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• Date: 01/04/20 
• Names: Innes Cuthill1, Mike Mendl2, Georgia Mason3, Yvonne van Zeeland4, Emma Mellor2 
• Addresses: 1University of Bristol, School of Biological Sciences, Tyndall Avenue, Bristol. BS8 1TQ 

UK; 2Bristol Veterinary School, Langford House, Langford, Bristol. BS40 5DU UK; 3University of 
Guelph, Animal Biosciences, 50 Stone Road East, Guelph, Ontario N1G 2WI Canada; 4Division of 
Zoological Medicine, Faculty of Veterinary Medicine, Utrecht University, Yalelaan 108, 3584 CM 
Utrecht, The Netherlands  

• Email(s): i.cuthill@bristol.ac.uk , mike.mendl@bristol.ac.uk , gmason@uoguelph.ca , 
y.r.a.vanzeeland@uu.nl , em15953@bristol.ac.uk  

• Phone(s): +44 (0) 117 39 41175; +44 (0) 1179289485; (519) 824 4120 ext. 56804; +31 30 253 
4542; +44 (0) 7598762654 

• University or other affiliation of main PIs: 1, 2University of Bristol; 3University of Guelph; 
4University of Utrecht  

• Species360 member collaborating institution (if applicable): 

o Dr Christoph Schwitzer, Chief Zoological Officer & Deputy Chief Executive, Bristol Zoo. 
cschwitzer@bristolzoo.org.uk (please find his letter of support attached) 

o Simon Bruslund, European Association of Zoos and Aquaria Taxon Advisory Group Chair 
for Parrots, Marlow Birdpark. birdconsulting@outlook.com (please find his letter of 

support attached) 
o Sandra Molloy, European Association of Zoos and Aquaria Taxon Advisory Group Vice-

Chair for Parrots, Dublin Zoo. sandra.molloy@dublinzoo.ie (please note she is a 

correspondent of YvZ, and while she has not provided a formal letter of support is  

supportive of our project) 
• Name of studbook keeper (If applicable): 

o Contact information: NA 
• Provide the title of the project and a short description of the overall project of not more than 

500 words:  
 

Is flight important to the welfare of captive birds? 

 
Flight is one of the most constrained natural behaviours in captive birds. Frustration of species-typical 
behaviours such as flight can cause welfare problems [1]. For example, spatially restricting flight is 
associated with increased risk of stereotypic behaviours (repetitive behaviours indicative of poor welfare 
[1]) across avian species [2, 3]. Flight can also be physically restricted by wing clipping (trimming of flight 
feathers) or pinioning (amputation of one pinion joint), procedures deemed controversial [4] as they do 
not diminish flight motivation [5], may be painful [6], and/or linked with other signs of inadequate 
welfare (e.g. self-directed feather damaging behaviour in pet parrots [2, 3]).  

In our study, we aim to test the hypothesis that restricting flight causes welfare problems in captive 
birds, focussing on Psittaciformes (parrots). As an experimental approach to test this hypothesis would 
raise ethical concerns (given welfare consequences for the study’s birds) and pose logistic challenges, 
we will use so-called phylogenetic comparative methods (PCMs) [7-9] which rely upon comparing 
species. PCMs have been successfully used to test if aspects of natural biology like ranging behaviour 
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[10-13], hunting [12, 13], intelligence [14], and dietary niche [15] affect welfare in various taxonomic 
groups, permitting identification of biological risk factors (e.g. being relatively large-brained is a risk 
factor for stereotypic behaviours in parrots [14]). Our hypothesis here predicts that welfare will be 
poorest in species most flight-dependent in the wild. 

Our first welfare-sensitive outcome variable is species-typical stereotypic behaviour prevalence, 
calculated from survey responses of pet parrot owners (www.parrotsurvey.com): a dataset we have 
already constructed. The purpose of this application is regarding our second outcome variable: species-
typical relative life expectancy (rLE: the proportion of animals within a species surviving to its maximum 
recorded lifespan, something Species360 data have been used to calculate before to great effect [cf 
[15]). rLE is a valid and valuable welfare metric (see next section). To calculate rLEs, we would like to 
request hatch and death date records of 206 Psittaciforme species within the Species360 Zoological 
Information Management System database [16]: a phenomenal resource for this type of approach and 
incredibly valuable to both welfare scientists and fundamental researchers alike [9]. 

We will obtain data on species-typical wild flight dependency from published literature, e.g. hand-wing 
indices, a commonly used proxy for flight ability [17-20]; whether or not a species is island-restricted 
(thus physically limited to the distance they can fly) [21]; whether species are sedentary, nomadic or 
migratory regarding their annual use of space; and whether flight is important for foraging [e.g. 22, 23]. 
These will be our predictor variables during analyses. Relationships between these and our two welfare 
outcomes will be assessed using phylogenetic generalised least square regressions [24], to account for 
species’ statistical non-independence (due to similarity based on shared ancestry [e.g. [25]). During 
hypothesis-testing, significant relationships between our predictors and outcomes will thus identify 
biological risk factors for welfare. Potential welfare benefits are both practical and fundamental and, 
importantly, have the potential to improve wellbeing in many thousands of birds from multiple species. 

 

• Additionally please describe how would the data be used and the methodology: 

 
Background and outcome variables  
As we described above, one type of outcome variable (stereotypic behaviour prevalence) will be 
calculated from survey responses of pet parrot owners. It is our second proposed outcome variable – 
relative life expectancy – to be calculated from Species360 records that we will describe in detail next.  
 
Stereotypic behaviours are imperfect as sole welfare indicators, being prone to false negatives because 
some animals become inactive instead [26, 27]. To extrapolate to overall welfare, we ideally require a 
second welfare-sensitive indicator as an additional outcome variable, to measure welfare effects not 
captured by the first [e.g. 10, 12-14]. With this in mind, we wish to use ZIMS data to calculate species-
typical relative life expectancy (rLE): the ratio between the species-typical average lifespan of zoo 
individuals and their maximum recorded lifespan. Chronic stress is also linked with shortened life 
expectancy though, like stereotypic behaviours, lifespan is imperfect as a sole welfare indicator as some 
animals are long-lived despite having lived in conditions suboptimal for welfare [28, 29]. Therefore, our 
two types of outcome variable here complement each other well because, as just mentioned, each 
measures welfare effects that the other may not [cf 10, 12].  
 
We would like to use records of individuals’ hatch (or estimated hatch) and death (or confirmation of 
being still alive/exit from the population) dates within ZIMS to calculate the rLE of 206 Psittaciform 

http://www.parrotsurvey.com/
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species held in Species360 zoos (please see attached Excel file with our species list). This is similar to 
Müller et al. [15] who were granted access to ZIMS data to calculate rLEs for Ruminantia, with some 
important differences. Müller et al. [15] calculated species-typical rLE from birth cohorts, only using data 
from animals that had already died, to yield rLE: the mean lifespan of a species, expressed as a 
proportion of its maximum reported lifespan. However, there are two problems with this approach. 
Firstly, because animals need to have died to enter the calculation, rLE reflects historic rather than 
current, and likely improved, living conditions. Therefore, this may result in rLE values seeming 
artifactually poorer than they currently really are in modern zoos (especially true for long-lived species 
like many parrots are).  
 
Secondly, this method results in data loss because dates of birth and death are a necessity; i.e. data 
from animals with unknown birth dates (“left censored”), or those still living or who have moved out of 
the Species360 member-zoo population (“right censored”) are unusable. Censorship is especially 
problematic for species containing individuals without precise hatch dates (such as ex-companion 
animals, and/or those originating from the wild, resulting in left censorship), and for long-lived species 
(resulting in right censorship): issues highly relevant to the Psittaciform Species360 member-zoo 
population [30-32]. To illustrate the value of censored data, say you have a wild-caught parrot that is 
still alive after 40 years in captivity. This adds weight to the fact that this species can live at least 40 
years (yet using the birth cohort method, this animal would be excluded). Here we propose a superior 
statistical method that can use censored data, thus making good use of all valuable data available, and 
enhancing statistical power. (Note that unfortunately we cannot use previously published lifespan 
estimates for parrots calculated using Species360 records – [33] – because this paper erroneously 
treated right-censored birds as dead, which thus under-estimates true lifespan, especially for naturally 
long-lived species and those with good breeding success and thence many young in the population). 
 
Kaplan-Meier survivorship curves [34] are well-used in the human medical literature, specifically 
designed to deal with censored data, a frequent issue in medical trials [35; and has been used for zoo 
animal data, 36, 37]. For each species we would calculate sex-specific survivorship curves using this 
method [e.g. using the 'survival' R package: 38]. (Sex-specific because the sexes may have different 
mortality patterns [cf 15]). From these survival curves, we would then calculate species-typical average 
age of death within the population (the age at which 50% of the population are dead). Finally, our sex-
specific outcome variables ‘species-typical rLE’ would be calculated: the ratio between zoo animal 
average age of death and the maximum recorded lifespan of that species (taken from published 
literature e.g. [39]). To illustrate, high values of rLE mean that a species when in Species360 member-
zoos typically lives close to its maximum recorded lifespan, whereas lower values equate to the species 
typically having shortened lifespans. The nature of this metric also means that species’ rLE values are 
directly comparable, as it removes effects of intrinsic species differences in absolute lifespan [9, 40]. 
 
The ZIMS data fields we like to calculate survivorship curves are: 

• Studbook numbers (or some other individual identification number) 
• Taxon (species name) 
• Sex 
• Hybrid status 
• Hatch date (or estimated hatch date / date into the population) 
• Death date (or date out of the population) 
• Status (i.e. alive or dead) 
• Hatch type (captive v wild) 
• Rearing type (parent v human) 
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Statistical analyses: 
Correlations between our flight-dependency predictor variables and our outcome variables will be 
assessed, with two important controls. Firstly, as mentioned, species’ datapoints cannot typically be 
considered statistically independent, as more closely related species are more likely to resemble one 
another than those distantly related [e.g. 25]. We will use phylogenetic generalised least square 
regressions [24] in the ‘caper’ R package [41] to control for this species non-independence. Secondly, 
living conditions can also affect our outcome variables; e.g. parrots in barren, unenriched environments 
perform more stereotypic behaviours [42]. If, say, parrot species heavily dependent on flight in the wild 
were also housed in poor conditions in captivity, then how can one be confident that the effect observed 
is one of wild biology rather than one of living conditions [e.g. see: 9]? Therefore, we will also check 
whether species-typical living conditions within each setting (i.e. pet and zoo) covary with our predictor 
variables, and where necessary statistically control for this in our final hypothesis-testing models. For 
stereotypic behaviour outcomes we will use our Parrot Survey data to calculate species-typical husbandry 
(e.g. cage size, enrichment provision). For rLE, records of living conditions are not reliably reported for 
every animal within ZIMS, as this type of recording various between zoos [9]. However, the intensive 
management and care associated with having a studbook significantly predicts improved rLE in another 
comparative study [15]. Therefore, we propose to use the presence of a studbook as a proxy for higher 
quality living conditions. For each species we will record studbook presence/absence from published zoo 
literature [i.e. 43, 44], this becoming our statistical control for zoo living conditions where required as just 
described. During hypothesis-testing, significant relationships between our wild biology predictors and 
welfare-sensitive outcome variables would formally identify the former as risk or protective factors for 
captive welfare, yielding many benefits as described below.  
 

• Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, 

stakeholder dialogue, etc.) 

 

We plan to disseminate our findings in several ways, e.g. publication in relevant journals (e.g. Zoo Biology, 
Applied Animal Behaviour Science, or Animal Behaviour), presentation at conferences attended by zoo-
professionals and parrot-enthusiasts (e.g. International Society for Applied Ethology, ExoticsCon, or 
ICARE). Finally, to ensure that the recommendations from this study reach the people best placed to 
action them, a lay summary of our findings will be written for zoos and pet parrot owners, and targeted 
at specific magazines and other relevant platforms (such as the World Parrot Trust, the quarterly British 
and Irish Association of Zoos and Aquariums News magazine, and ‘Parrots’ Magazine).  

 
• How will this research improve basic research, the care, management, welfare or the 

conservation of the taxa involved? 

 

Using the comparative approach in asking welfare-relevant research questions yields many welfare, 
management and research benefits [9]. Additionally, the nature of this multi-species approach means its 
potential impact is far vaster than the more typical single-species research focus and could improve 
welfare of many millions of captive parrots. To give perspective, in a 2011 publication [45] ~46,000 
individual parrots were reported to be held by Species360 member-zoos; and a 2008 study estimated that 
10 million parrots are kept as pets just in North America [46]. Overall, the worldwide population of captive 
parrots may number at least 50 million which, incidentally, is believed to be around the same size as the 
overall wild parrot population (J. Gilardi, World Parrot Trust, 2014, pers. comm.). As our future findings 
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may have implications for other avian taxa too, it is worth considering the scale of the captive bird 
population: recent estimates place there being at least 80 million pet birds across Europe, North America, 
and Australia alone [47-49]. Furthermore, being observational rather than experimental, none of our data 
sources directly compromises the welfare of any individual parrot and, importantly, is valuably 
generalisable across species and settings.  

One important type of benefit relates to practical and fundamental welfare. Identification of biological 
risk factors for poor welfare not only identifies susceptible species requiring special care [9], but also 
inspires practical, targeted ways to directly address problems [12, 50]. For example, say flight-dependency 
predicts welfare problems in captive parrots. Based on this, a logical practical recommendation would be 
to allow them to fly, by providing adequate space and by not physically preventing them from doing so. 
Fundamental welfare benefits of this type of research surround collection management. Staying with the 
same example, if flight-dependency predicts poor captive wellbeing, then another solution is to 
recommend keeping less flight-reliant species as pets, and to focus zoos’ limited resources [9, 51-54] on 
these species too. In the case of zoos and conservation breeding, this information would also help the 
decision-making process when deciding which species to focus ex situ breeding efforts on [9]. Zoos aim to 
maintain sustainable, self-sufficient captive populations [55], and addressing welfare problems helps 
achieve this by ensuring that animals reproductive lives are not being shortened because of poor 
wellbeing.  

Findings of this study could also provide welfare benefits to species from other avian orders in general. 
Successful identification of biological risk factors allows for predictions of how species outside of the 
current dataset may fare in captivity [9]. To illustrate, if migratory parrots experience welfare problems it 
would be likely that other migratory species would similarly have poor welfare. As mentioned in the 
paragraph above, identification of such risk factors should help make informed decisions on the best way 
to ensure good welfare across relevant taxa, and also to flag potential problems with holding species with 
these characteristics in captivity. 

Scientific benefits of our study include providing direction for future research linked with identified 
biological risk factors. For instance, parrot species with effortful foraging modes are more likely to have 
self-directed feather-damaging behaviour in captivity [56]. McDonald Kinkaid [56] suggested that foraging 
enrichments, especially for species with these foraging modes, should be used to help address this sign of 
poor welfare. Further to this, one of our team (YvZ) is currently undertaking research to establish which 
forms of foraging enrichment are best suited in tackling FDB. Ideas for other types of research question 
might be: establishing the optimal cage/enclosure shape and size to permit flight and improve welfare; to 
use outcome variable values to target species whose welfare is deemed poorest for special research 
attention; and stimulating research into more appropriate methods of bird-keeping that would not 
compromise the birds’ welfare by preventing them from flying. The proposed study will also improve 
fundamental understanding of the interaction between evolved highly motivated behaviours, such as 
flight and welfare, and represents an innovative use of Species360’s valuable data.  

In sum, our study: could improve welfare of millions of individuals across multiple avian species, even 
those beyond our focal order; could help inform and guide conservation breeding and collection 
management decisions; is valuably generalisable across settings; and could inspire species-species and 
more generalised fundamental future research, to improve knowledge and understanding on welfare and 
its interaction with evolved highly motivated behaviours, such as flight.  

 
• Do you have any previous research publications using Species360 members data? 
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None. But GM and EM have relatively recently published a review advocating our research approach, 
highlighting the value of using ZIMS data [please see: 9] this was even selected as the Editor’s Choice in 
that volume of Zoo Biology.  
 
 

• Is there a possibility to finance developer time for the data extraction? 

 
Possibly, but please bear in mind we are funded by a charity (Universities Federation for Animal 
Welfare) so funds are limited.  
 

• Signed commitment to keeping institutional identities confidential if appropriate and to 

properly cite Species360 as the data source (citation guidelines) 

 
Yes, of course. 
 

• The nature of the data is higly complex, therefore, depending on the nature of the data 

requested and if approved, we might ask to have one of our data experts involved to avoid 

miss interpretation of the data and avoid wrong assumptions. 

• Depending on the number of records required, the financial contribution will increase for us to 

be able to extract the data in the right format. 

 
• If access to the data is provided: 

1.  Species360 data we will require you to ensure that Species360 will be cited and that 
data source and that Species360 registrars will be mentioned in the aknwolegments 

2. The manuscript should be shared when published so we can feature it on Species360 
Science web page (https://www.species360.org/serving-conservation/scientific-
publications/). 

 
All collaborators with access to the data need to be stated and sign the data request template and can 
use the data only in association with the project that the data have been requested for. If additional 
people join the project and want to use the data, please update the form with their signatures. 

The authors whose names are listed immediately below certify that they have NO affiliations with or 
involvement in any organization or entity with any financial interest (such as consultancies, grants, 
patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-
financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 
subject matter or materials discussed in this manuscript. 

If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 
supporting the work should also be fully acknowledged. 
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Name and institution Date Signature 
Innes Cuthill 
University of Bristol 
 
 

01/04/20 

 

Mike Mendl 
University of Bristol 
 
 

01/04/2020 

 

   
 
 
 

Yvonne van Zeeland 
University of Utrecht 
 
 

02/04/20  

Emma Mellor 
University of Bristol  
 
 

01/04/20  
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Oxford, UK: Oxford University Press. 

https://cran.r-project.org/web/packages/caper/vignettes/caper.pdf
https://cran.r-project.org/web/packages/caper/vignettes/caper.pdf
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56. McDonald Kinkaid, H.Y., Species-Level Determinants of Stereotypic Behaviour, Reproductive 

Success, and Lifespan in Captive Parrots (Psittaciformes), in Animal and Poultry Science. 2015, 
University of Guelph: Canada. 

 



European Association of Zoos and Aquaria - Parrot Taxon Advisory Group  

Chair: Simon Bruslund, Marlow Zoo - Vice-chair: Sandra Molloy, Dublin Zoo 

Contact: Simon Bruslund | Conservation Coordinator 
Vogelpark Marlow| Kölzower Chaussee 1, 18337 Marlow, Germany 
T: +4915221577593 | E: insitu@vogelpark-marlow.de | Skype: live:insitu_24 
Parrot TAG mission statement:  
“EAZA Parrot TAG’s mission is to facilitate and enhance cooperation on parrot conservation within the European zoo and aquarium 
community. The aims include maintaining sustainable ex situ populations, educating the public, encouraging contribution to scientific 
research and supporting in-situ conservation of parrots. It will achieve these aims by providing the community with information and 
structures to assist and improve population management, husbandry methods and conservation project review and by also evaluating and 
sharing calls for cooperation from outside the community.” 

 

 

Dear Species360 Board of Directors, 

Re: Project entitled: Is flight important to the welfare of captive birds?  

Investigators: Professor Innes Cuthill1, Prof. Mike Mendl1, Prof. Georgia Mason2, Dr Yvonne 

van Zeeland3, & Emma Mellor1 

1University of Bristol, UK; 2University of Guelph, Canada; 3University of Utrecht, the 

Netherlands 

I am writing to you to state my support, on behalf of the EAZA Parrot Taxon Advisory 

Group and the Marlow Bird Park, of the abovementioned project, and the investigators’ 

application for Zoological Information Management Systems records on Psittaciformes as 

described in their application form. 

Yours sincerely, 

Simon Bruslund 
 

 
Chair EAZA Parrot TAG 

Head of Conservation Marlow Bird Park  

 
 

mailto:insitu@vogelpark-marlow.de
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Date: 
Primary Contact Name(s): 

 
 
 

Email(s): 
 
 
 

Street Address: 
 
 
 

 
If you are collaborating with any Species360 member(s) or studbook keeper(s), please list their 
institution(s), name(s), and email(s): 

 
 
 

Provide the title of the project and a short description of the overall project of not more than 500 
words: 

 
 

Dr Samantha Ward 
Prof Geoff Hosey 

Samantha.ward@ntu.ac.uk 
g.hosey@ntlworld.com  

Nottingham Trent University, School of Animal, Rural and Environmental Sciences, NG25 0QF 
University of Bolton, Bolton. 

Title: The impacts of latitude on reproductive success in captive carnivores. 
 
Short Summary: The aim of this project is to investigate if the latitude of the host zoos of various 
carnivore species maintained in captivity influences their breeding. Objectives are to: 

1. Investigate if the birth dates are influenced by zoo latitude 
2. Investigate if the number of offspring born are influenced by zoo latitude 
3. Investigate if the number of offspring surviving to reproductive age/adult are influenced by zoo 

latitude 

In this we wish to examine two components of latitude which may have an effect, circadian differences 
such as differences in day length, and climate differences such as temperature or rainfall variability. 
Research on both of these is limited, and has usually been carried out on farmed species, although 
there have been recent studies on zoo ungulates (Zerbe et al. 2012. Biological Reviews 87: 965-990; 
Carisch et al. 2016. Zoo Biology 36: 74-86). We wish to replicate these studies (which used Species360 
data) with carnivores. We also wish to look more closely at climate differences, which to the best of our 
knowledge have not previously been subjected to this sort of analysis. The ultimate aim of this sort of 
meta-analysis is to try to move zoo animal welfare science to be more predictive, so that different 
species’ responses to captivity can better be anticipated. 
 

04/02/2020 
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Additionally, please describe how would the data be used and the methodology: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, stakeholder 
dialogue, etc.): 

 
 
 
 
 
 

How will this research improve basic research, the care, management, welfare or the conservation of 
the taxa involved? 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

Data requested from Species360 are: i) dates of birth and of death of all offspring for each individual of 
all targeted taxa; and ii) the host collection for each of those offspring a) at birth and b) at death. 
Targeted taxa: We intend to restrict the analysis to those taxa that have large and widespread captive 
populations, so request data on: Felidae: all members of genus Panthera, plus the species Lynx lynx, 
Puma concolor and Acinonyx jubatus. Herpestidae: Suricata suricatta, Mungos mungo and Helogale 
parvula. Hyaenidae: Crocuta crocuta and Hyaena hyaena. Canidae: Canis lupus, Lycaon pictus and 
Vulpes vulpes. Mustelidae: Aonyx cinereus. Ailuridae: Ailurus fulgens. Procyonidae: Nasua nasua and 
Procyon lotor. Ursidae: Ursus arctos and Ursus maritimus. We would appreciate subspecies 
identification where possible. 
 
Data being requested will be anonymized by zoo with only their latitude recorded. Information such as 
whether the zoos have bred in the last 12 months will be included to outline whether the groups are 
targeted for breeding. We will characterize each collection in terms of its latitude and climate, and will 
gather information from the collections on their holding facilities in order to characterize and quantify 
housing design which may influence the animals’ responses to climate (eg. contained outdoors only, 
access to heated facilities etc). 
  
Analysis of data will be by regression, with incorporation of comparative analysis by independent 
contrasts in order to control for phylogenetic effects. This will enable us to determine if latitude or 
climate changes are predictive of changes in reproduction. Data will also be compared with norms from 
wild populations where these are available. 
 

We plan to publish the data in a peer-reviewed publication acknowledging the support from Species 
360. It is likely that we will present this data at International zoo-focused conferences in 2021. 
 

This research will help towards the management of ex-situ breeding programmes. Outlining climatic 
factors that may be important in successful breeding of endangered species.  It will also, in the longer 
term, help towards the goal of making zoo animal welfare a more predictive science. 
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Do you have any previous research publications using Species360 members’ data? 

 
 
 
 
 
 
 
 
 
 
 

Do you have funds to finance Species360 developer time for the data extraction? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Yes: 
• Ward S.J & Sherwen S. (2019). Chapter 5. Zoo Animals. In: Hosey, G & Melfi, 

G (eds) Anthrozoology: Perspectives on Human-Animal-Relationships. Oxford University Press.  
• Hosey G., Melfi V., Formella I., Ward S.J., Tokarski M., Brunger D., Brice S. and Hill, S.P. (2016). Is 

Wounding Aggression in Zoo-Housed Chimpanzees and Ring-Tailed Lemurs Related to Zoo Visitor 
Numbers? Zoo Biology. 35, 205-209.  

• Hosey, G. 2020. Primates in zoos. In Weiss, A. & Robinson, L. (eds) Nonhuman Primate Welfare. 
Springer. In press. 

 

Unfortunately not outside of the membership fees, this is an unfunded project.  
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Note, a signed commitment to keeping institutional identities confidential (if applicable) and to 
properly cite Species360 as the data source (citation guidelines) will be required. 

 
The nature of the data is highly complex; therefore, depending on the nature of the data requested, 
if your request is approved, we might ask to have one of our data experts involved to avoid 
misinterpretation of the data and to avoid wrong assumptions. 

 
The financial contribution requested may increase depending on the number and complexity of 
records required so we can extract the data in the right format. 

 
If access to the data is provided, 

• Species360 data we will require you to ensure that Species360 will be cited and that 
• data source and that Species360 registrars will be mentioned in the acknowledgments 
• The manuscript should be shared when published so we can feature it on Species360 

Science web page (https://www.species360.org/serving-conservation/scientific- 
publications/). 

 
All collaborators with access to the data need to be stated and sign the data request template and can 
use the data only in association with the project that the data have been requested for. If additional 
people join the project and want to use the data, please update the form with their signatures. 

 
The authors whose names are listed immediately below certify that they have NO affiliations with or 
involvement in any organization or entity with any financial interest (such as consultancies, grants, 
patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or 
non-financial interest (such as personal or professional relationships, affiliations, knowledge or 
beliefs) in the subject matter or materials discussed in this manuscript. 

 
If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 
supporting the work should also be fully acknowledged. 

 
Name Institution Date Signature 

Samantha Ward Nottingham Trent University 20/02/2020 S.J Ward 

Geoff Hosey University of Bolton 20/02/2020 G. Hosey 
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 Date: May 2nd, 2020

 Name(s): Peter L. Pap, Orsolya Vincze, Csongor I. Vagasi

 Address: Babes-Bolyai University, Faculty of Biology and Geology, Clinicilor street 5-7, 400006 

Cluj-Napoca, Romania

 Email(s): peterlpap@gmail.com, orsolyaaa@gmail.com  , csvagasi@gmail.com  

 Phone(s): +40 752-749695 (O.V.)

 University or other a9lia:on of main PIs: Babes-Bolyai University, Cluj-Napoca, Romania

 Species360 member collabora:ng ins:tu:on (If applicable):

o Contact informa:on: Despite calling out for collabora:on, currently we have no 

collabora:ng partner from Species360. Nonetheless, we ac:vely seek and would 

embrace the involvement of anyone with knowledge of the Species360 databases and 

interested in the topic of our research proposal.

 Name of studbook keeper (If applicable):

o Contact informa:on: 

 Provide the :tle of the project and a short descrip:on of the overall project of not more than 

500 words: 

Compara�ve physiology in birds: Analyzing sexual di�erences in immune pro�le in func�on of their life

history and sexual dimorphism.

The immune system is a complex network of cells, :ssues and eAector proteins that represent the 

defense mechanism against a wide range of pathogens and parasites. Immune responsiveness is 

therefore one of the key physiological traits inBuencing survival. Given that its ac:va:on is energe:cally 

demanding, it represents a major component of life-history trade-oAs. Earlier works have demonstrated 

that cross-species diAerences in immune system correlate with characters of life-history pace, with 

higher immune capacity being associated with a slower life-history pace. Interes:ngly however, despite 

adap:ng to the same environment (including pathogens and parasites), males and females diAer 

considerably in their immune capacity in many species, which is especially pronounced during the 

breeding period. These sexual diAerences might explain the sex-speciCc survival and ageing paDerns, 

which are oEen observed in nature in both birds and mammals. Given our limited knowledge on sex-

speciCc physiology, here we aim to conduct large-scale phylogene:c compara:ve studies to inves:gate 

(1) the generality of sex-speciCcity in physiology, (2) and the link between sex-speciCc life-history and 

physiology across birds. The proposed research will increase our understanding of sex-speciCc 

physiology and life histories in vertebrates in general, with poten:al applicability in conserva:on 

biology.

 Addionally please describe how would the data be used and the methodology (note is the 

methodology used is the same from a published arcle please add the citaon and send in a 

separate �le the publicaon(s):

In order to study sex-speciCc physiologies in vertebrates, we established a research partnership with 

Species360 and obtained access to sex-speciCc physiological data of both birds and mammals (see our 

research featured at Species360: hDps://www.species360.org/serving-conserva:on/research-data-

request/). Moreover, during over 10 years, we conducted Celdwork in Romania, collected blood samples

and measured immune func:on and oxida:ve stress in over 2,300 individual birds (belonging to 124 

Data Request

https://www.species360.org/serving-conservation/research-data-request/
https://www.species360.org/serving-conservation/research-data-request/
mailto:peterlpap@gmail.com
mailto:orsolyaaa@gmail.com
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species) during their breeding season. Using data on both cap:ve and wild birds, we aim to quan:fy the 

sex-speciCcity of the immune system and its associa:on to (1) sex-speciCc body mass; (2) and sex-

speciCc life-history (e.g. lifespan, life-expectancy). Given that the number of white blood cells in the 

blood stream is higher in larger than in small species, body size must be accounted for in all compara:ve

analyses dealing with the immune system. However, the availability of sex-speciCc body mass data on 

birds is very limited in published literature resources. Therefore, to aDain our research scopes here we 

request access to 

 individual body mass data on birds (including data on species, age, sex and body mass), so that

we can calculate sex-speciCc median body masses only including individuals that reached sexual 

maturity OR sex-speci�c median body mass of adult birds.

Along this request, we aDach a species list for which we request the above data. We understand the 

data might not be available for all species in the aDached list, therefore we would appreciate receiving 

data even for a frac:on of these species.

 Planned result(s) (e.g. Peer-reviewed publica:on(s), in-house report, public presenta:on, 

stakeholder dialogue, etc.)

We plan to publish our results in highly ranked journals in the topic of ecology, evolu:on and physiology 

and present the results to a wide audience on conferences with similar topic.

 How will this research improve basic research, the care, management, welfare or the 

conserva:on of the taxa involved?

Our results may give a general overview about how immune proCle of bird species may aAect sexual 

diAerences in survival, life expectancy and ul:mately demography. Therefore, our results may improve 

our knowledge on the sex-speciCc suscep:bility of bird species, which may have important consequence

for their conserva:on. In some species, males or females are more sensi:ve or suscep:ble to infec:on, 

stress or inbreeding depression, and one proximate mechanism of this diAerence is the diAerence 

between the sexes in their physiology. However, our knowledge on the rela:onship between sex-

speciCc physiology and sex-speciCc life history and demography is very limited. 

 Do you have any previous research publica:ons using Species360 members data?

No, we don’t have.

 Is there a possibility to Cnance developer :me for the data extrac:on?

Currently we have no running research grants, so Cnancing developer :me would be very di9cult at the

moment.

 Signed commitment to keeping ins:tu:onal iden::es conCden:al if appropriate and to properly

cite Species360 as the data source (cita:on guidelines)

Data Request

https://www.species360.org/serving-conservation/citation-guidelines/
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 The nature of the data is highly complex, therefore depending on the nature of the data 

requested and if approved, we might ask to have one of our data experts involved to avoid miss 

interpreta:on of the data and avoid wrong assump:ons.

 Depending on the number of records required, the Cnancial contribu:on will increase for us to 

be able to extract the data in the right format.

 If access to the data is provided:

1.  Species360 data we will require you to ensure that Species360 will be cited and that

data source and that Species360 registrars will be men:oned in the acknowledgments

2. The manuscript should be shared when published so we can feature it on Species360 

Science web page (hDps://www.species360.org/serving-conserva:on/scien:Cc-

publica:ons/).

All collaborators with access to the data need to be stated and sign the data request template and can 

use the data only in associa:on with the project that the data have been requested for. If addi:onal 

people join the project and want to use the data, please update the form with their signatures.

The authors whose names are listed immediately below cer:fy that they have NO a9lia:ons with or 

involvement in any organiza:on or en:ty with any Cnancial interest (such as consultancies, grants, 

patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royal:es), or non-

Cnancial interest (such as personal or professional rela:onships, a9lia:ons, knowledge or beliefs) in the 

subject maDer or materials discussed in this manuscript.

If necessary, please describe any poten:al conBicts of interest in a cover leDer. All funding sources 

suppor:ng the work should also be fully acknowledged.

Name and ins:tu:on Date Signature

Peter Laszlo Pap 13/09/2019

Csongor I. Vagasi 13/09/2019

Orsolya Vincze 13/09/2019

Data Request
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• Date: 27.04.2020 
• Names: (in alphabetical order) 

Marcus Clauss, Dennis W.H. Müller     
• Addresses & Emails:  

Clinic for Zoo Animals, Exotic Pets & Wildlife, University of Zurich, mclauss@vetclinics.uzh.ch 
Zoological Garden of Halle, dennis.mueller@zoo-halle.de 

• University or other affiliation: 
M. Clauss, University of Zurich 

• Species360 member collaborating institution (If applicable): 
o Contact information: the Zoological Garden of Halle; note that while not formally part 

of Species360, the Clinic for Zoo Animals, Exotic Pets and Wildlife of the University of 
Zurich is the contractual provider of veterinary services to Zurich Zoo 

• Name of studbook keeper (If applicable): 
o Contact information: / 

• Provide the title of the project and a short description of the overall project of not more than 
500 words:  
 

“Reproductive seasonality in mammals” 
In the debate about the justification of zoo animal husbandry, one side aspect is whether the 
zoo community can actively contribute to biological research that goes beyond husbandry and 
welfare issues. We have shown, in the past, that zoo data on births can yield relevant insights 
into reproductive biology. We believe that continuing that process is an important part of a 
strategy to maintain the social licence to operate for zoos. 
Here is a general scheme we developed for the discussion of reproductive seasonality in the 
wild and in zoos: 

 
Figure 1 Simplified decision tree of how environmental conditions in natural habitats differ between mammals of different degrees 
of reproductive seasonality, and how the reproduction of these mammals will generally appear under zoo conditions. 

  

Food resources in natural habitat

constantly above
condition threshold

not constantly above
condition threshold

irregular fluctuation regular fluctuation

unpredictable predictable
(photoperiodism)

photoperiod-triggered breedingno photoperiod-triggered breeding

no difference in 
breeding non-

seasonality 
between natural 
habitat and zoo
(‘non-changer’)

no difference in 
breeding 

seasonality 
between natural 
habitat and zoo
(‘non-changer’)

difference in breeding 
seasonality between 

natural habitat and zoo
(‘changer’; less 
seasonal in zoo)

some difference in 
breeding 

seasonality 
between natural 
habitat and zoo

(‘slight changer’)

constantlynot constantly
above condition threshold in season

always operative: condition threshold
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We have explored reproductive seasonality in ruminants (Zerbe et al. 2012), carnivores 
(Heldstab et al. 2018) and primates (Heldstab et al., revision submitted). We intend to expand 
that approach to other mammal groups. In particular, the scheme developed above ascribes, 
to zoo husbandry, the role of a ‘control group’ that is indispensable to understand the 
reproductive physiology of species for which detailed experimental studies are not feasible. 
Note, for example, that a comparison with zoo data can identify – for species clades – whether 
the trigger for reproductive activity is linked to absolute daylength, or to an internal clock 
counting the number of days after a specific photoperiodic signal (like a solstice): 

A 

 

B 

 
Figure 2 Possible scenarios for systematic changes of the beginning of the mating season within a species kept at different latitudes 
(for example, in zoos). The examples display short-day breeders. (A) Within the respective half of the year, the absolute daylength is 
the trigger, leading to systematic shifts in the Julian day of the onset of mating activity; the direction of the shift depends on the 
latitude of origin and zoo, and the position of the absolute daylength in relation to the equinox. (B) Within the respective half of the 
year, the absolute number of days (after the solstice, or after equinox) is the trigger, leading to systematic shifts of the day length at 
the onset of mating activity but to identical Julian days across latitudes. A situation similar to (A) has been described in ruminants 
(Zerbe et al. 2012) and a situation similar to (B) in primates (Heldstab et al., revision submitted). 

 
• Additionally please describe how would the data be used and the  Methodology? 

Exactly the same procedure as in the previous seasonality papers, which includes the 
calculation of the “Birth Peak Breadth” from birth data as well as extensive comparisons with 
the literature on reproductive seasonality in the natural habitat. 
In particular, only exact (not estimated) individual (not group) data is used; data entries for 
the 1. January are not used (atypical high number of briths on this date). 
For each species, the number of births is counted per subsequent 5-day-windows, and then 
the consecutive number of 5-day-windows is calculated in which at least 80% of all births 
occur. The smaller this number, the more seasonal the species. 

 
Note that the data are typically put into context of data for natural habitats, which requires a 
very extensive literature survey. 

 
• Planned result(s)?  (Peer-reviewed publication(s), in-house report, public presentation, 

stakeholder dialogue, etc.) 
Peer-reviewed publications. 

 
• How will this research improve basic research, the care, management, welfare or conservation 

of the taxa involved? 
This research will offer hitherto unknown insights in to mammal reproductive biology. 
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• Previous research publications using  
Both Dennis Müller and Marcus Clauss have a long-standing record of publications in the zoo 
community. 
Here are only examples where the kind of data that we intend to use was used for similar 
questions: 

 
Zerbe P, Clauss M, Codron D, Bingaman Lackey L, Rensch E, Streich WJ, Hatt J-M, Müller DWH 

(2012) Reproductive seasonality in captive wild ruminants: implications for biogeographical 
adaptation, photoperiodic control, and life history. Biological Reviews 87:965-990 

Heldstab SA, Müller DWH, Graber SM, Bingaman Lackey L, Rensch E, Hatt J-M, Zerbe P, Clauss M 
(2018) Geographical origin, delayed implantation and induced ovulation explain reproductive 
seasonality in the Carnivora. Journal of Biological Rhythms 33:402-419 

 
 

• Possibility to finance developer time for data extraction? 
Not necessary (data can be extracted via the ZIMS system). 
 

• Signed commitment to keeping institutional identities confidential if appropriate and to properly 
cite Species360 as the data source.  
We consider this a matter of course and are committed to this. 

 
• The nature of the data is higly comples, therefore , depending on the nature of the data 

requested  and if approved, we might ask to have one of our data experts involve to avoid miss 
interpretation of the data or problems with assumptions.  
We would be delighted to involve members of the Species360 team; our data processing 
pipeline allows us to work independently if necessary. 

 
• Depending on the number of recors are required the financial contribution will increase for us to 

be able to extract the data in the right format.  
No extraction work necessary on the part of Species360. 
 

• If access to the data is provided: 
1.  Authors are required to ensure that Species360 will be cited (see 

https://www.species360.org/serving-conservation/citation-guidelines/ ) 
2. The data source and Species360 registrars are mentioned in the acknowledgments with 

this text: XXX 
3. The manuscript is shared with Species360 when published so it can be featured on the 

Species360 Science web page (https://www.species360.org/serving-
conservation/scientific-publications/).  

Understood. We are committed to this. 
 

All collaborators with access to the data need to be stated and sign the data request template and can 
use the data only in association with the project that the data have been requested for. If additional 
people join the project and want to use the data, they will have to register in the MOU or form for final 
approval. 
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The data will be processed by us (the signing applicants); other collaborators will receive information 
derived from the additional data (e.g., birth peak breadth windows), but not work with the actual 
data itself, and we will not give them access to it.  

The authors whose names are listed immediately below certify that they have NO affiliations with or 
involvement in any organization or entity with any financial interest (such as consultancies, grants, 
patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-
financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 
subject matter or materials discussed in this manuscript.  

If necessary, please describe any potential conflicts of interest in a covering letter. All funding sources 
supporting the work should also be fully acknowledged. 

There are no conflicts of interest. There is no funding to be acknowledged. 

 

Name Date Signature 

Marcus Clauss 27.04.2020 

 

Dennis W.H. Müller 27.04.2020 
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INTERNAL RESEARCH REQUEST that is linked to Lance Miller’s proposal Sex ratio as a potential 

indicator of animal welfare in birds 

 

• Date:                   16 April 2020 

• Name(s):   Prof Tamas Szekely and Assoc. Prof Fernando Colchero, in collaboration with 

Assoc. Prof. Dalia A. Conde (Species360)    

• Address:              Milner Centre for Evolution, University of Bath, Bath BA2 7AY, UK 

• Email(s):               T.Szekely@bath.ac.uk 

• Phone(s):             +44 1225 383676 

• University or other affiliation of main PIs:                     University of Bath 

• Species360 member collaborating institution (If applicable): 

o Contact information:  

• Name of studbook keeper (If applicable): 

o Contact information:  

• Provide the title of the project and a short description of the overall project of not more than 

500 words:  

 

Estimating sex ratios using Species360 data from tetrapods (PAPER 1) 
 
Paper 1. The goal of this paper is to compare the ASRs between wild populations and the 
captive ones. 
 

Sex ratios are key demographic characteristics of populations that are important for 

understanding both evolutionary procceses and for designing biodiversity conservation 

measures. Whilst sex ratios (primary SR at conception, secondary SR at birt and tertiary SR of 

matured animals) would be expected to be even, studies suggest that many wild populations 

have either male-skewed or female-skewed populations, ie have more males than females in 

their population or vice versa, respectively. Recently, Pipoly et al 2015 (Nature 527: 91 – 94) 

discovered that many tetrapod populations (ie, amphibians, reptiles, birds and mammals) 

exhibit skewed tertiary (or adult) sex ratio (ASR) in the wild, and that sex ratio skews are related 

to sex determination systems, since tetrapods with XY sex determination system (eg mammals) 

exhibited more females than males in their adult populations, whereas tetrapods with ZW sex 

determination (eg birds), there are more males than females. However, Pipoly et al (2015) was 

unable to test in which age cohort the skews emerge: sex difference may emerge at primary sex 

ratios, secondary sex ratios and/or during adult life span. 

 

The objective of this data request is to use Species360 data for tetrapod species, specifically: 

birth sex ratios, and estimate male and female survival for each age cohort. Using these data, 

we propose to (i) estimate ASR and test whether the captive ASRs are consistent with the ones 

derived from wild populations, and (ii) identify whether the skewed ASRs are due to uneven 

birth sex ratios and/or sex different survival during juvenile and/or adult life. 

 

This project is important for providing the most comprehensive analyses yet for the 

demographic origin of skweded sex ratios across tetrapods – a clade that is 350 million years old 
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and holds about 30,000 extant species. The proposed project is also significant for estimating 

sex-dependent survival estimates that could have conservation implications.    

 

• Additionally please describe how would the data be used and the methodology 

Data will be used to construct age-dependent survival estimates using BaSTA ZIMS 

• Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, 

stakeholder dialogue, etc.) 

 

We plan two specific research papers: 

Although we are aware that we need to submit a research request per paper, we want to state 

that we will produce a second paper for which a second request is provided. 

 

We aim high profile interdisciplinary publications for both Paper_1 and Paper_2. The analyses of 

this paper will inform the proposal from Lance Miller (Brookfield ZOO)  

   

• How will this research improve basic research, the care, management, welfare or the 

conservation of the taxa involved? 

 

The sex ratios values from wild and caprtive populations will be included as part of the species 

global report being developed by the Species360 Conservation Science Alliance once the paper 

is accepted for publication.  

 

• Do you have any previous research publications using Species360 members data? 

 

Both Dalia A. Conde and Fernando Colchero have published using Species360 data before 

 

• Is there a possibility to finance developer time for the data extraction? 

 

This project is part of the Sex differences in survival working wroup that has and still is providing 

financial support.  

 

• Signed commitment to keeping institutional identities confidential if appropriate and to properly 

cite Species360 as the data source (citation guidelines) 

 

Yes 

 

• The nature of the data is higly complex, therefore , depending on the nature of the data 

requested and if approved, we might ask to have one of our data experts involved to avoid miss 

interpretation of the data and avoid wrong assumptions. 

 

This is an internal research Request so the Species360 team will be working on the ZIMS data 

analytics.  

 

• Depending on the number of records required, the financial contribution will increase for us to 

be able to extract the data in the right format. 

This project is already supported by the sex differences in survival working group.  
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• If access to the data is provided: 

1.  Species360 data we will require you to ensure that Species360 will be cited and that 

darta source and that Species360 registrars will be mentioned in the aknwolegments 

 

OK 

 

2. The manuscript should be shared when published so we can feauture it on Species360 

Science web page (https://www.species360.org/serving-conservation/scientific-

publications/). 

 

OK 

 

 

 

All collaborators with access to the data need to be stated and sign the data request template and can 

use the data only in association with the project that the data have been requested for. If additional 

people join the project and want to use the data, please update the form with their signatures. 

The authors whose names are listed immediately below certify that they have NO affiliations with or 

involvement in any organization or entity with any financial interest (such as consultancies, grants, 

patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-

financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 

subject matter or materials discussed in this manuscript. 

If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 

supporting the worlk should also be fully acknowledged. 

 

Name and institution Date Signature 

 

Prof Tamas Szekely 

 

16 April 2020 

 
Associate Prof. Fernando 

Colchero 

18 April 2020  

Associate Prof. Dalia A. Conde 

 

 

20 April 2020  
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INTERNAL RESEARCH REQUEST that is linked to Lance Miller’s proposal Sex ratio as a potential 

indicator of animal welfare in birds 

 

• Date:                   16 April 2020 

• Name(s):   Prof Tamas Szekely and Assoc. Prof Fernando Colchero, in collaboration with 

Assoc. Prof. Dalia A. Conde (Species360) . We want to note that there will be other coauthors 

woring on analytics on life history traits to test the different hypothesis   

• Address:              Milner Centre for Evolution, University of Bath, Bath BA2 7AY, UK 

• Email(s):               T.Szekely@bath.ac.uk 

• Phone(s):             +44 1225 383676 

• University or other affiliation of main PIs:                     University of Bath 

• Species360 member collaborating institution (If applicable): 

o Contact information:  

• Name of studbook keeper (If applicable): 

o Contact information:  

• Provide the title of the project and a short description of the overall project of not more than 

500 words:  

 

Estimating sex ratios using Species360 data from tetrapods (PAPER 2) 
 

The main goal of Paper 2 is to investigate what age-cohort does sex-skew emerge, and relate 

these potential difference to sex determination systems in tetrapods 

 

Project Introduction 

Sex ratios are key demographic characteristics of populations that are important for 

understanding both evolutionary procceses and for designing biodiversity conservation 

measures. Whilst sex ratios (primary SR at conception, secondary SR at birt and tertiary SR of 

matured animals) would be expected to be even, studies suggest that many wild populations 

have either male-skewed or female-skewed populations, ie have more males than females in 

their population or vice versa, respectively. Recently, Pipoly et al 2015 (Nature 527: 91 – 94) 

discovered that many tetrapod populations (ie, amphibians, reptiles, birds and mammals) 

exhibit skewed tertiary (or adult) sex ratio (ASR) in the wild, and that sex ratio skews are related 

to sex determination systems, since tetrapods with XY sex determination system (eg mammals) 

exhibited more females than males in their adult populations, whereas tetrapods with ZW sex 

determination (eg birds), there are more males than females. However, Pipoly et al (2015) was 

unable to test in which age cohort the skews emerge: sex difference may emerge at primary sex 

ratios, secondary sex ratios and/or during adult life span. 

 

The objective of this data request is to use Species360 data for tetrapod species, specifically: 

birth sex ratios, and estimate male and female survival for each age cohort. Using these data, 

we propose to (i) estimate ASR and test whether the captive ASRs are consistent with the ones 

derived from wild populations, and (ii) identify whether the skewed ASRs are due to uneven 

birth sex ratios and/or sex different survival during juvenile and/or adult life. 
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This project is important for providing the most comprehensive analyses yet for the 

demographic origin of skweded sex ratios across tetrapods – a clade that is 350 million years old 

and holds about 30,000 extant species. The proposed project is also significant for estimating 

sex-dependent survival estimates that could have conservation implications.   

 

• Additionally please describe how would the data be used and the methodology 

Data will be used to construct age-dependent survival estimates using BaSTA ZIMS 

• Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, 

stakeholder dialogue, etc.) 

 

We plan two specific research papers: 

Paper_2 will investigate what age-cohort does sex-skew emerge, and relate these potential 

difference to sex determination systems in tetrapods 

 

We aim high profile interdisciplinary publications for both Paper_1 and Paper_2. The analyses of 

this paper will inform the proposal from Lance Miller (Brookfield ZOO)  

   

• How will this research improve basic research, the care, management, welfare or the 

conservation of the taxa involved? 

 

The results of these data will be provided for each species analyzed as a global resource in ZIMS 

for the  

 

• Do you have any previous research publications using Species360 members data? 

 

Both Dalia A. Conde and Fernando Colchero have publications using Species360 information 

 

• Is there a possibility to finance developer time for the data extraction? 

 

No 

 

• Signed commitment to keeping institutional identities confidential if appropriate and to properly 

cite Species360 as the data source (citation guidelines) 

 

Yes 

 

• The nature of the data is highly complex, therefore, depending on the nature of the data 

requested and if approved, we might ask to have one of our data experts involved to avoid miss 

interpretation of the data and avoid wrong assumptions. 

 

This is an internal Research Request so we are working directly with Tamas on this project.  

 

• Depending on the number of records required, the financial contribution will increase for us to 

be able to extract the data in the right format. 

This project is already supported by the sex differences in survival working group.  
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• If access to the data is provided: 

1.  Species360 data we will require you to ensure that Species360 will be cited and that 

darta source and that Species360 registrars will be mentioned in the aknwolegments 

 

OK 

 

2. The manuscript should be shared when published so we can feauture it on Species360 

Science web page (https://www.species360.org/serving-conservation/scientific-

publications/). 

 

OK 

 

 

 

All collaborators with access to the data need to be stated and sign the data request template and can 

use the data only in association with the project that the data have been requested for. If additional 

people join the project and want to use the data, please update the form with their signatures. 

The authors whose names are listed immediately below certify that they have NO affiliations with or 

involvement in any organization or entity with any financial interest (such as consultancies, grants, 

patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-

financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 

subject matter or materials discussed in this manuscript. 

If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 

supporting the work should also be fully acknowledged. 

 

Name and institution Date Signature 

 

Prof Tamas Szekely 

 

16 April 2020 

 

Associate Prof. Dalia A. Conde 

 

 

20 April 2020  
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Species360 INTERNAL Research Request  

• Date: 4/30/2020 
• Name(s): Lance Miller*, Jocelyn Woods*, in collaboration with Dalia Conde (Species360), 

Fernando Colchero (SDU), and Tamas Szekely (University of Bath) using analytics derived from 
Szekely’s requests for Sex Ratios Analyses in Tetrapods. 

• Address: *Brookfield Zoo, 3300 Golf Road, Brookfield, IL 60513 
• Email(s): lance.miller@czs.org, Jocelyn.woods@czs.org  
• Phone(s): 708-688-8433, 708-688-8834 
• University or other affiliation of main PIs: Chicago Zoological Society – Brookfield Zoo 
• Species360 member collaborating institution (If applicable): Chicago Zoological Society – 

Brookfield Zoo 
o Contact information: Lance Miller, lance.miller@czs.org, 708-688-8433 

• Name of studbook keeper (If applicable): N/A 
o Contact information: N/A 

• Provide the title of the project and a short description of the overall project of not more than 
500 words:  

 
Title: Sex ratio as a potential indicator of animal welfare in birds 
 
Description: While the exact mechanisms are currently unknown, there is evidence that 
physiological changes due to stress can influence sex ratios in birds. Sex bias could be related to 
elevated cortisol levels or changes to reproductive hormones related to activation of the 
hypothalamic-pituitary-adrenal axis. The proposed work would examine data to determine 1) 
species that have a statistically significant sex ratio bias, 2) natural history factors that relate to 
those species that suggest why an animal welfare concern may be present, and 3) utilize the results 
from this work to find grant funding to examine sex bias in relation to other behavioral and 
physiological indicators of animal welfare. Previous work examining differences across thirty four 
species of felids found that generalist species were more adaptable to a zoo environment, based on 
indicators of animal welfare, than their specialist counterparts. Results could help zoological 
insitutions recognize species that might have welfare concerns and potential management changes 
that could be made to improve welfare based on natural history factors and help ensure sustainable 
populations. 
 

• Additionally please describe how would the data be used and the methodology 
 

Data would first be examined to determine which species with greater than 70 indivudal animals 
have a statistically significant sex ratio bias. Then general linear modeling, controlling for taxonomic 
relatedness, would be used to evaluate natural history factors that relate to sex bias across species. 

 
• Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, 

stakeholder dialogue, etc.) 
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The results of the study would be shared with a wide and diverse audience group. This would 
include peer-reviewed publication, presentations at national and international conferences, and 
popular stories (e.g., Press Release, Brookfield Zoo Blog and Quarterly Member Newsletter). 

 
• How will this research improve basic research, the care, management, welfare or the 

conservation of the taxa involved? 
Results could help zoological insitutions recognize species that might have welfare concerns and 
potential management changes that could be made to improve welfare based on natural history 
factors and help ensure sustainable populations. 

We wil be happy to provide our results and analytics for the development of global reports for ZIMS 
users.  

• Do you have any previous research publications using Species360 members data? No 
• Is there a possibility to finance developer time for the data extraction? 

This project is under the umbrella of the sex differences in survival working group that has provided 
financial support already. Furthermore, Depending on the results, future grant applications could 
provide funding for developer time for data extraction and the development of tools to support future 
research requests from ZIMS. 
 

• Signed commitment to keeping institutional identities confidential if appropriate and to properly 
cite Species360 as the data source (citation guidelines) 

 
• The nature of the data is higly complex, therefore , depending on the nature of the data 

requested and if approved, we might ask to have one of our data experts involved to avoid miss 
interpretation of the data and avoid wrong assumptions. 

 
• Depending on the number of records required, the financial contribution will increase for us to 

be able to extract the data in the right format. 
 

• If access to the data is provided: 
 

1.  Species360 data we will require you to ensure that Species360 will be cited and that 
darta source and that Species360 registrars will be mentioned in the aknwolegments 

2. The manuscript should be shared when published so we can feauture it on Species360 
Science web page (https://www.species360.org/serving-conservation/scientific-
publications/). 
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All collaborators with access to the data need to be stated and sign the data request template and can 
use the data only in association with the project that the data have been requested for. If additional 
people join the project and want to use the data, please update the form with their signatures. 

The authors whose names are listed immediately below certify that they have NO affiliations with or 
involvement in any organization or entity with any financial interest (such as consultancies, grants, 
patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-
financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 
subject matter or materials discussed in this manuscript. 

If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 
supporting the worlk should also be fully acknowledged. 

Name and institution Date Signature 
Lance J. Miller, Ph.D. 
 
 

4/30/2020 

 

Jocelyn Woods 
 
 

4/30/2020  

Dalia A. Conde 4/30/2020  
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● Date:  April 26th, 2020 
● Name(s):  Pavard Samuel, Margaux Bieuville (PhD), Giraudeau Mathieu, Jean-Francois Lemaitre, 

Fernando Colchero, Orsolya Vincze, Andrew Teare (Species360), Rachel Thompson (Species360) 
and Dalia A. Conde (Species360). 

● Address: Musée de l’Homme, 17 place du Trocadéro, 75016, Paris, France 
● Email(s): Samuel.pavard@mnhn.fr, margaux.bieuville@cri-paris.org,  

Giraudeau.mathieu@gmail.com, jean-francois.lemaitre@univ-lyon1.fr, colchero@imada.sdu.dk, 
vincze.orsolya@okologia.mta.hu 

● Phone(s): +33 (0)629738685 
● University or other affiliation of main PIs:  

o National Museum of Natural History of Paris, France (Pavard, Bieuville) 
o CREEC, MIVEGEC, UMR5290, Montpellier France (Giraudeau) 
o UMR CNRS 5558, LBBE, Lyon, France (Lemaitre). 
o Department of Mathematics and Computer Sciences (IMADA) and Interdisciplinary 

Center on Population Dynamics (CPop), University of Southern Denmark (Colchero) 
o Centre for Ecological Research, DRI, Debrecen, Hungary (Vincze) 

● Species360 member collaborating institution (If applicable): 
o  Interdisciplinary Center on Population Dynamics CPop, Biology Department, University 

of Southern Denmark (Dalia A. Conde) 
●  Name of studbook keeper (If applicable): 

o Contact information:  
● Provide the title of the project and a short description of the overall project of not more than 

500 words:  

Investigation of the role played by cancer in ageing across mammals and birds 

Although unexplored for a long time, cancer is now widely recognized as a pathology that affects almost 
every member of the animal kingdom. However, incidence of cancer with age in non-human animals is 
largely unknown, especially at older ages, and has been investigated in only a handful of species; as in rats 
(Pompei, et al. 2001) or domestic dogs (Fleming, et al. 2011). This is however crucial for understanding 
the role played by cancer in ageing. Several hypotheses are indeed currently intensively debated (Lemaitre 
et al., 2020): 

Cancer is a proximal senescent process – This is the dominant model of carcinogenesis which postulates 
that genomic instability is the proximal factor of the accumulation of (epi)mutations within somatic cell 
lineages and telomere inhibited attrition the most frequent mechanism by which a cell eventually 
becomes tumorigenic. However, these two mechanisms are also thought of as the most proximate factors 
of senescence in general (López-Otín et al., 2013). Cancers should therefore be a direct manifestation of 
organismal senescence and the rate of increase in cancer incidence with age should match increase in 
mortality from other senescence-related causes. 

Cancer is the by-product of senescence of other physiological functions  – Cancer incidence is not shaped 
by the accumulation of mutations turning healthy cells into tumorigenic cells, but by the senescence of 

mailto:Samuel.pavard@mnhn.fr
mailto:margaux.bieuville@cri-paris.org
mailto:Giraudeau.mathieu@gmail.com
mailto:jean-francois.lemaitre@univ-lyon1.fr
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the defense mechanisms preventing these damaged cells to transform into a malignant tumour. Indeed, 
once a cancer cell is generated (even by a multistage process), cancer cell proliferation is then a dynamic 
interplay between clonal expansion, predation by the immune system and competition for resources 
between cancer and normal cell lineages. If proven true, cancer is a distal consequence of senescence. 
Cancer incidence should thus increase at a slower pace than actuarial senescence because it needs prior 
deterioration of other physiological functions to occur.  

Cancer trades against senescence – Cancer trades against other senescence-related causes of death, 
which shapes different incidence curves depending on the cause. This emerging idea comes from 
molecular and cellular studies showing that some mechanisms preventing the emergence of cancers (such 
as the apoptosis/cellular senescence pathways) do favor ageing (e.g., Finkel, Serrano, & Blasco, 2007; He 
& Sharpless, 2017). If proven true, this would translate into a physiological trade-off between dying earlier 
from cancer or later from other causes (Pavard and Metcalf, 2019; Cohen et al., 2020). Cancer incidence 
should therefore rise faster than mortality in the beginning of life and then slowdown in the last part of 
life (a pattern observed in rats, domestic dogs and humans). 

In this study we aim at testing these hypotheses using the species360 data. These data are exceptional 
because they will allow us to estimate rates of mortality increase with age in adults, (i) from all causes of 
death, (ii) from diseases only, and (iii) from cancer only, for at least 13 mammal and 3 bird species (i.e.  
large enough within-species sample size of cancer cases to estimate age-specific cancer risks).  This will 
allow us to test whether increase in cancer incidence with age is equal to that of other causes of death 
(hypothesis 1), lower (hypothesis 2), or larger in the first part and lower in the second part of life 
(hypothesis 3). 
 
Cohen AA, Coste CFD, Li X-Y, Bourg S, and Pavard S. 2020. Are trade-offs really the key drivers of ageing 

and life span? Functional Ecology 34(1):153-166. 
Finkel T, Serrano M, and Blasco MA. 2007. The common biology of cancer and ageing. Nature 

448(7155):767-774. 
Fleming JM, Creevy KE, and Promislow DE. 2011. Mortality in north american dogs from 1984 to 2004: an 

investigation into age-, size-, and breed-related causes of death. J Vet Intern Med 25(2):187-198. 
He S, and Sharpless NE. 2017. Senescence in Health and Disease. Cell 169(6):1000-1011. 
Lemaître J-F, Pavard S, Giraudeau M, Vincze O, Jennings G, Hamede R, Ujvari B, and Thomas F. 2020. Eco-

evolutionary perspectives of the dynamic relationships linking senescence and cancer. Functional 
Ecology 34(1):141-152. 

López-Otín C, Blasco MA, Partridge L, Serrano M, and Kroemer G. 2013. The Hallmarks of Aging. Cell 
153(6):1194-1217. 

Pompei F, Polkanov M, and Wilson R. 2001. Age distribution of cancer in mice: the incidence turnover at 
old age. Toxicol Ind Health 17(1):7-16. 
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● Additionally please describe how would the data be used and the methodology (note is the 
methodology used is the same from a published article please add the citation and send in a 
separate file the publication(s): 

 
As a first step, for the 16 species for which we have more than 15 cancer cases recorded, we will estimate: 
(i) the incidence of cancer with age using the ‘Relevant Death Information = Neoplasia’ information in the 
husbandry module in ZIMS; (ii) the incidence with age of other “biologic causes of death” (e.g., RDI by 
other than neoplasia, geriatric, chronic or metabolic causes of death); and finally (iii) the increase of 
mortality when all causes of death are included. These estimations will also incorporate an anonymized 
zoo ID to account for potential heterogeneity in zoo’s captivity conditions or reporting. 

 
As a second step, we will test the different hypotheses outlined above. To do this, for different segments 
of the specie’s adult life, we will test whether the rate of increase in cancer incidence with age is equal, 
lower or higher than that of other ‘biologic’ causes of death. The analysis will be performed using both 
age (i.e., absolute chronological age) and age relative to longevity (i.e., relative biological age). We will 
also incorporate species mass and phylogenetic distance as adjustment variables. 
 

● Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, 
stakeholder dialogue, etc.) 
 

Given the novelty of this project, we envision the completion of at least two research articles. One has 
the potential to provide invaluable insight into the relationship between cancer and ageing, and will be 
published in a high-ranked journal. The other, more descriptive, will evidence whether or not a 
deceleration and even a decline of cancer incidence is found at old ages in species other than rats, 
domestic dogs and humans.  

Note that these studies will be part of the PhD thesis of Margaux Bieuville (under the supervision of S. 
Pavard at the Museum of Natural History of Paris, France).  These data will therefore allow a training by 
research PhD program. 

This proposal aims to investigate fundamental ecological and evolutionary features of cancer incidence 
and is expected to generate knowledge that is of broad interest to the research community, from 
evolutionary biologists to molecular biologists, with potential to provide knowledge that can be 
implemented in medical sciences. As such, we will pursue the dissemination of the results in diverse 
scientific communities by choosing multidisciplinary journals and conferences, and will disseminate the 
results to the public.  

 
● How will this research improve basic research, the care, management, welfare or the 

conservation of the taxa involved? 
 

This research will shed a light on how cancer incidence is distributed with age in at least 16 species 
common across zoos and might provide veterinarians and zoo caretakers important insights into their 
animal health. More generally, it will also demonstrate that zoo data can be used to answer fundamental 
questions in biology and medicine. 
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● Do you have any previous research publications using Species360 members data? 
 

Péron G., Lemaître, J.-F., Ronget, V., Tidière, M., & Gaillard, J.-M. 2019. Variation in actuarial senescence 
does not explain all the lifespan across mammals. Plos Biology In press 

 
Tidière, M., Duncan, P., Lemaître, J.-F Gaillard, J.-M., Bingaman Lackey, L., Müller, D.W.H. & Clauss, M. 

2019. Do equids live longer than grazing bovids? Journal of Mammalian Evolution In press 
 
Tidière M., Berger, V., Gaillard, J.-M., Muller, DWH., Bingaman Lackey, L., Gimenez, O., Clauss, M & 

Lemaître, J.-F. 2016 Comparative analyses of longevity and senescence reveal variable survival benefits 
of living in zoos across mammals. Scientific reports 6:36361. 

 
Tidière, M., Gaillard, J.-M., Müller, D., Bingamam Lackey, L., Gimenez, O., Clauss, M. & Lemaître, J.-F. 2015. 

Does sexual selection shape sex-differences in longevity and senescence patterns across vertebrates? 
A review and new insights from captive ruminants. Evolution. 69(12):3123-3140. 

 
 

● Is there a possibility to finance developer time for the data extraction? 
 

For this particular research request, we do not need to finance any developer time, since we are using the 
data-extract and analytics from the ZIMS-husbandry data extraction tool and the life expectancies 
estimated using BaSTA-ZIMS. However, we believe that this project is the first of a series that will 
investigate the ecological and evolutionary determinants of cancer across the tree of life. Therefore, we 
are currently applying for several research grants that would offer the opportunity to fund developer time 
in order to obtain data at a finer-scale. 

 
● Signed commitment to keeping institutional identities confidential if appropriate and to properly 

cite Species360 as the data source (citation guidelines) 
 

● The nature of the data is higly complex, therefore , depending on the nature of the data requested 
and if approved, we might ask to have one of our data experts involved to avoid misinterpretation 
of the data and avoid wrong assumptions. 
 

● Depending on the number of records required, the financial contribution will increase for us to 
be able to extract the data in the right format. 
 

● If access to the data is provided: 
1.  Species360 data we will require you to ensure that Species360 will be cited and that 

data source and that Species360 registrars will be mentioned in the acknowledgments 
2. The manuscript should be shared when published so we can feature it on Species360 

Science web page (https://www.species360.org/serving-conservation/scientific-
publications/). 

 

https://www.species360.org/serving-conservation/citation-guidelines/
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All collaborators with access to the data need to be stated and sign the data request template and can 
use the data only in association with the project that the data have been requested for. If additional 
people join the project and want to use the data, please update the form with their signatures. 
The authors whose names are listed immediately below certify that they have NO affiliations with or 
involvement in any organization or entity with any financial interest (such as consultancies, grants, 
patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-
financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 
subject matter or materials discussed in this manuscript. 

If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 
supporting the work should also be fully acknowledged. 

 

 

 

Name and institution Date Signature 
Samuel Pavard 

Museum of Natural History, Paris, France.  

26/04/2020 
 

Giraudeau Mathieu 

CREEC, MIVEGEC, Montpellier, France 

26/04/2020 

 
Lemaitre Jean Francois 

UMR CNRS 5558, LBBE, Lyon, France 

26/04/2020 

 
Orsolya Vincze 

Centre for Ecological Research, DRI, Debrecen, 
Hungary 

26/04/2020  

Colchero Fernando 

Department of Mathematics and Computer 
Sciences (IMADA) and Interdisciplinary Center 
on Population Dynamics (CPop), University of 
Southern Denmark. 

26/04/2020  
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SPECIES360 INTERNAL RESEARCH REQUEST 

• Date:  September 11th, 2019 
• Name(s):  Giraudeau Mathieu, Jean-Francois Lemaitre, Orsolya Vincze, Samuel Pavard in 

collaboration with Andrew Teare (Species360), Rachel Thompson (Species360) and Dalia A. 
Conde (Species360). 

• Address: 911 avenue agropolis, 30090 Montpellier, France 
• Email(s): Giraudeau.mathieu@gmail.com, jean-francois.lemaitre@univ-lyon1.fr 
• Phone(s): +33 (0)633695770 
• University or other affiliation of main PIs: CREEC, MIVEGEC, Montpellier (Giraudeau) and UMR 

CNRS 5558, LBBE, Lyon (Lemaitre) 

• Species360 member collaborating institution (If applicable): 
o Contact information:  

• Name of studbook keeper (If applicable): 
o Contact information:  

• Provide the title of the project and a short description of the overall project of not more than 
500 words:  

Comparative oncology: An examination of cross-species variations in cancer prevalence and the 
evolution of cancer resistance. 

Although unexplored for a long time, cancer is now widely recognised as a pathology that affects almost 
every member of the animal kingdom. Whilst only limited data exists on cancer prevalence in animals, 
these indicate a very wide range of cancer risk across species, with some rarely ever developing cancer 
(e.g. naked mole rats) to some where individuals have a 64% lifetime cancer risk (e.g. grey seals). Our 
project builds on this cross-species variation in cancer resistance and targets the assemblage and analysis 
of the largest database on this topic (73 species of mammals and 370 species of birds). More specifically, 
we will quantify the duplication of several hundreds of tumor-suppressor genes and proto-oncogenes in 
each of these species. This database will serve as a basis of hypothesis testing on the relationship between 
cancer rate (data from species360 already included in the previous already approved research request), 
genomic and cellular tumor-suppressing mechanisms and physiological mechanisms (i.e. 
immunocompetence, oxidative physiology) as well as life history characters that were proposed to 
influence the evolution of cancer resistance. Thus, this project aims to highlight major evolutionary 
pattern in oncogenic and tumor suppressing mechanisms and represents a unique opportunity to 
promote research of oncogenic processes from an evolutionary perspective, having a huge potential to 
reveal natural adaptation to cancer suppression currently unknown to medical sciences. This project 
offers huge promises in the understanding of oncogenic phenomena, and in promoting the prevention 
and early detection of this major disease, as well in inspiring the development of therapies that are non-
toxic to the host organism, based on the anticancer defenses evolved by some species. 
 

• Additionally please describe how would the data be used and the methodology (note is the 
methodology used is the same from a published article please add the citation and send in a 
separate file the publication(s): 
 

We will test several hypotheses (e.g. Peto’s paradox) that have been proposed to explain the evolution of 
cancer defenses across birds and mammalian species. Additional data required to test these hypotheses 
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(e.g. body mass, generation time, mating system, physiology, coloration, anticancer defenses) are already 
compiled and used routinely by the members of the working group. We will use phylogenetic comparative 
approaches to analyze the data, applying phylogenetically informed regressions and phylogenetic path 
analyses whenever required. All phylogenetically informed models will be repeated with multiple 
phylogenies to account for phylogenetic uncertainty. All members of this research consortium have a 
strong expertise in this set of phylogenetically controlled analyses. 
 

• Planned result(s) (e.g. Peer-reviewed publication(s), in-house report, public presentation, 
stakeholder dialogue, etc.) 

Given the novelty of this project, we envision the completion of several research articles. The first paper 
will assess the relationship between the total number of tumor-suppressor gene copies, cancer 
prevalence and the life history traits cited above. Then, other papers, will assess if the duplication of some 
specific genes can predict cancer prevalence across species. Each of these manuscripts has the potential 
to provide invaluable insight into cancer and will be published in high-ranked journals. The action of the 
current proposal seeks fundamental knowledge about cancer, and is expected to generate knowledge 
that is of broad interest from evolutionary biologists to molecular biologists, with potential to provide 
knowledge that can be implemented in medical sciences. As such, we will pursue the dissemination of the 
results in diverse scientific communities by choosing multidisciplinary journals and conferences, and will 
disseminate the results to the public.  
 

• How will this research improve basic research, the care, management, welfare or the 
conservation of the taxa involved? 

 

This research will shed a light on how cancer incidence and cancer defenses are distributed across the 
tree of life. It will likely help to detect whether species displaying some specific life history traits might 
show a higher risk of cancer and/or have evolved better anti-cancer defenses, which could ultimately 
promote new management strategies. Furthermore this project is part of the Species360 science team 
strategy to generate research papers that show the value of ZIMS data to apply for grants to be able to 
start mining ZIMS medical to produce queries to develop projects important to manage species by our 
members and to start providing access to medical information in the form of research requests.  

 

• Do you have any previous research publications using Species360 members data? 
 
Péron G., Lemaître, J.-F., Ronget, V., Tidière, M., & Gaillard, J.-M. 2019. Variation in actuarial 
senescence does not explain all the lifespan across mammals. Plos Biology In press 
 
Tidière, M., Duncan, P., Lemaître, J.-F Gaillard, J.-M., Bingaman Lackey, L., Müller, D.W.H. & Clauss, 
M. 2019. Do equids live longer than grazing bovids? Journal of Mammalian Evolution In press 
 
Tidière M., Berger, V., Gaillard, J.-M., Muller, DWH., Bingaman Lackey, L., Gimenez, O., Clauss, M 
& Lemaître, J.-F. 2016 Comparative analyses of longevity and senescence reveal variable survival 
benefits of living in zoos across mammals. Scientific reports 6:36361. 
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Tidière, M., Gaillard, J.-M., Müller, D., Bingamam Lackey, L., Gimenez, O., Clauss, M. & Lemaître, 
J.-F. 2015. Does sexual selection shape sex-differences in longevity and senescence patterns 
across vertebrates? A review and new insights from captive ruminants. Evolution. 69(12):3123-
3140. 
 
 

• Is there a possibility to finance developer time for the data extraction? 
For this particular research request we do not need to finance any developer time, since we are working 
directly with the science team using the data-extract and analytics from the ZIMS-husbandry data 
extraction tool and the life expectancies estimated using BaSTA-ZIMS developed by Fernando Colchero. 
However, we believe this first project will show the potential of ZIMS data to understand cancer incidence 
among males and females and vertebrate classes. Therefore, we are currently writing on several research 
grants that would offer the opportunity to fun developer time in order to obtain data at a fine-scale (i.e. 
individual) level. 

 
• Signed commitment to keeping institutional identities confidential if appropriate and to properly 

cite Species360 as the data source (citation guidelines) 
 

• The nature of the data is highly complex, therefore , depending on the nature of the data 
requested and if approved, we might ask to have one of our data experts involved to avoid miss 
interpretation of the data and avoid wrong assumptions. 
 

• Depending on the number of records required, the financial contribution will increase for us to 
be able to extract the data in the right format. 
 

• If access to the data is provided: 
1.  Species360 data we will require you to ensure that Species360 will be cited and that 

data source and that Species360 registrars will be mentioned in the acknowledgments 
2. The manuscript should be shared when published so we can feature it on Species360 

Science web page (https://www.species360.org/serving-conservation/scientific-
publications/). 

 
All collaborators with access to the data need to be stated and sign the data request template and can 
use the data only in association with the project that the data have been requested for. If additional 
people join the project and want to use the data, please update the form with their signatures. 

The authors whose names are listed immediately below certify that they have NO affiliations with or 
involvement in any organization or entity with any financial interest (such as consultancies, grants, 
patents, stock or share ownership, advocacy groups, employment, fees or honoraria, royalties), or non-
financial interest (such as personal or professional relationships, affiliations, knowledge or beliefs) in the 
subject matter or materials discussed in this manuscript. 

If necessary, please describe any potential conflicts of interest in a cover letter. All funding sources 
supporting the work should also be fully acknowledged 

Name and institution Date Signature 



Data Request 

_____________________________________________________________________________________ 

Data Request 4 

 
 
Giraudeau Mathieu 

 
11/09/2019 

 
 
Lemaitre Jean Francois 
 

13/09/2019 

 
Orsolya Vincze 13/09/2019  

Samuel Pavard 13/09/2019 

 

Araxi Urrutia 06/05/2020 

 

Dalia A. Conde 06/05/2020  

 


