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ABSTRACTS  

When every egg counts: Hatching failure in conservation 
Dr Patricia Brekke, Institute of Zoology, ZSL 
 

Forty percent of the world’s bird species are now in decline and an ever-increasing number require 

human intervention in order to survive. Birds under threat tend to experience higher levels of hatching 

failure, reducing reproductive output and slowing recovery. Conservation practitioners have been 

developing egg-interventions for over two centuries to tackle hatching failure in threatened birds, 

modifying and adapting systems and tools developed for commercial use in poultry and the pet trade. 

The use of artificial incubation, egg cross-fostering and artificial insemination, for example, have been 

instrumental in preventing the extinction of a number of captive and wild threatened species over the 

last few decades. Many challenges remain - the tools developed for commercial use do not always 

cater for the complex life-histories of many of the species under threat. There is no consistency in how 

we define and use hatching failure terminology in the literature, making it difficult to systematically 

assess: (1) the effectiveness of different methods, (2) drivers of hatching failure or (3) share this 

information across disciplines. Research on avian reproduction is often focused on male reproductive 

failure, leaving a large gap in our understanding of the female mechanisms that lead to hatching 

failure. This hinders our ability to tailor conservation interventions, develop new tools and apply them 

more widely where needed. To address these issues we need to develop stronger ties and 

collaborations between science, industry and practice in order to save species from extinction. 
 

Patricia Brekke is a conservation biologist and Research Fellow at the Institute of Zoology, ZSL. Her 

research focuses on assessing the impact of conservation interventions on the genetic health of 

threatened bird populations. Patricia's interest in female reproductive failure stems from her work on 

captive breeding and reintroduction programmes, and the associated impact of inbreeding on 

hatching success and offspring survival. Patricia is part of the IUCN Conservation Translocation 

Specialist Group and is an advisor to various bird reintroduction programmes in the UK and New 

Zealand. Patricia completed her PhD at Imperial College London on the genetic consequences of 

reintroduction on the New Zealand hihi. 
 

 

Gary Ward, Curator of Birds, ZSL 
 

Gary Ward has over 28 years of professional zoo experience. Born in New Zealand, he developed his 

passion for bird keeping at an early age and worked in zoos and aquariums for several years before 

traveling internationally, gaining experience in oiled wildlife rehabilitation and in-situ conservation 

programmes. In 2003 he came to the UK and after working in the bird departments at Jersey Zoo and 

Newquay Zoo, Gary has been in the position of Curator of Birds at ZSL for over two years. Throughout 

his career he has gained extensive experience in a range of endangered bird breeding programmes. 

Gary will be joining the panel for this event. 

 

 



 

 

Why do birds not lay larger eggs? 
Dr Barbara Tschirren, Centre for Ecology & Conservation, University of Exeter 
 

Hatching is an exhausting process that takes a lot of energy. Chicks that have not enough resources 

available during prenatal development often fail to hatch or die shortly after hatching. Given the 

benefits for the chick of developing in a large, nutrient-rich egg, why do females not lay larger eggs? 

To answer this question, we created genetic lines of Japanese quail that differ in their maternal egg 

investment. As expected, chicks developing in a large egg had a higher hatching probability and grew 

faster after hatching than chicks developing in a small egg. Laying large eggs was associated with 

significant costs for the mother, however. Females that laid large eggs had a higher metabolic rate and 

thus an increased energy demand. They met this increased energy demand for reproductive functions 

by downregulating their immune system, and in particular their defence machinery against viruses. 

Thus, increased egg investment comes at the expense of reduced self-maintenance, ultimately 

resulting in a shorter lifespan in females laying larger eggs. Such trade-offs between reproductive 

investment and self-maintenance will shape the evolution of maternal provisioning and can explain 

why variation in egg size is maintained in bird populations. 
 

Dr Barbara Tschirren is a Senior Lecturer in Evolutionary Ecology at the University of Exeter. She 

studied at the University of Bern, Switzerland and held research positions in Australia, Sweden and 

Switzerland before taking up her current position in 2017. Her research combines approaches and 

techniques from evolutionary biology, physiology and genomics to understand the causes and 

consequences of variation in reproductive behaviour. She has a particular interest in eggs, how the 

prenatal environment shapes an individual’s life, and the costs associated with egg production for the 

mother. 
 

 

What's in an egg? The biology of avian fertilisation and why it matters for conservation 

Dr Nicola Hemmings, Department of Animal & Plant Sciences, University of Sheffield 
 

A bird’s egg provides almost everything the developing embryo needs. A nutritious yolk, buffered by 

protein-rich albumen, all encased by protective internal membranes and a hard outer shell. This 

elegant, self-contained life support system is crafted inside the mother’s body, usually in less than a 

day. The large yolky eggs of birds represent a significant energy investment, and their failure comes at 

a high cost to females. Yet in many threatened bird species, a large proportion of eggs never hatch. In 

this talk, I will take you on a tour of the fertilisation process in birds, explaining the physiological 

mechanisms involved and highlighting how these can go wrong. I will demonstrate how a detailed 

understanding of the biology of fertilisation can inform conservation management, and briefly 

describe how we are applying this knowledge to help threatened bird species. 
 

Nicola Hemmings is a Royal Society Dorothy Hodgkin Research Fellow at the Department of Animal & 

Plant Sciences, University of Sheffield. Her research group studies how and why animals vary in their 

ability to reproduce, with particular focus on the causes of infertility and embryo death in birds. She 

has developed and applied methods for examining failed eggs and diagnosing fertility issues for a range 



 

 

of different bird species, using them to investigate both the evolutionary consequences of hatching 

failure and potential mitigation strategies for conservation programmes. 
 

 

The importance of breeding success in the conservation of lowland waders 

Dr Jen Smart, Royal Society for the Protection of Birds (RSPB) Centre for Conservation Science 
 

Lowland waders have undergone severe declines and there is clear evidence that their populations 

are currently limited by poor breeding success. Long-term studies of a range of wader species shows 

that the biggest cause of nest and egg mortality is predation and that mammal predators are the main 

culprits. Given this, how can we can we help the recovery of threatened waders? There are fewer than 

50 pairs of black-tailed godwits in the UK, and around 90% of the population in the Fens in eastern 

England, with 80% at just one site, where high predation has caused the population to decline. Project 

Godwit, a five-year partnership between the RSPB and the Wildfowl and Wetlands Trust funded by EU 

LIFE, aims to secure the future of black-tailed godwits as a breeding species in the UK. We have two 

objectives: 1) to improve breeding success in the wild by using multiple methods of predator 

management to reduce the impacts of key predators; and 2) to trial the use of head-starting, where 

chicks are reared in captivity and released once fledged, which could boost breeding success and fast 

track colonisation of new sites that have been created for godwits. In this talk you will find out what 

progress have we made towards improving the fortunes of this nationally important breeding 

population of black-tailed godwits after 4 years of conservation interventions. 
         

Jen Smart works for the RSPB Centre for Conservation Science where she heads up the science team 

working on a whole range of conservation issues across Scotland and Northern Ireland. Her own 

research specialism is breeding lowland waders and especially conservation solutions to reverse their 

population declines which involves understanding the factors reducing their breeding success and 

solutions that might increase the survival of their nests and chicks.  
 

 

Format of Live Events 

➢ This interactive online event will be livestreamed to our YouTube channel here: 

zsl.org/IOZYouTube. A direct link to the livestream will also be shared on the event web page 

before the event.  

➢ Before attending this event, please read our Code of Conduct found here. 

➢ This event will run from 6:00pm – 7:30pm, and will be recorded and available to watch afterwards 

on our YouTube channel.  

➢ Each event will comprise of 3 – 4 presentations from experts in the topic, similar to our previous 

events. 

➢ There will be opportunities for the audience to submit questions during the event (this process will 

be explained on the night), to be answered live after each presentation. If you wish to submit a 

question to a speaker prior to the event, please send it to scientific.events@zsl.org. Please be 

aware we may not be able to answer all questions.  

➢ There is no charge for this event, and no need to register in advance. 

zsl.org/IOZYouTube
https://www.zsl.org/sites/default/files/media/2020-09/Code%20of%20conduct_online%20events%20at%20ZSL.pdf
mailto:scientific.events@zsl.org


 

 

Join us at our next online event  

Life in the cold: Celebrating a decade of collaborative marine research in Greenland 
8 June 2021, 6:00pm – 7:30pm 

It has been 10 years since researchers at the Institute 
of Zoology first began conducting marine research in 
the cold waters of Greenland. In collaboration with our 
partners at the Greenland Institute of Natural 
Resources, we have taken thousands of pictures and 
videos of the seabed. We have provided valuable 
information to the Greenland fishing industry about 
the impact of trawling on the seabed, which has led to 
the protection of vulnerable habitats. This event will 
showcase the work that our team and our partners 
have conducted in the last decade, documenting and 
protecting vulnerable marine habitats, and mapping 
the seabed. Join us to discover the wonders and 
variety of the seabed life around Greenland. 
 

 

ZSL Wild Science Podcast 
Listen to our award winning ZSL Wild Science podcast episodes produced by Dr Monni Böhm and 
Eleanor Darbey here: www.zsl.org/zsl-wild-science-podcast. 
 

 

Further Information 
➢ Please contact the Scientific Events Coordinator, Eleanor Darbey (eleanor.darbey@zsl.org), if you 

have any queries about our Science and Conservation events or podcasts. 

➢ For press enquiries, please contact the ZSL Press Office: press.office@zsl.org. 

➢ For more information about how to join the ZSL Fellowship programme and engage with a 

network of thousands who are shaping the future of conservation, please visit: 

www.zsl.org/membership/zsl-fellowship. 

➢ To receive email updates about forthcoming ZSL Science and Conservation Events, please visit: 

www.zsl.org/science/whats-on/science-and-conservation-events-email-updates 

➢ Read the latest blog posts from our scientists and conservationists here: 

www.zsl.org/blogs/science. 

➢ Follow us on Twitter @ZSLScience to hear about new publications from our researchers, 

upcoming events and podcast episode releases. 

➢ Join us on our new Facebook page @ZSLScienceAndConservation for announcements of each 

event. 
 

To feed and care for our 30,000 animals, many of which are endangered, costs 
£1million a month and the national lockdown has left us struggling. But with your help 
we can carry on caring for our amazing animals and continue our global conservation 

work. Support us today – Join, visit or donate. 

https://www.zsl.org/zsl-wild-science-podcast
mailto:eleanor.darbey@zsl.org
mailto:press.office@zsl.org
http://www.zsl.org/membership/zsl-fellowship
http://www.zsl.org/science/whats-on/science-and-conservation-events-email-updates
http://www.zsl.org/blogs/science
https://twitter.com/ZSLScience
https://www.facebook.com/ZSLScienceAndConservation/
https://zsl.us14.list-manage.com/track/click?u=3ff4d812aeef4e68ba0176ffd&id=5d1f2332c9&e=6da880f10f
https://zsl.us14.list-manage.com/track/click?u=3ff4d812aeef4e68ba0176ffd&id=8b1286cf5a&e=6da880f10f
https://zsl.us14.list-manage.com/track/click?u=3ff4d812aeef4e68ba0176ffd&id=a3361f762e&e=6da880f10f

