunity are cheap

−− But have important logistical constraintsBut have important logistical constraints


