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*extirpation
Extirpation (also known as ‘local extinction’) describes the situation in which a species or population no longer exists 
within a certain geographical location. Unlike extinction, whereby a species no longer exists anywhere, extirpation 
means that at least one other population of the species still persists in other areas.



How to measure extinction/extirpation risk:

Those are for example:

• increase/decrease of number of individuals of the group 

• Increase/decrease of the population over time

• Breeding success

• Known threats

• Emerging threats
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How to define what unit to conserve.

Management Unit (MU): a geographical area in which the animals of a species are 
found and to which management of human activities is applied. An MU may be 
smaller than a ‘population’ or an ‘ecological unit’. 

Species: a specifically named taxonomic group of living organisms of the same 
kind which are capable of producing fertile offspring. 

Population: a collection of individuals (same species)  generally in the same area. 
Genetic variation within the population itself & with other populations. Can exist 
in isolation, or co-exist at times with conspecific populations in the same area.

Ecological Unit: the overall area frequented by a ‘population’ to reflect differences 
in spatial preferences of individuals with no consideration of management (Evans 
& Teilmann 2009; Evans 2012).

Assessment Unit (AU): OSPAR term under the Marine Strategy Framework 
Directive. They reflect a geographical area occupied by a population and so are 
divisions based on biology/ecology rather than management. These areas vary by 
species, i.e. they are not the same within a regional sea for different species. 

Stock: [viable stock used as term] Needs a clear definition

Source: adapted from : JNCC Report No: 547 Management Units for cetaceans in UK waters (January 2015) IAMMWG March 2015



Management Units can also be defined as a smaller unit such as:

Management Units Harbour Porpoise 

European Atlantic Waters



Management Units can also be defined as a smaller 
unit such as:

Walschutzgebiet Sylt – Whale Sanctuary Sylt



North Sea Coastal Zone Natura2000 area



Management Units can also be defined as a smaller 
unit such as:
National Park Wadden Sea Lower Saxony



Management Units can also be defined as a smaller 
unit such as:

UN World Heritage Site Wadden Sea



• World Heritage properties belong to all the people of the
world.

• To be included on the World Heritage List, a site has to be of
Outstanding Universal Value.

• ‘Outstanding Universal Value’ is defined as the “cultural and/or
natural significance, which is so exceptional as to transcend
national boundaries and to be of common importance for
present and future generations of all humanity”.

What is World Heritage? 





So, what’s up with 

porpoises in the 

Wadden Sea?



Aerial 
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Long-term Trends in Harbour Porpoise Distribution

Courtesy Peter Evans, 
MERP project 



Gilles, A., et al. 016. Seasonal habitat-based density models for a marine top predator, the harbor porpoise, in a dynamic 
environment. Ecosphere 7(6):e01367. 10.1002/ecs2.1367



Limited aerial survey effort 
in the Wadden Sea area
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Why are aerial surveys not an adequate method to 

assess porpoise abundance and distribution for 

(inner) Wadden Sea waters?

I. Turbidity



Gilles et al. 2010. Schweinswalerfassung im Bereich des niedersächsischen Wattenmeeres im Rahmen eines 
Monitorings. Forschungs- und Technologiezentrum Westküste der Christian-Albrechts-Universität zu Kiel. Büsum.



Why are aerial surveys not an adequate method to 

assess porpoise abundance and distribution for 

(inner) Wadden Sea waters?

I. Multi-Use



Shore-based 
& 

opportunistic 
counts



1990 to 19941995 to 19992000 to 20042005 to 20092010 to 20142015 to 2018

https://waarneming.nl/species/380/maps/?start_date=1990-01-01&interval=2592000&end_date=1995-12-31&map_type=grid5k

https://waarneming.nl/species/380/maps/?start_date=1990-01-01&interval=2592000&end_date=1995-12-31&map_type=grid5k


The Eems –
following 
fatty fish







Why is this attractive??? 





PAM shows porpoise patterns 



Station M1



Month Increase late winter 
early spring

Time of day Slight increase at 
night

Tidal phase 
Maximum at high 
and low tides

Year 
Upward trend after 
2016



Video compilation harbor porpoise in 
the Marsdiep: courtesy Jeroen 
Hoekendijk

IJsseldijk, L.L.; Camphuysen, K.C.J.; Nauw, J.J.; Aarts, G. 
(2015). Going with the flow: Tidal influence on the 
occurrence of the harbour porpoise (Phocoena phocoena) in 
the Marsdiep area, The Netherlands. J. Sea Res. 103: 129-
137. dx.doi.org/10.1016/j.seares.2015.07.010



What drives the behaviour of porpoises?

• High metabolic rate
• High need for energy
• Constant need for....

FOOD



Why might the Wadden Sea be a good place 
to hunt for prey?

• Other top predators go here too 
• Tides aggregate prey
• High productivity in the area
• Fish nursery
• Migratory “fat” fish
• Advantage of hunting in turbid waters 

(lower chance of predator avoidance) 



Fish can avoid predators visually 





Fish can avoid predators visually, in the Wadden Sea porpoises might have an advantage 
using their sonar to detect them while being “invisible” themselves. 



What is the
conservation status of harbour porpoise in 

the Wadden Sea?

• We are lacking information on abundance, distribution, habitat 
use and impact of threats.

• However, we do know:
• Increase in the last decade(s) of porpoises
• Potential link to prey occurrence
• That the Wadden Sea has the potential to be an important 

habitat for harbor porpoises occurring here.



Marinus Adrianus Koekkoek II (1873 – 1944) (fotocollectie Naturalis Biodiversity Center)



©Noordhoff Uitgevers GroningenMarinus Adrianus Koekkoek
Rond 1910



the ‘Big Five’ 

of the 

Wadden Sea  
https://www.nationalpark-wattenmeer.de/

https://www.nationalpark-wattenmeer.de/

https://www.schutzstation-wattenmeer.de/

https://www.nordseetourismus.de/die-grossen-tiere-im-wattenmeer-erleben

https://www.nationalpark-service.de/

https://www.nationalpark-wattenmeer.de/nieders%C3%A4chsisches-wattenmeer/natur-und-wissen/tiere/schweinswale
https://www.schutzstation-wattenmeer.de/
https://www.nordseetourismus.de/die-grossen-tiere-im-wattenmeer-erleben
https://www.nationalpark-service.de/workshops/foto-workshops/34-seeadler,-action-und-naturfotografie.html



