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For over 30 years, CIFRE - Industrial Conventions Research Training - subsidizes any 

company under French law hiring a PhD they place at the heart of research collaboration 

with a public laboratory. The work will lead to a three year thesis. CIFRE are fully funded by 

the Ministry of Higher Education and Research. 

Principle 

 The Ministry of Research has entrusted the ANRT (National Research and 

Technology Association) to manage the CIFRE system. Its objective is to promote the 

development of public-private research partnerships and in to invest the PhD in employment 

conditions. It is based on the combination of four actors:  

The company recruits permanent and short-time contracts (Articles 6 & D. 1242-3 of the 

Labour Code) at level MSc. They are entrusted with a mission of strategic research for socio-

economic development. The minimum wage can’t be less than € 23,484 annual gross. The 

work will be the subject of employee-doctoral thesis.  

The academic research laboratory oversees the work of the employee-doctoral’student 

who is enrolled in the graduate school it depends.  

The PhD student spends 100% of his research (which may be shared between the company 

and the academic laboratory) in his research. It has a dual academic and vocational training.  

ANRT contracts now an industrial Convention of training through research (CIFRE) on the 

basis of which a subsidy is paid to the company. In 2012, the annual subsidy is paid to € 

14,000 (not subject to VAT). To this is added the grant research tax credit (CIR), calculated 

from unsubsidized full cost, which allows the company to receive an annual sum of at least € 

10,595. The subsidy is then 50% of full cost.  

The company and the laboratory establish, not later than six months after the beginning of 

the CIFRE, a research collaboration agreement which states the conditions for the conduct of 

the partnership including research methodology, places of exercise, PhD student privacy 

issues, intellectual property, corporate partner...  

An annual activity report, signed by the company, the research department and the PhD is 

given to the ANRT. 

 

 



CONTEXT 

Among the "great apes" Homo sapiens is the only species to expand to this day. 

However, our "cousins" the hominoid primates are facing a problematic and a fundamental 

issue with regard to their conservation in the wild. That’s why their welfare in captivity is 

essential because of their current "endangered" or "critically endangered "  status (IUCN red 

list, 2014).  

The Western Lowland gorilla is the only of its family to be held in captive institutions. It has 

a specific social organization in harem difficult to manage, with one single dominant adult 

male ("Silverback") surrounded by several females (Recommendation 1.3) and their 

offspring (Stewart and Harcourt, 1987). As in the wild, young reaching maturity should 

leave the family (Parnell, 2002). This system needs to be kept in captivity to avoid 

aggressive conflicts between males and individuals reaching maturity. In this way, gorilla 

management requires extensive, responsive, and high security facilities and so high costs. 

Maintaining this species in Zoos is a success because whereas “critically endangered”, more 

than 180 births were recorded in the past 10 years. Nevertheless, for unclear reasons, the 

number of male births exceeds the number of females since 1980, giving serious difficulties 

to keep the primal social organization of gorillas. At first the report was biased simply 

worrying, but after a decade, it has become alarming, leading zoos to build multimales 

groups ("bachelor" groups) to counteract the projected surplus of male (table 1). The 

formation of bachelor groups is complex. To replace male with different ages, backgrounds 

and temperaments can causes changes in social status. Moreover, restructuring captive 

breeding groups affect all members (tension, stress, agonistic behaviors) (Kuhar et al, 2006) 

and behavioral deficit are being revealed in bachelor groups (Pullen, 2009). 

Table 1: 20-year projection of the captive population of lowland gorilla (by using PM2000 software) 

 2012 2022 2032 

Males 203  288  394  

Females 256  275  292  
 

Until now the male surplus has been solved by the formation of bachelor groups, but it 

is clear that this cannot be the only effective solution for the future.  Moreover more than 

25% of the bachelor groups became unstable (aggressive behaviours necessitating insulation 

or transfer). Several solutions have been proposed to counteract the problem such as the use 

of techniques controlling the sex ratio of the offspring (this kind of technology is not yet 

sufficiently developed to be used on the short term), solitary males or euthanasia (ethical 

problem), or reduce the number of females per breeding male (Keeping gorillas in pairs is in 

most cases not an option, as this will effect considerably their well-being and breeding will 

probably stop). 



 Castration seems to be an alternative since castrated males may remain in the family group 

in the presence of "silverback" without risking conflicts over access to females. Castrated 

males could also be placed on bachelor groups lead by a full silverback male, and those 

groups could be more stable on the long term, than a group of silverback males. It is difficult 

to predict the effects of castration on the physical and behavioral development of individuals. 

In addition, social behavior changes greatly during primates ‘puberty as in human beings due 

to endocrinal changes. However, the extent to which testosterone and other sexual hormones 

are necessary for the juveniles’ social behavioral development is unknown (Richards et al, 

2009).  

In “la Vallée des Singes”, a young gorilla, Djomo, born on 16/09/2008 in a family group of 

10 individuals was castrated on 02/09/2011. During the year 2013 a first six month study 

focused on Djomo’s socialization and compared him to 2 other males of the same age but 

uncastrated living in family group as well  (in two others institutions). This first observation 

does not suggest significant differences in the socialization of individuals by condition 

(castrated vs uncastrated). However, some results suggest possible cognitive delays, but this 

must be confirmed with a long-term study on a larger workforce and thus provide reliable 

ontogenetic data (see post study summary in “File 2”, article in preparation).  

Since Djomo’s castration positive results, the European breeding program of the species 

recommended the same action on a list of young males present in various European zoos. 

Until today 10 gorillas have been castrated (2 in “la Vallée des Singes”(France), 1 in Beauval 

(France), 2 in Amsterdam (Holland), 2 in Chessington (England), 2 in Kerkrade Gaïa zoo 

(Holland), and 1 in Basel (Switzerland) ) by providing a more consistent effective study for 

reliable ontogenetic study on the socialization of captive castrated gorillas.  

Socialization is defined as the development of a social dimension in its interactions 

with conspecifics during the growth of an individual. It affects the future of the animal’s 

sociability, establishing relationships and attachments, integration into groups, support roles, 

and generally learning and the development of these cognitive abilities.  

Then it suggests three major questions:  

1) Does castration have an impact on the general process of socialization of an individual?  

2) Does castration affect personality or cognitive abilities of an individual (sociality but also 

exploration, neophobia, and aggressiveness)? 

3) Would the castration of an individual affect not only its relationships but the relationships 

of all group members, i.e., the group social network? 

 

 



OBJECTIVES 

 

The objectives of this study are:  

1) Perform a long-term ontogenetic study on the Western Lowland gorilla’ socialization 

process which is actually unknown (can we generalize the fundamental knowledge on 

mountain gorilla until today most studied? similarities or differences?).  

2) In addition to develop basic data on Western Lowland gorilla, using the Applied Ethology 

serving the zoological field to solve a problem of population management (and therefore 

survival) of an endangered species kept in a captive environment (can castration be a 

solution to the biased sex-ratio affecting social organization and captivity of gorillas?). 

3) To answer to the research objectives set by the gorilla EEP committee :  

Does castration have an impact on the general process of socialization of an individual? 

Would the castration of an individual affect not only its relationships but the relationships of 

all group members, i.e., the social network?  

To answer to research objectives set by the gorilla EEP committee: could the castrated 

individuals stay in their group at the stage of maturity? Could they cohabit with their 

silverback father? Could they be used to make bachelor groups? Could they even be added 
in other breeding groups and increase the social network in such groups? 

METHODOLOGY 

 

 Study’s subjects and environment 

The study will be performed on different family groups of gorillas housed in various 

French and European institutions (estimation of 10 institutions). We can thus have a 

sufficient number of 10 juvenile castrated males (between 3 and 12years) and 10 non-

castrated controls (same age). Individuals involved in the study will be followed once a year 

over the three years of the thesis, period corresponding to the pre puberty (3-6 years), the 

puberty (6-9 years) and the maturation (after 9 years) of the gorillas (the different stages 

where the individual child is gaining independence from his mother until period where 

steroid hormones are more activated to establish sexual maturation).  

All individuals who will be studied are living in family groups in their respective 

institutions. The number of gorillas castrated for the study is actually at 10, 8 of them are 

immature and 2 are mature. To investigate the ontogenetic social development, gorillas are 

divided into two immature age categories (1) and (2) and 1 mature age category (3) that will 

be studied during the three years of thesis(table 2 and 3). 

3 age categories are determined: (1) 3-6 years ; (2) 6-9 years ; (3) more 9 years. 



 

Table 2 : Details about study’s subjects 

Name Institution Birth date statut 2016 age 2017 age 2018 age 

Bembosi Amsterdam 31/05/11 castrated 1 1 2 

Shambe Amsterdam 04/09/11 castrated 1 1 2 

Mapenzi Beauval 14/04/10 castrated 2 2 2 

Mbula Chessington 10/03/09 castrated 2 2 2 

Mwana Chessington 23/02/12 castrated 1 1 2 

Mosi Kerkrade 31/12/12 castrated 1 1 1 

Djomo Romagne 16/09/08 castrated 2 2 3 

Mawete Romagne 20/11/11 castrated 1 1 2 

Douli Amsterdam 27.02.2012 uncastrated 1 1 2 

Jabari Apeldoorn 22.12.2012 uncastrated 1 1 1 

Mzungu Apeldoorn 26.11.2011 uncastrated 1 1 2 

Wimbe Apeldoorn 12.04.2008 uncastrated 2 2 3 

Jouki Bekesbourne 31.01.2011 uncastrated 1 1 2 

Nkoumou Bekesbourne 08.04.2009 uncastrated 2 2 2 

Kabale Port Lympne 15.09.2011 uncastrated 1 1 2 

Bou Port Lympne 22.02.2011 uncastrated 1 1 2 

Loango Kerkrade 23/12/2004 castrated 3 3 3 

Lomako Romagne 19/11/2004 uncastrated 3 3 3 

Zungu Basel 04/08/2002 castrated 3 3 3 

Ebeki Bekesbourne 18.05.2003 uncastrated 3 3 3 

               Immature individuals                     mature individuals 

 

The institutions hosting castrated and controls individuals are now defined. The institutions 

with uncastrated individuals have been chosen after to have consulting the EEP list of 

immature males living in family group. The goal is to find a control uncastrated batch with 

the same age of the castrated described above living with a sufficient number of immature 

congeners. The observations will be done between March and October (34 weeks during 

“warm season”) when all the groups have access in outdoor enclosure (to have observed 

individuals under the same conditions). The selection of chosen individuals may be changed 

depending on the individual transferred (management of the EEP captive population). 

Table 3: Provisional planning, number of castrated individuals/age category/year 

 (1) (2) (3) 

2016 11 5 4 

2017 11 5 4 

2018 2 12 6 

3 age categories are determined: (1) 3-6 years ; (2) 6-9 years ; (3) more 9 years. 



 

 

 Data scoring on socialization 

Socialization, as we have defined it, will be explored with behavioural data collected 

by focal (individual and behavioral) or scan sampling. Specifically it will rise at 3 main 

components, what we call:  

• "Positive" social behaviour, grooming and proximities (less than 1 and 5 meters) 

• "Negative" social behaviour (conflict / agonistic behavior). 

• Play behaviour by its different forms (social and nonsocial play) in terms of frequency and 

partners.  

It is planned to spend three weeks or 1 month in each institution per year 

(collaboration with master trainee can be considered). After a few day of familiarization with 

the group and technical implementation of the protocol, the study of socialization will be 

made during 15 days (or 20 days). 

 6 * 10min “behavioral focal” per day focusing on “negative social behavior”. 

(hierarchy indices) = 1h/day corresponding to ±20h for the planed period.  

 6 * 10min “individual focal” per day focusing on “positive social behavior”. 

(association indices) = 1h/day corresponding to ±20h for the planed period. 

We chose to observe the social "negative" behavior independently of "positive" social 

behavior at selected times. Indeed, because of the “peaceful” nature of the gorilla, conflict or 

aggression usually occur at justified times as food distributions or input / output nights dens. 

These moments should therefore be selected in order to determine the hierarchy. 

 6 * 10min “individual focal” per day focusing on “play”. (frequencies social and 

nonsocial play (exploration/learning/development of cognitive abilities), partners, 

active/passive phases) = 1h/day corresponding to ±20h for the planed period. 

 Between the different focals, scan could be made focusing on interindividual 

distances. (every 10 minutes for example) 

Social analysis consists in using network metrics to investigate the position, 

(strength=force) activity, influence (eigenvector), and role (degree) of individuals in 

maintaining social cohesion with respect to their castration. With this purpose, we will use a 

Generalized Linear Model (GLM) with permutation test on the dependent variable. The 

network metrics are the dependent variable in separate models, and individual attributes are 

the fixed factors. Knowing the position and the role of individuals allow to understand the 

way the network is structured. Indeed, central individuals could be key players in sociality of 

castrated individuals but also in maintaining social cohesion and subsequently the group 

structuration. We will study the mechanisms of formation of affiliative links between 

individuals, castrated or not. This can be done by analysing preferential attachment (i.e. 



preference for individuals to attach to high degree individuals) (Barabási & Albert, 1999) 

and triadic closure (i.e. individuals create ties with friends of their friends) (Banks & Carley, 

1996; Davidsen et al., 2002) processes, which can be studied by the SIENA model (Snijders, 

2001) in a temporal and dynamic way. Understanding how, why and between which 

individuals affiliative links are likely to be created allow a better understanding of the 

structuration of a perennial society which is the first goal of endangered species management 

in zoos. 

 Data Scoring on personality 

Personality questionnaire is one of the classical methods used for personality assessment in 

non-human primates (Freeman & Gosling 2010), and Weiss et al (2012) showed in apes that 

personality dimensions obtained using this method were reliable and not anthropomorphic 

artefacts. As it was first elaborated for apes, we will use a simplified version of the 

Hominoid Personality Questionnaire (King & Figueredo 1997), with 43 items. For each item, 

we will rate the individuals between 1 (does not exhibit this trait) and 7 (exhibits this trait at 

high frequency). The different items will be analyzed via principal Component Analysis. 

 Data scoring on cognitive abilities 

After favorable agreement of the Ethics Committee for experimental studies on 

primates, cognitive testing will be implemented for all individuals studied. These tests 

involve manipulation tasks (food acquisitions, complex openings traps, etc.) and optionally 

tools utilization. Rubrics of cognitive abilities (items of acquisition strategies) will be 

created. Dexterity and cognitive abilities will be quantified and analyzed using standard 

methods from ethology, applied and developed over many years by the host laboratory. 

These tests established on the principle of "pass / fail" referred to the spot and will establish 

the male-specific cognitive abilities, and thus to compare them based on their castrated or 

uncastrated status.  

CONTENT OF THE SCIENTIFIC AND TECHNICAL WORK 

Task 1: Integration of the Phd student 

• Host of integration in the laboratory(s)  

• Host of integration in “la Vallée des Singes” (related to primate conservation and 

management of breeding about the various species present in the park).  

Task 2: State of the art 

• State of the art on the socialization of the species and the different criteria relating thereto 

(operating groups: affiliation, dominance, hierarchy, personalities...)  

• State of the art of captive Western Lowland gorillas breeding management in European 

zoos, inventory of the welfare of the species and on the recommendations of breeding plan 

contributing to welfare; European captive population census and comparison with American 

management. Referencing of different types of enrichment (cognitive development) 

practiced in European zoos spaces and link found between cognition and well-being.  
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• Identification of the specific cognitive abilities of this species with reference to the existing 

literature on the subject in order to develop enhancements chosen to be tested (cognitive tests 

of different levels).  

• Expected results: bibliographic report establishing state-specific socialization and cognition 

of Western Lowland gorilla knowledge, and the analytical means to study them (relevance, 

feasibility and reliability criteria and tests enrichment already in use, proposing new 

enhancements).  

Task 3: Setting up experiments 

• Definition of an experimental design, obtaining ethical agreements.  

• Observation Set of the 1st year of about 1 month per zoological institution between March 

and October (outdoor observations):  

 Establishment of the observation on the socialization of each group during one month 

in each of the selected zoological areas hosting one or two gorillas juvenile males 

castrated and / or uncastrated: 

 Establishment of the observation on the dynamics of the social network of group in 

conjunction with observations mentioned above 

• Observation Set of the 2nd year of 3 weeks per group between March and October (outdoor 

observations). (Same type of observation that the first year).  

• Observation Set of the 3rd year of 3weeks per group between March and October (same 

type of observation that the 2 1st years).  

• During the three years, in parallel to the observations related to socialization and social 

network dynamic, cognitive testing will be performed for each individual certainly in early 

morning or evening when the animals are in their night’dens. 

Task 4: Interpretation of data 

• Data analysis and interpretation 

• Follow-up observations with the various partner laboratories (National Museum of Natural 

History of Paris? Others?)  

Task 5: PhD thesis and articles writing 

• Drafting of Phd thesis  

• Preparation of the thesis defense.  

Task 6: Project Management and Monitoring 

• Follow-up meeting of the project between the laboratory, the company and the student 

when necessary.  

• Progress report after 1 year, 2 years and 2 ½ years.  

• Written Transmission (publications: Primates, American Journal of Primatology, Folia 

primatologica, Applied Animal Behaviour Science, JZAR ...) and oral results (conferences: 

French Primatology Society, International Congress of the Society Primatological, EAZA 

conferences...). 

Xxxx= tasks already completed or partially to date reflecting the progress of work. 



EXPECTED SCHEDULE 

 

 The thesis is scheduled to begin in January 2016. The provisional timetables for steps 

in the project are listed in the table below.  

 

 

1st year of thesis 2016 

january february march april may june july august september october november december 

week 1 
 

SUF RF MTC BF MTC BCH CHU CUK PLUK BUK AMNL APNL KNL 
 

week 2 
 

SUF RF MTC BF MTC BCH CUK PLUK BUK 
 

AMNL APNL KNL 
 

week 3 
 

RF RF MTC BF MTC BCH CUK PLUK BUK AMNL APNL KNL 
  

week 4 
 

RF RF MTC BF MTC BCH CUK PLUK BUK AMNL APNL KNL SUF SR 

 

1st year of thesis 2017 

january february march april may june july august september october november december 

week 1 
 

SUF RF MTC BF MTC BCH CHU CUK PLUK BUK AMNL APNL KNL 
 

week 2 
 

SUF RF MTC BF MTC BCH CUK PLUK BUK 
 

AMNL APNL KNL 
 

week 3 
 

RF RF MTC BF MTC BCH CUK PLUK BUK AMNL APNL KNL 
  

week 4 
 

RF RF MTC BF MTC BCH CUK PLUK BUK AMNL APNL KNL SUF SR 

 

1st year of thesis 2018 

january february march april may june july august september october november december 

week 1 
 

SUF RF MTC BF MTC BCH CHU CUK PLUK BUK AMNL APNL KNL 
 

week 2 
 

SUF RF MTC BF MTC BCH CUK PLUK BUK SR AMNL APNL KNL 
 

week 3 
 

RF RF MTC BF MTC BCH CUK PLUK BUK AMNL APNL KNL 
  

week 4 
 

RF RF MTC BF MTC BCH CUK PLUK BUK AMNL APNL KNL SUF 
 

 

 

 

Months of observation may be 

changed at the convenience of each 

of the zoos… 

 

Others “MTC” may be considered… 

 

 

 

 

EXPECTED COSTS 

Phd student gross minimum salary: 23484€/year 

Evaluation of gross minimum salary charged: 23484*1.4 = 32878€/year 

Subtracting the subsidy and CIR = 32878-17000-9694 = 6184€  

legends 

 
100% time public research department 

 
100% time private company 

 
100% time private partner 

  
RF= Romagne AMNL=Amsterdam 

BF= Beauval APNL= Apeldorn 

BUK= Bekesbourne KNL= Kerkrade 

PLUK= Port Lympne BCH=Basel 

CUK= Chessington 
  

 
MTC= Master trenee collaboration? 

SUF= Strasbourg 

university 
CHU= Chester university 

SR= Scientific Report 
  



CIR estimation:  

o overhead cost fixed by French Ministry of finance = 32878*1.5 = 49316€ 

o subsidy substracting = 49316-17000 = 32316€ 

o the rate of tax credit is fixed at 30% so CIR on wage cost is 32316 *0.3 = 9694€ 

Others cost ≈ 4000€/year (2000€ for transportation to each institution, possible registration 

for meetings and 2*1000€ allocated for Strasbourg and Chester universities cost) 

Moreover it will be asked to each host institution to provide housing during the 3 weeks/year 

of on-site observation 

Total annual cost (estimation) : 6184 + 4000 = 10184€ 

For the 9 zoos = 10184/9 = 1132€/year/zoo (max. cost without other funding) 

Considering an eventual participation of GEEP zoos members (72 institutions) for example 100 € / year 

(€ 7200), the cost for zoos participating in the study would be reduced to 2984€. The annual cost would be 

reduced to 332€ for the 9 zoos… A call funding will be sent to GEEP institutions… 

 

More details… 

 

 Phd Student : Létang Benoit, letang.benoit@gmail.com 
 

 Private partner : « La Vallée des singes » (Romagne, France)  

Jean-Pascal Guéry 

Zoological director 

jp.guery@la-vallee-des-singes.fr 

 

 Private corporate partner :  

o 5 zoos with castrated gorillas (Beauval zoo (St Aignan, France), Amsterdam 

zoo (Amsterdam, Holland), Gaïa zoo (Kelkrade, Holland), Chessington world 

of adventure (Chessington, UK), and Basel zoo (Basel, Switzerland), 

o 3 others institutions with control uncastrated gorillas (Apenheul Park 

(Apeldoorn, Holland), Howletts Wild Animal Park (Bekesbourne, UK) and Port 

Lympne zoo park (UK)). 
 

 Public laboratory : IPHC Strasbourg and Chester University 

o Thesis director : Cédric Sueur  https://sites.google.com/site/cedricsueuranimalbehaviour/ 

o Thesis co-director: Sonya Hill 

NB: It is scheduled to mention a representative from each institution in the list of authors of 

scientific publications each ... To reduce the cost will be asked to host institutions to provide  

accommodation during the study period… These details and possibly others will set specified 

when writing of the collaboration agreement… 

 

 

mailto:letang.benoit@gmail.com
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