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Some Questions



How many game birds are released for shooting 

in the UK each year?



What are the net ecological effects of 

gamebird release and management?



What are the health consequences of 

gamebird releases for populations of 

other species?
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What is the future for gamebird release 

and management in the UK?



Some Answers



How many game birds are released for shooting 

in the UK each year?



We don’t accurately know!



Recorded as “Held for 

Release for Shooting”

14.7 million birds

10.4 million pheasants

3.8 million partridges

0.4 million ducks



Commonly quoted figures ~4 time higher



Compliant

Possibly compliant

Possibly non-compliant

4km radius

2km radius Compliance ranges from 24%-73%

If so, birds = 20.1-61.2 million/year

Likely poor compliance with the Register





A triangulation approach



~43 million (range 15-106 million)

32 million pheasants

9 million red-legged partridges

3 million mallard



Robertson, P. A., Mill, A. C., Rushton, S. P., McKenzie, A. J., Sage, R. B., & Aebischer, N. J. (2017). Pheasant release in Great Britain: long-term and 

large-scale changes in the survival of a managed bird. European journal of wildlife research, 63, 1-10.

Numbers released have increase by ~9x since 1960s

?



Biomass of Pheasants vs British Birds

EVERY OTHER BIRD

Blackburn, T. M., & Gaston, K. J. (2021). Contribution of non-native galliforms to annual variation in biomass of British birds. Biological Invasions, 23, 

1549-1562.

~15-50% of all UK bird 

biomass depending on 

time of year

(I’d quibble – using my 

lower numbers released 

but still high)



Without accurate data on the scale of 

releasing or release locations, assessing 

impacts (+ve or –ve) is difficult



What are the net ecological effects of 

gamebird release and management?



We don’t accurately know!



Recent Reviews

Madden & Sage 2020

Sage et al. 2020

Madden 2023

Mason et al. 2020



Currently a particular focus on Protected Areas



Madden & Sage 2020 Mason et al. 2020

Complex Network of Effects

Sage et al. 2020



The effects of the (43 million?) released birds themselves



Madden & Sage 2020

Complex Network of Effects

The birds themselves



The effects of the keepers/owners on (~8000?) shoots

https://www.gwct.org.uk/news/news/2019/may/industry-experts-to-deliver-woodland-management-course/



Madden & Sage 2020

Complex Network of Effects

The people who manage them 

and shoot them



The cumulative, trickle down, unexpected or unintended 

effects



Madden & Sage 2020

Complex Network of Effects

The cumulative and complex effects 

of the birds and people interacting 

with wildlife





Direct effects of birds themselves

Always (?) negative

Associated effects of keepers/guns

Predominantly positive



What are the NET effects of the presence and 

scale of gamebird release and management 

across non-game fauna?



Large (national) scale study based on data collected without interests in the question. No selection of 

study sites. Broad range of taxa of interest



 3,284 Release Tetrads 

1km2

+

3,284 Control Tetrads 

1km2



Generalist 

predators
(Beja et al. 2009, Swan 2017, 

Pringle et al. 2019, Porteus et 

al. 2019)

Rodents
(Davey 2008, Sanchez-Garcia 

et al. 2015)

Invertebrates
(Woodburn & Sage 2005, 

Robertson et al. 1988, 

Pressland 2009, Callegari et al. 

2014, Neumann et al. 2015, Hall 

et al. 2021)

Farmland and 

woodland birds
(e.g. Robertson et al. 1988, 

Sage et al. 2005, Hoodless et 

al. 2006, Davey 2008, Sage et 

al. 2009, Bicknell et al. 2010, 

Tompkins et al. 2000, Gethings 

et al. 2016)



Overall…

32.5% more records reported from Release tetrads (X = 436) compared to 
Control tetrads (X = 329) (Welch 2 sample on logged data: t6590.9 = -4.74, P < 0.0001)



Overall…

32.5% more records reported from Release tetrads (X = 436) compared to 
Control tetrads (X = 329) (Welch 2 sample on logged data: t6590.9 = -4.74, P < 0.0001)

Assuming equal sampling effort, then there is genuinely more biodiversity at 
release sites

(but see Cox et al. 1996)





Foxes Fewer where shoots occur

Avian generalist predators Mixed picture

Other terrestrial vertebrates More where shoots occur

Invertebrates Mixed picture

Indicator bird species (Generally) More where shoots occur



Without a clear understanding of how 

gamebird release and management 

affects wider ecology, prescribing best 

practice advice, legislation or ensuring net 

benefits is difficult



What are the health consequences of 

gamebird releases for populations of 

other species?



We don’t 

accurately know



AMR



AMR

Evidence of AMR in pheasants

UK: Bain et al. 2023, Chintoan-Uta & Seguino 

2018

Italy: Regecová et al. 2014, Holko et al. 2019

Spain: Guerrero-Ramos et al. 2016

Slovakia/Austria: Martonova et al. 2008

Poland: Sulikowska et al. 2022

Differ from domestic species 

because they roam and so can 

make AMR available to other, free-

ranging, wild species
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AMR
Faecal & Gut samples from 40 pheasants 

reared and raised at two sites (2017-18)

1) Analysed for class 1 integrase prevalence (a 

common, non-specific marker of AMR). 

Mean levels of 0.13-0.16% prevalence (Fig 

A) Max values comparable to untreated human 

sewage and indicate high levels of AMR. 

2) Metagenomic analysis 

Resistance genes to a suite of common VAs 

used in gamebird rearing (Fig B). 

(Broadfoot et al. 2017)

With Will Gaze



HPAI
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2020   2021   2022   2023 (to Week 40)

Based on data from https://www.gov.uk/government/publications/avian-influenza-in-wild-birds

Records of wild birds reported to APHA and 

confirmed infected with HPAI – proportion being 

pheasants or partridges

~5% (max) of instances 

compared with ~15-50% of 

UK bird biomass

Why the decline in 2023?

From: Blackburn, T. M., & Gaston, K. J. (2021). Biological Invasions, 23, 1549-1562.

Sites n:   122         226             736           442

Birds n:   227         459           1738           954



Linking disease(HPAI/AMR) 

characteristics to behavioural 

and ecological processes

• Where do birds go?

• What do they do?

• What other species do they 

contact?

• How infectious are they?

• How do other species 

respond?

From: Beardsworth, C. E., Whiteside, M. A., Capstick, L. A., Laker, P. R., Langley, E. J., Nathan, R., ... & Madden, J. R. (2021). Spatial cognitive ability is associated 

with transitory movement speed but not straightness during the early stages of exploration. Royal Society Open Science, 8(3), 201758.



Without an integration of knowledge about 

epidemiology, behaviour and ecology in 

wild and captive gamebirds, tackling 

emerging One Health and disease 

challenges is difficult
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What is the future for gamebird release 

and management in the UK?
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We don’t accurately know!





Sparse data, 

Inaccurate data, 

Ignorance, 

Partiality, 

Lack of trust, 

“Silo” mentality 



Without input from informed sources 

encompassing the range of facets 

comprising gamebird release and 

management, making wise decisions 

about its future is difficult



Gamebird Biologists Gamebird Vets+ = Progress



1) The release, management and shooting of gamebirds in the UK is a very large-scale 

enterprise
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1) The release, management and shooting of gamebirds in the UK is a very large-scale 

enterprise

2) However, relatively little reliable evidence is available regarding this activity

3) What evidence we do have suggests that the ecological effects are complex

4) The birds themselves typically cause effects perceived as ecologically negative

5) Their release motivates and funds activities that typically cause effects perceived as 

ecologically positive

6) These effects (+ve and –ve) impact a wide range of non-game taxa

7) Shooting is a long established and pervasive shaper of the UK countryside and 

dramatically changing the activity (boosting release intensity OR banning releases) 

risks unexpected and unintended negative consequences



Gamebird Biologists Gamebird Vets+ = Progress



Gamebird Biologists Gamebird Vets+ = Progress

Ecosystem Effects Synergies: 

Movement and Fate 

Trophic interactions

Accurate data

Liaison between scientists and shoots

Joah Madden



Gamebird Biologists Gamebird Vets+ = Progress

Mark Whiteside

Ecosystem Effects Synergies: 

Movement and Fate 

Trophic interactions

Accurate data

Liaison between scientists and shoots

Joah Madden



Over to Mark…



The welfare of game birds destined for release into the wild: a balance 
between early life care and preparation for future natural hazard

Dr Mark Whiteside



Great Britain 

Poultry Register 

(GBPR) 

Statistics: 2013 

Five freedoms:

• freedom from hunger and thirst

• freedom from discomfort

• freedom from pain, injury and disease

• freedom to express normal behaviours 

• freedom from fear and distress

(Farm Animal Welfare Council, 1992)

What is welfare?



How many game birds are reared in the UK?

Great Britain Poultry Register (GBPR) Statistics: 2013 
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Great Britain 

Poultry Register 

(GBPR) 

Statistics: 2013 

What do we know about the welfare of farmed birds?
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Great Britain 

Poultry Register 

(GBPR) 

Statistics: 2013 

Captivity:13 research articles

Post-release: 0 research articles

What do we know about the welfare of farmed birds?



Great Britain 

Poultry Register 

(GBPR) 

Statistics: 2013 

What do we know about the welfare of farmed birds?

Welfare considerations gleaned from poultry industry



Great Britain 

Poultry Register 

(GBPR) 

Statistics: 2013 

Welfare considerations gleaned from poultry industry





Rearing conducted at an ‘industrial’ scale

No adults present during rearing

Barren environment

Ad lib food (in excess)

High density

Bits to reduce aggression



Madden, Hall 

and Whiteside. 

2018

Current system: how successful is it?



Pheasants in captivity have 

a better likelihood of 

survival than their wild 

counter parts

Madden, Hall 

and Whiteside. 

2018

Current system: how successful is it?



43 million ‘healthy’ game birds are reared in captivity

• Reduced effects of aggression

• Good body condition

• Low mortality

Current system: how successful is it?



At 7 weeks (pheasants) and 10 weeks (partridge) the birds are then 

removed from their artificial housing and given to a game-keeper.

Game and poultry start to differ



Current system: Post release welfare mortality



Current system: Why are they dying?

Predation

Starvation

Disease



Comparisons made between artificially-reared game birds and their 

wild-reared conspecifics

Behavioural deficiencies

• Anti predator behaviour (vigilance, roosting)

• Foraging behaviour (unable to maintain condition, 

reliance on supplementary feed)

• Dispersal

Physiological deficiencies

• Organ development (larger body but smaller heart)

• Gut physiology (gut sizes, digestibility)

• Fight characteristics (flight response, angle and 

climbing rate)

Why are these “healthy” birds dying?



Mortality is seldom swift and therefore has welfare implications

Not having the behavioural, cognitive and morphological developments to survive may 

invoke stress and discomfort

• Starvation

• Not knowing where refuges are

• Unable to compete with wild conspecifics for resources

Consequences for post-release welfare



Mortality is seldom swift and therefore has welfare implications

Not having the behavioural, cognitive and morphological developments to survive may 

invoke stress and discomfort

• Starvation

• Not knowing where refuges are

• Unable to compete with wild conspecifics for resources

Consequences for post-release welfare

Excessive birds are released to maintain the harvest



Pre-release welfare

Post-release welfare

• Adheres to the poultry industry

• Adheres to the five freedoms

• Low mortality

• Behavioural and morphological 

deficiencies

• Not being able to perform necessary 

behaviours will be stressful

• High mortality rates

Current system: Lifetime welfare of game birds



3 brief case studies

Conservation Programmes: Make the rearing environment more naturalistic and it 

improves post release survival (Armstrong and Seddon 2007)

What can we do to improve post-release welfare?



In the wild:

• Significant predator numbers

• High likelihood of seeing a 

predation event

• Mother provide calls

In captivity:

• No learned conspecifics

• Predator exclusion

Manipulation: Predator: vs no-predator

Study 1: Predators

Nick Goodrum https://www.flickr.com/people/50834253@N06



Fly wooden goshawks (Accipiter gentilis) over partridges, coupled with whistles and alarm calls

(Guadioso et al., 2011 in Poultry Science)

Study 1: Anti-predator learning



Trained birds had more natural:

• Dispersion

• Home range

• Survival

Study 1: Anti-predator learning; post-release welfare



Current rearing regime

• Age specific chick crumb 

provided ad lib and in excess

• Predictable 

In the wild

• First 3 weeks insectivores

• Then more of a plant forage

• Unpredictable

Study 2: Diet



Note: most of the diet is commercial chick crumb. Supplemented food to act as an experience 

and not a nutritional advantage

Manipulation

• Mealworms (1% of diet)

• Mixed Seed and Fruit (5% of diet)

• Control: Chick crumb

Study 2: Diet complexity



• Quicker at handling live prey

• More efficient foragers

• Spent more time vigilant

• Broader diet

• A gut system to cope with wild diet

• Better able to survive

Study 2: Diet complexity – post-release welfare



In the wild: 

• Big home ranges

• Large dispersal

• Likelihood to experience a range of 

habitats

• Follows mother up to roost at night

Current rearing regime:

• Barren

• Spatially simple

• Does not promote roosting or 

flying

Manipulation: Perches vs no Perches

Study 3: Habitat complexity



Study 3: Habitat complexity– post-release welfare



Study 3: Habitat complexity– post-release welfare



• Roost at night upon release

Study 3: Habitat complexity– post-release welfare



• Roost at night upon release

• Have the morphology to cope with 

prolonged bouts of roosting

Study 3: Habitat complexity– post-release welfare



• Roost at night upon release

• Have the morphology to cope with 
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locations
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• Roost at night upon release

• Have the morphology to cope with 

prolonged bouts of roosting

• Are better able to remember 

locations

• Are less likely to get predated

Study 3: Habitat complexity– post-release welfare



Naturalistic 

Environment

What is best for post-release welfare?



Naturalistic 

Environment

Predators

Natural diet

Natural complexity

What is best for post-release welfare?



Naturalistic 

Environment

How does this affect pre-release welfare?



Five Freedoms

How does this affect pre-release welfare?



Five Freedoms

Predators
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Five Freedoms

Fear

How does this affect pre-release welfare?



Natural diet

Five Freedoms

How does this affect pre-release welfare?



Five Freedoms

Competition/Stress

How does this affect pre-release welfare?



Natural complexity

Five Freedoms

How does this affect pre-release welfare?



Five Freedoms

Discomfort/Injury

How does this affect pre-release welfare?



Naturalistic

Or 

Five Freedoms

Anti-predation

 or 

Fear

Appropriate forage 

or

Competition/Stress

Roosting/Navigation 

or

Discomfort

?

Naturalistic vs Five Freedoms



Welfare Conclusion

• Adhering to the welfare considerations for poultry may be detrimental 

to the life time welfare of game birds for release into the wild 

• Determining the balance between pre-release welfare and 

post-release welfare requires more attention

• Improving life time welfare may mean we compromise 

pre-release welfare. 



• We need develop species specific indicators of welfare

• We can then understand the relationship between pre- and post- release welfare

• We need to use these to assess pre- and post-release welfare of game birds

• We can then maximise the life time welfare of game birds

What is next for the welfare of game birds?



What is next for game birds?

• We need to think about how game birds fit within the wider agricultural community

• Should they be treated the same as chickens?

• Should we rethink about how we prepare our birds for 

release?

• Can we compromise welfare?

• Is this breaking the law?

• What is required to add more to the code of practice?

• Birds that are better prepared for life in the wild means fewer 

birds released for the same number being harvested:



Back to Joah…



Livestock                                           Wildlife



Direct control                           Carryover effects

Welfare & Production            Ecological impacts

Livestock                                           Wildlife



Gamebird Biologists Gamebird Vets+ = Progress

Fewer, better birds             Same harvest

Ethical benefits

Economic benefits

Environmental benefits



Health and Productivity

Gamebird Vets

Gamebird Biologists

Ecology, Behaviour, Ecosystem Effects and Welfare
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Thanks, and Questions
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Post-release 

welfare

Pre-release welfare
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early life care and preparation for future natural hazards. Animal 
Welfare, 29(1), 1-18. doi:10.7120/09627286.29.1.001

Life time welfare of game birds: its in the balance
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