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* Second most northerly species of penguin

* Monogamous parents work together to raise 
their chick

* They mate (mostly) for life and often return to 
the same burrow every year

* Chicks fledge between 2-4 months of age

* Other than to moult, they remain at sea until 
they begin breeding at 3-4 years of age

African penguins



Populations have crashed by 98% since 1900’s, and 70% just in 
the last 15 years – there are only an estimated 18,000 breeding 

pairs left, compared to over a million in 1900

Some of the reasons include:
• Egg collection
• Removal of guano
• Oil spills
• Disease
• Predation

What is the situation?



THE FISH HAVE 
MOVED/GONE!

The mismatch between 
penguin foraging locations 

and fish stocks is the 
ultimate issue, caused by 
overfishing and climate 

change

What is the primary 
cause of the decline?

Sherley et al. 2017



Chicks are being abandoned en masse



What is being done about that?



We are developing non-invasive 
monitoring techniques

Penguins (and fish) shed DNA (feathers, faeces etc) into 
the water wherever they go

No direct 
observation/handling/
stress to the animal is 

needed

Lab costs are also low 
(qPCR)

Water is easily 
sampled and 

filtered on site – at 
very low cost

Detectable for different species –
presence/absence or DNA load (signal 

strength)



Why has it not been used already?

Used extensively in 
freshwater lakes and 
rivers, particularly for 
biosecurity (detecting 

invasive species)

Each taxa you want to test 
requires a lot of initial lab 

time

DNA degradation 
time in seawater is 

not well 
understood

Ocean currents move target DNA

High sensitivity 
and 

contamination

Confounding 
sources of eDNA



Where are we with this project?
We have designed and tested an initial 

set of primers

Work will properly be starting in 
September with 2 research 

students, improving and validating 
the methodology using Bristol Zoo 

African penguins and hopefully 
working in South Africa to assess its 

usefulness around the breeding 
colonies 



* Work is ongoing to establish a new penguin colony at De Hoop 
reserve to buffer against issues at the 2 other colony clusters

* It is also the location of the most prey
* What are the issues:
* Politics
* Attracting the penguins
* Land based predators
* Marine predators

What else is being done?



Opportunities in African penguin 
conservation 

Lots of public interest 
which could be used for 
lobbying governments 

Big South 
African  

tourism draw 
at Boulders 

Beach

Easy to study with 
long term data 

available

A dedicated group of conservationists and 
stakeholders



Challenges in African penguin 
conservation 

Threats are at a global scale and 
difficult to combat – overfishing 

is hard to control due to a 
powerful fishing lobby

We still do not fully 
understand what it happening 

across the spatial landscape 
and in different life stages -

and populations are still 
crashing

Penguins are a 
top predator –
and as such it is 

not quick work to 
reverse the 

decline due to life 
history traits 



Globally the greatest threat to penguins and almost all 
wildlife is…..

Single Biggest Threat 

A lack of political will 
to save them



Thanks for Listening – Any Questions?



Tracking down threats:  
How technology is improving our understanding of threats to 
seabird populations 
 

Tommy Clay, University of Liverpool 

© Dimas Gianuca 

tclay@liverpool.ac.uk @tommyturtleclay 

Bristol Zoological Society 11th Annual Symposium 
Opportunities and Challenges in Bird Conservation 

3rd September 2019 



Threats to seabirds 

Paleczny et al. 2015 PloS One 

Monitored seabird populations 

declined by 70% 



Threats to seabirds 

Dias et al. 2019 Biol. Conserv. 



Threats to seabirds 

 
 
 
 
 
 
 
 

Dias et al. 2019 Biol. Conserv. 



 
 
 

• Incidental capture of non-target species. 
 

 Longline: >160,000 (poss. >320,000) seabirds killed annually. 

 Gillnet: 400,000 seabirds killed annually. 

 Trawl: estimates from some fisheries, but no global estimate. 

Fisheries bycatch 

Lewison et al. 2014 Anderson et al. 2011 Zydelis et al. 2013 



Industrial fisheries have a global footprint 

 

 

Sea Around Us Project Kroodsma et al. 2018 Science 



Quantifying bycatch risk: challenges 

Problems with estimating bycatch from fisheries data: 

 

- Unrepresentative of whole fleet (often <5% monitored). 

- Unrepresentative of true bycatch rates. 

- Insufficient quality to allow for species identification. 

- Lack of information on sex, life-history stage or population of origin. 

 

 

 

© Sebastian Jimenez 



Quantifying bycatch risk: challenges 
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Life-history stages vary in distribution and behaviour 
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Satellite transmitters 

Mass = c. 1-100 g 

Accuracy = <2km  

 

Quantifying bycatch risk: opportunities 

GPS 

Mass: c. 1-30 g 

Accuracy: <100 m 

Geolocators 

Mass: c. 0.5-10 g 

Accuracy: c. 200 km 

© Richard Phillips 



Case study: bycatch of South Georgia birds in pelagic 
longline fisheries 
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From a bustling city… to a ghost town. 



1.  What are population-level distributions, i.e. where do birds go? 

 

2. Where do birds overlap with fisheries? 

 

3. What times of year (when) do birds overlap most? 

 

4. Which fleets (who) do birds overlap most with? 

 

5. Recommendations for management. 

Aims 



Population modelling 
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Population modelling 

Clay et al. 2019 J Applied Ecology 



Tracking data 

• Breeding season – 1,144 foraging trips for 530 breeding individuals 

[GPS and satellite transmitters]. 

 
• Non-breeding season (adults) – 251 years obtained for 187 

individuals [geolocators]. 

 
• Immatures – 239 years for 70 wandering albatrosses, no other species 

tracked [geolocators]. 

 
• Juveniles – 47 individuals tracked for part (or all) of their first year at 

sea (post-fledging) [geolocators and satellite transmitters]. 

 

Clay et al. 2019 J Applied Ecology 



Annual population distributions 

Black-browed albatross 

Grey-headed albatross 

Wandering albatross 

White-chinned petrel 
Proportion of population Clay et al. 2019 J Applied Ecology 



Monthly population distributions 

Clay et al. 2019 J Applied Ecology Proportion of population 



Millions of hooks 

© Dimas Gianuca 

Distribution of fishing effort 

Clay et al. 2019 J Applied Ecology 



Annual bycatch risk hotspots 

Black-browed albatross 

Grey-headed albatross 

Wandering albatross 

White-chinned petrel Clay et al. 2019 J Applied Ecology Risk score 



Variation by month and fleet 

 

Clay et al. 2019 J Applied Ecology 



Summary 

Where? Hotspots of overlap in southwest Atlantic, southeast Atlantic and the 

southwest Indian Oceans. 

 

When? Highest during winter (May–September; when fishing effort south of 30°S 

is greatest) 

 

Who? Japan and Taiwan (80% of overlap scores), and also South Korea, Namibia 

and Brazil. 

 

 

Clay et al. 2019 J Applied Ecology 



Recommendations 

- Areas identified here largely match areas where bycatch of these 

species been recorded 

© Proyecto Albatros y Petreles 



Recommendations 



Recommendations 

- Continued population declines suggest that mitigation measures not fully 

implemented. 

 

- This may reflect small proportion of vessels in which compliance is monitored (in 

most fleets).  

 

- Need for continued/improved use of mitigation measures in targeted areas.  

 

- More comprehensive coverage of tracking data needed for juveniles and 

immatures.  

Clay et al. 2019 J Applied Ecology 



Filling in data gaps for juveniles 

- Tracking grey-headed albatross juveniles  - www.bas.ac.uk/project/grey-headed-albatross-juvenile-tracking 

2018 2019 



Conclusions 

• Tracking all major life-history classes crucial for assessing exposure of 
populations to marine threats.  

 

• Allows for multi-population, multi-species assessment of threats and 
targeted conservation measures. 

 

• Conservation solutions do exist, but improved management of high seas 
needed. 

 

• Better understanding of scale-dependency, e.g. how overlap relates to 
interaction with fishing boats (and ultimately bycatch).   

 

 



Many thanks to…. 

Thank you for listening!  

Richard Phillips,  

BAS 

Cleo Small, 

RSPB 
Steph Prince, 

RSPB 

Ana Carneiro, 

BirdLife 

Caitlin Frankish, 

BAS 

Fieldworkers at 

Bird Island 

…funding and support from… 

… also, Kana Akatani for Illustrations, Andy Wood for database support, various people for help with fisheries data.  
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