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08.30 - 09.00	 Registration & Poster installation

09.00 - 09.10	 Welcome Address

09.10 - 09.35 	 Keynote lecture 
	 Mediation and peace
	 Raoul Delcorde, Université Catholique de Louvain, Ecole des sciences politiques et sociales 

& RAB Member (Belgium) & AOS Member (France)

09.35 - 09.45	 Questions & Answers

09.45 - 10.45 	 Communications by young researchers – Session I
	 Chair: Christine Cocquyt, Meise Botanic Garden & RAOS Member, Belgium
	 1.	 The evolutionary potential of DNA methylation in natural populations of a self-

fertilizing vertebrate: the mangrove rivulus, Kryptolebias marmoratus
	 Justine Belik, University of Namur (Belgium)

	 2.	 “I have so much shame”: Experiences of irregular return migrants and family 
members left behind during their journey abroad, and after return to Nigeria

	 Sarah Adeyinka, University of Amsterdam (Netherlands)

	 3.	 Light-demanding canopy tree species are no indicators of past human disturbance 
in the Yangambi rainforest (Democratic Republic of the Congo)

	 Nestor Luambua, Faculty of Renewable Natural Resources Management, University of Kisangani 
& Faculté des sciences Agronomiques, Université Officielle de Mbujimayi (Democratic 
Republic of Congo) & Laboratory of Wood Technology, Faculty of Bioscience Engineering, 
Ghent University & Service of Wood Biology, Royal Museum for Central Africa (Belgium)

	 4.	 Closing the Knowledge Gap in Corruption Tolerance Research: A Critical 
Interpretive Synthesis Review

	 Ariana Bravo, Faculty of Law and Criminology, Ghent University (Belgium)

10.45 - 11.30	 Coffee break & Poster session (posters 1 till 8)

11.30 - 13.00	 Communications by young researchers – Session II
	 Chair: Pierre Meerts, Meise Botanic Garden & Université Libre de Bruxelles & RAOS 

Member (Belgium) 
	 5.	 Quartz-vein hosted gold mineralization in eastern DR Congo - Western Domain of 

the Karagwe-Ankole Belt
	 Inge Cools, Department of Earth and Environmental Sciences, KULeuven (Belgium)

	 6.	 The defence of land: MOCASEs reaction to the expanding agricultural frontier in 
Santiago del Estero, Argentina

	 Marthe Cressato, Ghent University (Belgium)

	 7.	 Sea turtles in peril: A multi-scale analysis of global warming and human impact on 
reproduction habitats

	 Iona Pâques, Evolutionary Biology & Ecology, Université Libre de Bruxelles (Belgium)

	 8.	 Crafting Loyalty, Crafting Self-Reliance: State and Missionary Vocational Schools 
in the Post-War Belgian Congo

	 Igor Bloch, Ghent University (Belgium)

	 9.	 A new scenario for the diversification and dispersal of the earliest perissodactyls 
	 Jérémy Tissier, Royal Belgian Institute of Natural Sciences (Belgium)
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	 10.	 Drought-Flood Coexistence: Risk Perception and Adaptation of Urban and Rural 
Households in Southwest Madagascar

	 Jonathan Ahadi Mahamba, Department of science and environmental management, Uni-
versity of Liege - Department of Geography, University of Namur (Belgium) & Labora-
toire d’Ecologie, Géomorphologie et Géomatique (LEGG), Université Catholique du Graben 
(UCG), Democratic Republic of Congo

13.00 - 14.00	 Lunch + Poster session (posters 9 till 24)

14.00 - 14.25	 Keynote lecture 
	 L’éducation comme moteur de développement: perspectives et défis pour la RDC
	 Raïssa Malu Dinanga, Ministre d’Etat de l’Education nationale et de la Nouvelle citoyenneté 

(Democratic Republic of the Congo) & RAOS Member (Belgium)

14.25 - 14.35	 Questions & Answers 

14.35 - 16.05	 Communications by young researchers – Session III
	 Chair: Georges Van Goethem, European Commission & RAOS Member, Belgium
	 11.	 Conditions for the innovative integration of anaerobic digestion for sustainable en-

ergy production and improvement of the fertility status of agricultural soils by house-
holds in Lubumbashi (DR Congo)

	 Guy Masudi Mwana Mulenda, Faculty of Architecture, University of Lubumbashi (Demo-
cratic Republic of Congo) & Urban planning and land conflict management, UHasselt (Bel-
gium)

	 12.	 How nest management and incubation affect Green Sea Turtle (Chelonia mydas) 
hatchlings 

	 Marion Steenacker, Evolutionary Biology & Ecology, Université libre de Bruxelles (Bel-
gium) 

	 13.	 Understanding Indonesian Chocolate Consumer Perception Of Fine Chocolate and 
Chocolate Choices Using Focus Groups and Choice Experiment

	 Desiana Nuriza Putri, Department of Agricultural Economics, Ghent University (Belgium) 
& Department of Food Technology, University of Muhammadiyah Malang (Indonesia)

	 14.	 Multi-stakeholders’ perspectives on biofortified crops in Ethiopia: the case of bio-
fortified orange-flesh sweet potato using SWOT-SMART analysis 

	 Lidya Samuel, Department of Agricultural Economics, Ghent University (Belgium) & De-
partment of Business and Economics, Haramaya University (Ethiopia) 

	 15.	 Diversity of Dolphin Whistles in a French Overseas Collectivity in the South Pacific 
Ocean

	 Xavier Raick, FOCUS, University of Liège (Belgium) & K. Lisa Yang Center for Conserva-
tion Bioacoustics, Cornell University (U.S.A)

	 16.	 Spatial overlap of Dengue, Chikungunya and Malaria risk in urban East Africa
	 Noel Joseph, Department of Geography& Institute of Life, Earth, and Environment (ILEE), 

University of Namur (Belgium) 

16.05 - 16.50	 Coffee break & Poster session (posters 25 till 34)

16.50 - 17.10	 General discussion and closing remarks 
	 Philippe Goyens, RAOS Honorary Permanent Secretary, Belgium

	 Best Presentation and Best Poster Award
	 Thierry Smith, Royal Belgian Institute of Natural Sciences & Université de Namur & 

RAOS Member, Belgium
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POSTER LIST

1 Sensor technology towards combating food insecurity
Muhammad AMEERULLAH SAHUDIN, Department of Chemistry, University Malaya (Malaysia)

2 Taxonomic revisions of central African Funisciurus squirrels using molecular and morphometric data
Pascal BAELO, Biodiversity Monitoring Centre, University of Kisangani (Republic of Congo)

3 Role of cocoa agroforest typologies in above-ground carbon storage in the North-Eastern Forest 
Landscapes of the Democratic Republic of the Congo 
Germain BATSI, Faculty of Renewable Natural Resource Management, University of Kisangani (Democratic 
Republic of the Congo) & Faculty of Forestry and Environment management, University of Mzuzu (Malawi)

4 A genetic assessment of Musa viridis and Musa splendida indicates that they are conspecific
Yves BAWIN, Meise Botanic Garden (Belgium); Hasselt University (Belgium) & KU Leuven (Belgium)

5 Cropping systems and farmer-preferred crop traits’ characterization amidst climate variability in 
Southwestern Uganda
Hakim BUKENYA, Department of Biology, Mbarara University of Science and Technology (Uganda)

6 A critical approach of the ecological transition through infrapolitics in Shinkolobwe (DRC)
Célia CARLIER, Sociology and Anthropology Department, University of Mons (Belgium)

7 Groundwater Drought and Anthropogenic Amplifiers: A Review of Assessment and Response 
Strategies in Arid and Semi-Arid Areas
Abedulla ELSAIDY, Department of Water and Climate, Free University of Brussels (Belgium)

8 Changement d’occupation du sol et décomposition de litière dans le miombo de la zone rurale de 
Lubumbashi, RD. Congo
Bienvenu ESOMA OKOTHOMAS, UCLouvain (Belgium)

9 Passive alternation in contemporary Chinese: a tale across the Strait
Sumin GUAN, KULeuven (Belgium)

10 Machine learning for predicting rapid sea ice loss in the Arctic
Lauren HOFFMAN, Earth and Life Institute, UCLouvain (Belgium)

11 Participatory spatio-temporal risk assessment of Ebola and Rift Valley fevers in Cameroon
Ines KAMGUEM SOPBUE, University of Namur (Belgium)

12 Production hydrométallurgique des oxydes pures de tantale et de niobium par fusion des minerais 
de coltan de la Province de Tanganyika/ RD Congo dans les fondats NH4HF2–KOH
Bertin KITUNGWA KABUGE, Department of Chemistry, University of Lubumbashi (Democratic Re-
public of the Congo)

13 Digitally improving the identification of aquatic macroinvertebrates for indices used in biomonitoring
Ruan C.J. KOEN, North-West University (South Africa)

14 Fossil snails, insect larvae and fish remains reveal the long-term (17,700-year) hydrological and 
ecological history of a now saline crater lake in western Uganda
Lydia KOMUHIMBO, Dept Biology, Ghent University (Belgium)

15 Diagenesis and mineralization in the Central African Copperbelt: implications from the reflectance 
of pyrobitumen
Qiuping LIU, KULeuven (Belgium)

16 Investigation of seepage and associated geological problems of Gereb-Segen dam, northern Ethiopia
Gebreslassie MEBRAHTU, Mekelle (Ethiopia)
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17 Insights on migration-household food security status nexus in Benin
Yelian MIGAN, Department of Geography, University of Namur (Belgium) & Laboratory of Social Dy-
namics Analysis and Development Studies, University of Abomey-Calavi (Benin)

18 Exploring Power Dynamics and Governance Structures in Urban Food Markets: Pathways to In-
clusive Food Democracy in Dar es Salaam
Jerry T. MOSSES, Ghent University (Belgium)

19 Petrological, thermobarometric and geochronological study of the Proterozoic West Congo Belt 
(R. Congo)
Hevecel Freude Welcom MOUNTOU, Marien Ngouabi University (Republic of Congo) & Royal Muse-
um for Central Africa (Belgium)

20 Understanding of spatial urban growth pattern and associated landscape dynamics in Mining Con-
golese cities bordering Zambia from 1990 to 2023
Médard MPANDA MUKENZA, Renewable Natural Resources Management Department, Technological 
University of Katumba Mwanke (Democratic Republic of the Congo)

21 Improvement of Women’s Living Conditions in Lubumbashi through the Optimization of House-
hold Waste Biomethanation (AFLUB)
Médard MPANDA MUKENZA, Renewable Natural Resources Management Department, Technological 
University of Katumba Mwanke (Democratic Republic of the Congo)

22 Hierarchical Analysis of Miombo Woodland Spatial Dynamics in Lualaba Province (Democratic 
Republic of the Congo), 1990-2024: Integrating Remote Sensing and Landscape Ecology Techniques
Médard MPANDA MUKENZA, Renewable Natural Resources Management Department, Technological 
University of Katumba Mwanke (Democratic Republic of the Congo)

23 Pollution intérieure en milieu urbain : matières particulaires (PM) et éléments traces métalliques 
(ETM) dans les dépôts atmosphériques solides à Kipushi (Haut-Katanga)
Paul Didi MPOYO KUMWIMBA, Faculty of Medicine, University de Kamina (Democratic Republic of 
the Congo) & Department of Chemistry, University of Lubumbashi (Democratic Republic of the Congo)

24 The Digo Oral Narratives: Storytelling and Ecological Consciousness
Mark OBURE-MORANG’A, Department of Language and Cultures, Ghent University (Belgium) & Uni-
versity of Nairobi (Kenya).

25 Impact of human activities on Guiana dolphin social structure in Brazil
Sari PONNET, Ghent University (Belgium); Federal University of the State of Rio de Janeiro (Brazil) & 
ECoMAR, Federal Rural University of Rio de Janeiro (Brazil).

26 Hide and seek with private military companies (PMCs)
Liuva RAMOS MASÓ, Ghent University (Belgium)

27 First report on the diversity of phytoplankton in a dried depression in the desert (Sebkha of Imlili, 
Morocco, North Western Africa) and its relationship to environmental parameters
Elysée RUTAKAZA NZIGIRE, Department of Biology, Hydrobiology Research Center (Democratic Repub-
lic of the Congo) & Laboratory of Biodiversity, Ecology and Genome, Mohammed V University (Morocco)

28 Lithological and structural study of Meso and Paleoproterozoic domains on Idjwi Island, South 
Kivu, Democratic Republic of the Congo
Evelyne SAFARI NAKITO, Doctoral School, University of Burundi (Burundi); Geological and Mining 
Research Center/Lwiro Provincial Station (Democratic Republic of the Congo) & Department of Earth 
Sciences, Royal Museum for Central Africa (Belgium).

29 Optimizing rice husk biochar as a soil amendment in Asia: Enhancing plant growth and reducing 
greenhouse gas emissions
Daljit SINGH KARAM, Department of Land Management, Faculty of Agriculture, University Putra Ma-
laysia (Malaysia)
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30 Deciphering the plant-phytomicrobiome-pathogen interactions for disease suppression: Fusarium 
wilt of banana as model pathosystem
Salomé THONON, Earth and Life Institute, UCLouvain (Belgium)

31 Police mapping and high-risk areas in the city of Lubumbashi
Patient UMBA KYANGWE, Investigative Criminology Research Unit, School of criminology, Universi-
ty of Lubumbashi (Democratic Republic of the Congo)

32 Characterization of anthropic impacts on the laying behavior of sea turtles in Martinique
Chloé VANLEYNSEELE, Evolutionary Biology and Ecology, Free University of Brussels (Belgium) & 
Aquasearch (Martinique)

33 Colonial Sources: Improve access, Share archives and Promote knowledge on the colonial past (Bel-
gium, Burundi, the DRCongo and Rwanda)
Davy VERBEKE, Cuvelier Repository, National Archives 2 (Belgium)

34 Prevalence of Coxiella-infections in ticks - review and meta-analysis
Roland Eric YESSINOU, Communicable Diseases Research Unit, University of Abomey-Calavi (Benin)

* L’impact psycho social des guerres sur les déplacés à l’Est de la République Démocratique du Con-
go (RDC)
Alain MABOKO, Promoting Youth Education (Democratic Republic of the Congo)

* Not included in the best poster award.
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Mediation and Peace

Raoul Delcorde1

Keywords. — Mediation; Negotiation; Conflict; Peace.
Summary. — Diplomats help re-make the world for the better if they reduce or eliminate the use of force 

as a means for resolving international conflicts. Diplomatic mediation is the active search for a negotiated sett-
lement to an international or intra-state conflict by an impartial third party. 

Today, there is a proliferation of mediation initiatives linked to conflict exit strategies. Mediators come 
in all shapes and sizes, working alone or in groups. The attributes of the ideal mediator vary according to the 
nature of the conflict in question and, sometimes, the state of progress of the conflict or of the mediation itself. 
It is not the mediator who creates the conditions for negotiation, but it is when the conditions are right (war fa-
tigue, crushing of one of the parties, reconfiguration brought about by outside intervention, etc.) that the media-
tor’s intervention is possible. Mediation is most likely to succeed when the situation is “ripe” for a settlement.

But what lessons can be learned from successful and unsuccessful mediations? There are, of course, several 
types of mediating country: a few major powers, capable of imposing their views and wishes, or countries that 
assert their neutrality or impartiality, such as Switzerland or the Holy See, or countries that have substantial 
financial resources and can offer a venue for the negotiations. And of course there are the institutions, first and 
foremost the UN with its special envoys, or the African Union and its sub-regional organizations, as well as 
NGOs such as the Sant’Egidio community, which are deploying parallel diplomacy. How do the various me-
diation players interact?

1 Université Catholique de Louvain, Ecole des sciences politiques et sociales & RAB Member (Belgium) & AOS Member 
(France).
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The Evolutionary Potential of DNA Methylation in Natural Populations  
of a Self-fertilizing Vertebrate: The Mangrove Rivulus, Kryptolebias Marmoratus

Justine Belik1,*, Valentine Chapelle1, Ryan Earley2, Kristine M. Marson2,  
Jérôme Lambert1 & Frédéric Silvestre1

Keywords. — Epigenetics; Individuality; RRBS; Fieldwork.
Summary. — The mangrove rivulus, Kryptolebias marmoratus, has become a unique model species to 

better understand how organism’s phenotypic traits are influenced by the genotype and by environment interac-
tion. This fish species is primarily found in mangrove habitats along the coasts of Florida, the Caribbean, and 
parts of Central and South America. It presents a mixed-mating reproductive strategy, where hermaphrodite 
individuals can produce isogenic populations through self-fertilization and generate genetic diversity by out-
crossing with males. This natural genetic diversity gradient represents a unique opportunity to better unders-
tand how epigenetic mechanisms can shape phenotypes and how much it can be a driver of adaptive evolution. 
Understanding the origins and patterns of epigenetic variation from an evolutionary point of view is challen-
ging as it necessitates the natural control of genetic variation among individuals to avoid genetic interference. 
Using Reduced Representation Bisulfite Sequencing on brains and livers, we investigated DNA methylation 
variation within and among four wild mangrove rivulus populations in Florida and in Belize along a genetic 
diversity gradient. We also assessed individual and consistent behavioural variation as an endpoint to represent 
the capacity of DNA methylation to generate phenotypic variability. Individuality emerged in Floridian popu-
lations, which show very low level of genetic diversity, and not in Belizean ones, suggesting that non-genetic 
mechanisms exist in rivulus populations to explain personalities. The presence of an individuality for the most 
isogenic population was confirmed a second time during a subsequent field study. RRBS results showed that 
DNA methylation variation is maintained high in populations with low genetic diversity, which suggests a role 
of epigenetics in maintaining behavioural variability. Our results suggest that generation of phenotypic varia-
tion through epigenetic alterations could be a potential explanation for the persistence of genetically limited 
populations in heterogeneous environments and that epigenetics can participate to the evolutionary potential 
of mangrove rivulus.

1 University of Namur, Rue de Bruxelles, 61, 5000 Namur, Belgium.
2 University of Alabama, Tuscaloosa, Alabama 35487, États-Unis.
* Corresponding Author. Email: justine.belik@unamur.be 

mailto:justine.belik@unamur.be
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Reintegration experiences of return migrants in Nigeria

Sarah Adeyinka1,*

Keywords. — Nigeria; Return; Reintegration; Human trafficking; Irregular migration.
Summary. — Over the past eight years, thousands of Nigerian migrants, predominantly irregular migrants 

have returned to Nigeria through various channels, including voluntary humanitarian return, assisted volun-
tary return and reintegration, forced return, and deportation. In collaboration with multiple stakeholders, the 
Nigerian government has developed the National Migration Policy (NMP) and the Standard Operating Proce-
dures on Return, Readmission, and Reintegration (RRR) to establish a framework for managing the arrival of 
returnees. However, return migrants’ experiences differ significantly due to factors including gender, vulnera-
bility, type of return, and the support received upon arrival.

This presentation delves into the diverse reintegration experiences of Nigerian return migrants, drawing on 
data from interviews with returnees, their family members, and return migrant victims of human trafficking. 
It aims to provide insights into how the above-listed factors (gender, vulnerability, etc.) shape the reintegra-
tion process, exploring the social, economic, and psychological dimensions of their return. By examining 
their experiences during return and reintegration, the presentation offers a comprehensive understanding of the 
challenges faced by return migrants (including return migrant-victims of human trafficking) in Nigeria. It also 
briefly addresses the effect of migrants’ journeys and return on family members left behind.

In addition, the researcher will briefly discuss the papers being drafted based on the findings of the study 
as well as dissemination strategies.

This study is part of a larger European Research Council-funded study, Reintegrate, which is a study on 
reintegration governance in Nigeria, Nepal, Serbia and the Philippines.

1 University of Amsterdam, Amsterdam, Nieuwe Achtergracht 166, 1001 NB, Netherlands. 
* Corresponding Author. Email: s.a.adeyinka@uva.nl 

mailto:s.a.adeyinka@uva.nl
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Light-Demanding Canopy Tree Species are No Indicators of Past Human Disturbance  
in the Yangambi Rainforest (Democratic Republic of the Congo)

Nestor K. Luambua1,2,*, Alain S. Kadorho3, Hippolyte S.M. Nshimba1, Hans Beeckman2, 
Corneille Ewango1, Kolawolé V. Salako4,5, Donatien Musepena6, Mélissa Rousseau2,  
Félix Laurent2, Nils Bourland2, Olivier J. Hardy5, Tom De Mil7 & Wannes Hubau2

Keywords. — Central African Rainforest; Forest Composition; Forest History; Recovery from Human 
Disturbance Hypothesis; Yangambi Biosphere Reserve.

Summary. — Context. Central African rainforests are characterised by an abundance of light-demanding 
tree species, which are dominant in the canopy but underrepresented in the understorey. A popular explanation 
is that these forests are recovering from slash-and-burn farming activities preceding the relocation of settle-
ments during the colonial era. In a previous paper, we showed that the abundance of light-demanding tree 
species in the Yangambi Biosphere Reserve (central Congo basin) cannot be unambiguously accounted for by 
past human disturbances, using an approach focused on the spatial distribution of the most abundant light-de-
manders (Luambua et al. 2021). 

Aims. As the former study was inconclusive, this study aims to further test the assumptions behind the 
’recovery from human disturbance hypothesis’ by considering all species in the Yangambi forest. We addressed 
four research questions? (i) Do light demanders occur in large ’pockets’ occupying large forest areas? (ii) Are 
light demanders abundant? (iii) Do they exhibit a regeneration deficit? (iv) Is species composition in light-de-
mander pockets different from surrounding forests? 

Methods. We identified the location and size of light-demander pockets across 50 km of transects. We 
installed permanent plots inside and outside these pockets and calculated diameter and age distributions of 
light demanders. We assessed whether pockets of light demanders differed from surrounding forests using plot 
clustering analysis.

Results. Light demanders were aggregated, but pockets were small, scarce, and represented a minor frac-
tion of the forest area. They were not abundant, even in their pockets. Their age distributions showed no re-
generation deficit. Species composition in their pockets did not differ substantially from surrounding forests 
where they were scarce/absent. 

Conclusions. Light-demanding canopy species do not indicate past human disturbance in Yangambi and 
are an intrinsic component of old-growth forests, not a transient feature of successional forests. The large car-
bon sink in mature forests is not driven by successional processes.

REFERENCES

Luambua, N. K. et al. (2021). Spatial patterns of light-demanding tree species in the Yangambi rainforest (De-
mocratic Republic of Congo). Ecology and Evolution, 11(24), 18691-18707.

1 Faculty of Renewable Natural Resources Management, University of Kisangani, Kisangani, B.P. 2012, D.R. Congo.
2 Service of Wood Biology, Royal Museum for Central Africa, Tervuren, 3080, Belgium.
3 ERAIFT, Kinshasa, BP 15373, Democratic Republic of the Congo.
4 Faculty of Agronomic Sciences, University of Abomey- Calavi, Cotonou, BP 526, Benin.
5 Service d’Évolution Biologique et Écologie, Université Libre de Bruxelles, Brussels, 1050, Belgium.
6 Laboratoire de Biologie du bois de Yangambi, Institut National pour l’Etude et la Recherche Agronomiques, Yangambi, BP 

2037 Kinshasa, D.R. Congo.
7 Gembloux Agro-Bio Tech (Université de Liège), Gembloux, Passage des Déportés 2, 5030, Belgium.
* Corresponding Author. Email: nestorluambua7@gmail.com

mailto:nestorluambua7@gmail.com
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Closing the Knowledge Gap in Corruption Tolerance Research:  
A Critical Interpretive Synthesis Review

Ariana Bravo1, Joseph Pozsgai-Alvarez2, Holger Cevallos-Valdiviezo3  
& Christophe Vandeviver4,*

Keywords. — Attitudes; Corrupt Behavior; Social Norms; Petty Corruption.
Summary. — Corruption is a persistent issue in the Global South, where activities like bribery undermine 

political and economic stability. Given its widespread impact and the inequalities it reinforces, studying cor-
ruption tolerance in these nations is crucial. The literature on corruption tolerance presents a fragmented lands-
cape, spanning various fields of knowledge. It is a multi-layered concept, encompassing individual attitudes, 
behaviors, and broader societal influences. This Critical Interpretive Synthesis (CIS) reviews existing scholarly 
discourse to consolidate theoretical and empirical insights into corruption tolerance. It highlights the cognitive 
and social dynamics that shape tolerance toward corrupt behavior—an important but underexplored aspect of 
corruption studies.

The primary objectives of this study are threefold: (1) to provide a comprehensive overview and critical as-
sessment of the current scholarly discourse on corruption tolerance, (2) to clarify the theoretical and conceptual 
foundations of this discourse, and (3) to advance theory development by identifying gaps and inconsistencies 
in the literature. These objectives guide a retrospective analysis of research on corruption tolerance, with final 
results expected by December.

The analysis focuses primarily on petty corruption, especially bribery, examining it through the lens of 
individual motivations and social norms. Preliminary findings suggest that corruption tolerance is understood 
as an individual’s acceptance or justification of corrupt practices, typically measured through self-reported sur-
veys and experimental data across diverse populations, including public servants, citizens, and professionals 
in various countries. Hypotheses tested include whether intrinsic motivations, such as job satisfaction, reduce 
corruption tolerance, and whether contextual factors, like social norms, increase it. This study makes a signifi-
cant contribution by addressing the fragmented nature of research on corruption tolerance and offering a more 
holistic understanding of its dynamics. The findings are particularly valuable for focusing on bribery tolerance 
in Ecuador, a nation ranked as highly corrupt according to Transparency International’s 2023 Corruption Per-
ceptions Index.

REFERENCES

Gouvêa Maciel, G. (2021). What we (don’t) know so far about tolerance towards corruption in European de-
mocracies: Measurement approaches, determinants, and types. Social Indicators Research, 157(3), 1131-
1153. https://doi.org/10.1007/s11205-021-02690-y

Persson, A., Rothstein, B. & Teorell, J. (2013). Why anticorruption reforms fail: Systemic corruption as a col-
lective action problem. Governance, 26(3), 449-471. https://doi.org/10.1111/j.1468-0491.2012.01604.x

Pozsgai Alvarez, J. (2013). Citizens’ corruption tolerance in Peru: A behavioral approach. https://www.
josephpozsgai.com/wp-content/uploads/2021/05/pozsgaiAlvarez_complete-5.pdf

Pozsgai Alvarez, J. (2015). Low-level corruption tolerance: An “action-based” approach for Peru and Latin 
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Quartz-vein hosted gold mineralization in eastern DR Congo –  
Western Domain of the Karagwe-Ankole Belt

Inge Cools1,*, Stijn Dewaele2, Chantal Peiffert3 & Philippe Muchez1

Keywords. — Ore Geology; Gold; Mineralizing Fluid; Metallogenic Model; DR Congo.
Summary. — Gold may not yet be a critical mineral. It is, however, highly valued as bullion, for jewelry 

and in high-tech devices. It is, therefore, of great importance for the green-energy transition. Good quality ore 
bodies are now being searched in more remote territories, such as the Central Africa Great Lakes area. In this 
area, both artisanal mining and (semi-)industrial mining is on-going from alluvial-eluvial deposits, as well as 
from primary quartz-vein deposits. Although mining is an important source of income for the local population, 
it is also a source of social and political unrest. 

In-depth knowledge on the formation processes of gold mineralization in the Central Africa Great Lakes 
area is incomplete, but of high importance. During our research, the paragenesis, the evolution of the mine-
ralizing fluid, the formation processes and the relation to deformational events of the gold mineralization are 
studied. To reach these objectives, a combination of structural, petrographic, mineralogical, and highly specia-
lized geochemical and geochronological techniques is applied. The obtained data from the two deposits studied 
(Imonga and Namoya, Maniema, eastern DR Congo) will lead to a model for the gold mineralization in the 
area. This model will be compared and combined with research results on gold prospects and deposits in other 
sub-regions, to establish an integrated metallogenic model on gold mineralization in the Central Africa Great 
Lakes area. 

Results indicate that the orogenic gold mineralization is hosted in quartz-vein networks, as well as disse-
minated in the host rock during low to medium grade metamorphic conditions. The mineralization was formed 
from a low saline, metamorphic fluid with an H2O-NaCl-KCl-CO2-N2-CH4-H2S composition. No indication 
of a magmatic influence has been observed. Gold was most likely transported by gold-sulphur complexes and 
precipitated through interaction with the iron bearing host-rock and fault-valve activity.

1 KU Leuven, Department of Earth and Environmental Sciences, Celestijnenlaan 200E, 3001 Leuven, Belgium.
2 Ghent University, Department of Geology, Krijgslaan 281 S8, 9000 Gent, Belgium.
3 Université de Lorraine, CNRS, GeoRessources, Boulevard des Aiguillettes B.P. 239, F-54000 Nancy, France. 
* Corresponding Author. Email: inge.cools@kuleuven.be
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The defence of land:  
MOCASEs reaction to the expanding agricultural frontier in Santiago del Estero, Argentina

Marthe Cressato1,*1

Keywords. — Agroecology; Rural Sociology; Ethnographic Research; Argentina.
Summary — In Santiago del Estero, a rural semi-arid province in the north-west of Argentina, the agri-

cultural frontier is expanding. Agribusinesses clear out former forest and bushland, previously used as gra-
zing grounds by peasant communities, and evict local families, leading to land conflicts. In 1990, the peasant 
movement of Santiago del Estero, MOCASE, was founded to unify campesinos. Since then, the movement 
has grown and evolved immensely, continuing to defend the land and peasantry. Along the way it adopted the 
agroecology framework to back up its defense of the peasantry. This presentation will answer the following 
to questions: How is MOCASE organizing itself and which strategies do they use to deal with the impacts of 
land and water conflicts caused by the expanding agricultural frontier? And how does MOCASE view and/or 
implement agroecology as an alternative to the grand-scale agriculture expanding into the province?

The principal methodology was ethnographic research and in-depth interviews. The main ways MOCASE 
has to defend the land are organizing peasant communities, spreading knowledge about (peasant) rights, hol-
ding guard during land conflicts, offering legal help, aiding the recognition as indigenous communities, finding 
allies and organizing an agroecological school. Like La Vía Campesina, the international peasant movement, 
MOCASE has adopted the framework of agroecology. The research explores the different interpretations of 
agroecology, from a science or agricultural practices to a movement. The adoption of agroecology by social 
rural movements in a context of a global increase in agribusinesses is discussed. MOCASE acts as the case 
example on how movements use agroecology as the common denominator to describe the local, sustainable 
forms of agriculture they’re defending. Unifying peasants this way allows the movements to form one front, 
locally and globally.

In a world where grand-scale agriculture is expanding, this presentation puts forward a successful example 
of a resisting grassroots movement.

1 Universiteit Gent, Brussels, 1030, Belgium. 
* Corresponding Author. Email: marthe.cressato@gmail.com
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Sea Turtles in Peril:  
A Multi-Scale Analysis of Global Warming and Human Impact on Reproduction Habitats

Iona Pâques1,*, Edouard Duquesne1 & Denis Fournier1

Keywords. — Conservation Biology; Species Distribution Models; Climate Change; Reproduction; Marine Ecology.
Summary — Sea turtle populations have declined sharply over the last 40 years, driven by global warming and es-

calating human activity (Pike, 2013). All seven species, now classified as threatened by the IUCN, are integral to marine 
ecosystems, playing key roles in population control, nutrient cycling and providing habitat for various epibionts.

Global warming and human pressures jeopardize sea turtles across their life stages, from disrupted nesting on beaches 
to increased mortality at sea. Rising temperatures impact temperature-dependent sex determination, leading to feminiza-
tion of populations, higher embryo mortality and hatchlings more vulnerable to predators (Laloë et al., 2024; Steenacker et 
al., 2023). In coastal areas, beach degradation from climate change and tourism-driven urbanization further reduces nesting 
success. Invasive species, light pollution and habitat destruction exacerbate the risks, while marine threats such as bycatch, 
boat strikes and pollution remain pervasive.

Our study examines how sea turtle reproduction habitats will be affected by global warming and human activity, mo-
deling three climate scenarios (optimistic, neu-
tral, and pessimistic) across present, shortterm 
(2021-2040) and medium-term (2041-2060) 
futures. Using species distribution models 
(SDMs), we mapped current and potential 
habitats, identified key environmental and an-
thropogenic drivers and projected climate im-
pacts. Our results reveal that turtle distribution 
is highly sensitive to changes in air and sea tem-
peratures, with favorable habitats concentrated 
in the USA, Gulf of Mexico, Central America 
and Australia, while Southeast Asia faces se-
vere habitat degradation. Critically, many nes-
ting sites will be lost under all scenarios (Fig. 
1), with only two species showing potential 
for range expansion — if they can overcome 
their natural philopatry. Our findings under-
score the urgent need for conservation efforts 
focused on safeguarding key nesting sites and 
maintaining critical habitat conditions to halt 
population declines and preserve sea turtles’ 
essential ecological functions.
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Fig. 1. — A: The seven species of sea turtle, from top to bottom: Caretta caretta 
(© Howard Hall), Chelonia mydas (© Xanthe Rivett), Dermochelys coriacea (© Brian 
J. Hutchinson), Eretmochelys imbricata (© Nicolas Pilcher), Lepidochelys kempii (© 
Hector Raul Chenge Alvarez - Gladys Porter Zoo), Lepidochelys olivacea (© Joëlle 
Dufour), Natator depressus (© Nicolas Pilcher). Photos from IUCN Library (IUCN 
Red List, 2024). B: Range evolution of the seven marine turtle species according to the 
neutral scenario SSP2-4.5, representing a continuation of the current situation.
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Crafting Loyalty, Crafting Self-Reliance:  
State and Missionary Vocational Schools in the Post-War Belgian Congo

Igor Bloch1,*

Keywords.— Belgian Congo; Vocational Training; Colonial Education; Artisanship; Housing Solutions. 
Summary — In the Belgian Congo, the colonial administration, followed by licensed companies, lar-

gely delegated education to Catholic missionaries, particularly the Scheut and White Fathers from Flanders. 
These missionaries, many of whom were architects and artisans, played a crucial role in shaping vocational 
training for Congolese adolescents. However, the education landscape changed after the end of World War II, 
when secular schooling was introduced and access to vocational training broadened. Secular state centres and 
Catholic vocational schools began operating in tandem, contributing to the colonial economy by providing 
skilled yet affordable labour to state and public manufacturers, as well 
as to the communities in the expanding cités. This approach addressed 
the need for construction knowledge and craftsmanship among emer-
ging Congolese private contractors called artisans libres. At the same 
time,  crafting loyalty  to Belgian rule and the Catholic Church, along 
with self-reliance in fulfilling housing needs, was promoted through the 
image of the artisan-petit-bourgeois as a representative of loyal and an-
ti-revolutionary évolué, which became part of official propaganda.

As part of my ongoing doctoral research on housing solutions for 
Black urban residents in postwar Belgian Congo, I aim to explore po-
tential tensions—termed by Reuben Loffman as “competitive co-depen-
dency” (Goddeeris 2024)—between state-led and missionary vocational 
education. Through a comparative study of the Centre de Formation Pro-
fessionnelle de Leopoldville and the Scheut Fathers’ École de Formation 
Professionnelle de Luluabourg, I investigate how vocational training 
systems shaped the colonial building workforce, influencing the broader 
urban housing challenges.

Examining the intersections of vocational training, economic prag-
matism, and colonial propaganda in the Belgian Congo highlights how 
artisanship was utilized to craft loyalty, address the urban housing crisis, 
and stabilize colonial rule during the Cold War era. stabilize colonial rule 
during the Cold War era. 

REFERENCE
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1 Faculty of Engineering and Architecture, Ghent University, Avenue Alexandre Bertrand 47 bte 9 1190 Forest. 1190 Belgium.
* Corresponding Author. Email: igor.bloch@ugent.be

Cover, Missions de Scheut, March 1958, 
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A New Scenario for the Diversification and Dispersal of the Earliest Perissodactyls 

Jérémy Tissier1,* & Thierry Smith1

Keywords. — Paleontology; Phylogeny; Biogeography; Eurasia; North America.
Summary. — The first true perissodactyls (the group that includes extant horses, rhinoceroses and tapirs) 

appear almost simultaneously in the fossil record from the very beginning of the Eocene (56 million years ago) 
in Western Europe, Asia and North America. However, they already seem to belong to distinct families. This 
apparent diversity raises questions about the palaeobiogeographical and phylogenetic origins of these groups, 
which are still the subject of much debate. Indeed, the closest relative of perissodactyls is still uncertain, al-
though two potential sister-groups now seem to be widely accepted: perissodactyls could either be closer to 
certain North American Phenacodontidae (Halliday et al. 2017), or rather a sister-group of Anthracobunia from 
the Indian subcontinent (Rose et al. 2019). The first results of the Belspo project PerissOrigin presented here is 
to gain a better understanding of the first dichotomies of ancient perissodactyls and their palaeobiogeographical 
origins.

Thanks to a revision of the oldest known fossil perissodactyls, a new phylogeny has been carried out. This 
new phylogeny enables to define some synapomorphies of the major groups of perissodactyls and to propose a 
palaeobiogeographical scenario. It also shows that the earliest known perissodactyls were much more cosmo-
politan than previously thought, and that some genera that were thought to be endemic from Europe were ac-
tually also found in North America and Asia. Finally, we discuss the unresolved problems in the phylogeny of 
Perissodactyla, notably the uncertain position of Palaeotheriidae (a group endemic to Europe) and the absence 
of postcranial characters in our analysis.

REFERENCES
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Drought-Flood Coexistence: Risk Perception and Adaptation of Urban and Rural 
Households in Southwest Madagascar

Jonathan Ahadi Mahamba1,2,5,*, Moïse Musubao Kapiri1,2, Wendzoodo Amédée Baga1,3,  
Lila Norolalaina Randrianandrasana 1,4 & Florence De Longueville5

Keywords. — Drought-Flood Coexistence; Adaptation; Risk Perception; Multi-risk; Southwest Madagascar.
Summary. — The Drought-Flood Coexistence (DFC) is a major issue in disaster risk reduction (DRR), 

especially for poor and vulnerable people. This study assesses the perception of flood and drought risks, and 
the adaptation strategies of urban and rural households exposed to these two risks in south-west Madagascar. 
Data were collected from 265 households using a survey questionnaire, and from five local authorities through 
semi-structured interviews. We combined the calculation of a composite indicator of risk perception with the 
use of Wilcoxon rank tests to compare perceptions between different groups of households based on some 
characteristics (urban/rural, negatively affected by hazard(s) or not). We also used logistic regression to as-
sess the willingness to implement adaptation strategies for future flood and drought events. Our study shows 
that households had a higher perception of flood risk than that of drought risk, particularly in urban areas. 
Households adversely affected by both types of hazards have a higher perception of drought risk than other 
households. About two out of three households believe that DFC increases the felt impacts. However, many ru-
ral households do not consider this DFC as an additional challenge to adaptation, unlike most urban households 
who think that this DFC makes it difficult to implement adaptation strategies. At local level, authorities and 
households adapt to risks in different ways, particularly in rural areas. As the population takes many different 
structural measures (some of which are similar for both risks), we find that some flood/drought measures affect 
the risk of the opposite hazard and that there are some forms of maladapation. Finally, our results highlight that 
having experienced negative impacts from both types of hazards increases the likelihood of taking adaptation 
measures to protect against future events. We conclude that DFC is a challenge in the daily life of households 
at the local level and that it is necessary to consider both risks together when implementing an DRR system.

1 Department of science and environmental management, University of Liege, Arlon 6700, Belgium.
2 Laboratoire d’Ecologie, Géomorphologie et Géomatique (LEGG), Université Catholique du Graben (UCG), P.O. Box Butembo, 

Noth-kivu, Democratic Republic of Congo.
3 General direction of water resources, Ouagadougou, Burkina Faso.
4 Risks and disasters management service, National education ministry, Antananarivo 101, Madagascar.
5 Department of Geography, University of Namur, Rue de Bruxelles 61, 5000, Namur, Belgium.
* Corresponding author Email: jonathaahadim@gmail.com; jonathan.ahadimahamba@unamur.be
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L’éducation comme moteur de développement:  
perspectives et défis pour la RDC

Raïssa Malu Dinanga1,2

Keywords. — 
Summary. — Cette présentation mettra en avant l’importance de l’éducation pour le développement so-

cio-économique de la République Démocratique du Congo (RDC) et explorera les initiatives stratégiques en-
treprises par le Ministère pour transformer le système éducatif du pays.

1. Importance de l’éducation pour le développement socio-économique de la RDC
L’éducation sera présentée comme un levier fondamental du développement durable en RDC, un outil es-

sentiel pour briser le cycle de la pauvreté, promouvoir l’équité sociale et préparer les jeunes aux compétences 
nécessaires du 21e siècle. Le Ministre soulignera que chaque enfant, quel que soit son contexte, doit avoir accès 
à une éducation de qualité afin de contribuer activement à la prospérité du pays et au rayonnement international 
de la RDC.

2. Les défis spécifiques du système éducatif congolais
La RDC fait face à plusieurs défis en matière d’éducation, notamment : l’accessibilité limitée à l’éduca-

tion, particulièrement pour les populations vulnérables telles que les filles et les enfants des zones rurales ; la 
qualité de l’enseignement, impactée par le manque de formation adéquate des enseignants et l’insuffisance des 
infrastructures ; la modernisation du système, qui nécessite l’intégration accrue des technologies de l’infor-
mation et de la communication (TIC) pour rendre l’apprentissage plus interactif et efficace ; la promotion de 
la citoyenneté et des valeurs républicaines, pour assurer que l’éducation contribue au développement d’une 
société cohésive et engagée.

3. Les initiatives stratégiques du Ministère
Pour surmonter ces défis, le Ministère a élaboré un plan quinquennal (2024-2029) reposant sur plusieurs 

axes stratégiques qui seront présentés.

4. Dispositif de présentation
Le Ministre ne pouvant pas être présent physiquement, l’intervention se fera sous forme d’une vidéo préen-

registrée de 10-12 minutes. Cette vidéo présentera les grandes lignes de la vision ministérielle, les priorités 
stratégiques ainsi qu’un message d’encouragement aux jeunes chercheurs. Suite à la diffusion de cette vidéo, 
un conseiller du Ministre prendra la parole en direct pour approfondir les thèmes abordés, apporter des préci-
sions et répondre aux questions des participants. Ce dispositif vise à garantir une communication dynamique et 
interactive avec l’audience, tout en maximisant l’impact des messages clés du Ministre.

1 Ministre de l’Éducation Nationale et Nouvelle Citoyenneté de la RDC.
2 Membre de l’ARSOM.
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BIOLU Project:  
Conditions for the Innovative Integration of Anaerobic Digestion for Sustainable Energy 
Production and Improvement of the Fertility Status of Agricultural Soils by Households 

in Lubumbashi (DR Congo).

Guy Masudi Mwana Mulenda1,*, Géry Léloutre2 & Bonaventure Banza wa Banza3

Keywords. — Recovery; Household Waste; Green Biomass; Cooking Energy; Biomethanization; Lubu-
mbashi.

Summary. — The city of Lubumbashi has experienced rapid and unplanned urbanization over the past three 
decades. This growth has been accompanied by a scarcity of electricity characterized by untimely and unsche-
duled outages. To cope with this, households are using charcoal and wood energy as alternative sources for 
cooking. At the same time, the city faces the problem of waste management like all developing cities. The use 
of anaerobic digestion offers a solution to improve waste management, while providing an energy alternative 
for cooking and digestate that can be used as fertilizer for urban agriculture.

The objective of this work is to evaluate the possibility of integrating biodigesters at the household scale in 
Lubumbashi, by valorizing household waste and green biomass to produce cooking energy. The study begins 
by identifying current energy sources, the types of waste generated by households and how they are disposed 
of, as well as the available materials needed for the manufacture of biodigesters in the local market. A prototype 
of a biodigester was designed and tested.

Parameters studied include the types of cooking energy used, waste management, kitchen orientation, 
availability of animal excrement, and acceptance of biodigester technology by residents. The study reveals that 
more than 90 % of households produce organic and biodegradable waste and that 70 % of them dispose of it 
inappropriately. More than 90 % of households use charcoal as energy for cooking.

Of the 100 % of biodigesters manufactured and installed, 70 % produced biogas and 30 % of these plants 
encountered technical difficulties due to poor positioning limiting their efficiency. The installed capacity of the 
manufactured biodigesters is 0.75kW for a cooking time of 1 hour.

The project makes an important contribution in terms of access to sustainable energy by demonstrating 
the feasibility of integrating anaerobic digestion at the household level for alternative energy production. The 
integration of biodigesters reduces dependence on charcoal and improves waste management, while addressing 
the specific challenges of urbanization.

1 Faculty of Architecture, University of Lubumbashi.
2 Faculty of Architecture, free university of Brussels.
3 Department of Electrical Engineering, Graduate School of Industrial Engineers, University of Lubumbashi.
* Corresponding Author. Email: guy.masudi@uhasselt.be 
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How Nest Management and Incubation Affect Green Sea Turtle (Chelonia mydas) Hatchlings 

Marion Steenacker1,* & Denis Fournier1

Keywords. — Biological conservation; Hatchery management; South China Sea; Marine turtles.
Summary. — The carapacial scute pattern of sea turtles, a conserved morphological trait, provides crucial 

taxonomic insights. However, non-modal scute patterns (NMSPs), representing intraspecific variability, are 
frequently observed, especially in hatchlings. These anomalies may reflect underlying physiological or deve-
lopmental instabilities, potentially linked to reduced fitness and lower survival rates (Kobayashi et al., 2017). 

Over the last 40 years, global sea turtle populations have sharply declined, and all seven species are now 
classified as threatened by the IUCN. This emphasizes the urgency for research that informs effective conser-
vation strategies. Over an eight-week period, we studied 67 nests from 61 nesting green turtles Chelonia mydas 
on Redang Island, Malaysia. We analyzed scute patterns in 4386 hatchlings, with a subset of 1144 evaluated 
for carapace size, weight and locomotor performance. The incidence of NMSPs per nest ranged from 0 % to 
70.4 % (mean ± SD = 16.4 % ± 16.2). Interestingly, scute patterns in mothers did not predict those of their 
offspring. However, shorter incubation durations — associated with warmer temperatures — emerged as the 
primary driver of both scute pattern abnormalities and reduced hatching success. Nests with shorter incubation 
periods exhibited higher rates of NMSPs and lower hatching success. 

Our findings also revealed that relocated nests yielded a higher proportion of hatchlings with NMSPs 
compared to in situ nests. Despite this, scute pattern irregularities and nest relocation did not negatively impact 
hatchling locomotor performance or hatching success. 

These results emphasize the critical role of incubation duration and relocation methods in shaping hatchling 
morphology and survival. Considering the IUCN status of all sea turtle species, our study underscores the im-
portance of following strict relocation guidelines, using it only in populations with extremely low hatching suc-
cess or as a last resort. This research highlights the need for evidence-based conservation practices to safeguard 
these endangered populations globally (Tanabe et al., 2021; Steenacker et al., 2023). 
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Understanding Indonesian Chocolate Consumer Perception Of Fine Chocolate  
and Chocolate Choices Using Focus Groups and Choice Experiment

Desiana Nuriza Putri1,2,*, Esther Van Parys1, Xavier Gellynck1, Hans De Steur 1, Hendrik 
Slabbinck3, Joachim J. Schouteten1

Keywords.— Consumer Preferences; Craft Chocolate; Flavor Notes, Sensory; Willingness to Pay. 
Summary — While research on mainstream chocolate remains abundant, consumer attitudes and prefe-

rences towards fine chocolate, especially in the Global South’s supplier regions, remain limited. Therefore, 
this study investigates Indonesian consumers’ perceptions of fine chocolate and the factors influencing their 
chocolate choices.

Using a mixed-methods approach, the study initially conducted seven focus groups (FGs) involving a to-
tal of 53 chocolate consumers. These FGs employed a combination of techniques, including a structured set 
of questions, a free-word association projective technique, and an informed tasting session. Subsequently, a 
discrete choice experiment (DCE) was developed based on insights gathered from the focus groups, focusing 
on taste, origin, production level (craft versus industrial), cocoa content, flavor notes, and price. This online 
experiment aims to validate and further explore qualitative findings and will be carried out in November 2024 
until a minimum of 500 Indonesian chocolate consumers have participated.

Focus group findings revealed that while most participants recognized fine chocolate as “high quality” and 
associated it with health benefits, they were unaware of the ’unique flavors,’ a key characteristic of fine cho-
colate. They primarily equated fine chocolate with craft chocolate and prioritized taste when making purchase 
decisions. These findings suggest a need for efforts to enhance consumer understanding of fine chocolate, in-
cluding its distinct flavors, potential health benefits, and production processes. The subsequent DCE data will 
be analyzed to explore buying behavior and willingness to pay for fine chocolate.

1 Department of Agricultural Economics, Ghent University, Coupure Links 653, 9000 Ghent, Belgium.
2 Department of Food Technology, University of Muhammadiyah Malang, Jalan Raya Tlogomas 246, Malang 65144, Indonesia.
3 Department of Marketing, Innovation and Organisation, Faculty of Economics and Business Administration, Ghent University, 
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Multi-Stakeholders’ Perspectives on Biofortified Crops in Ethiopia:  
The Case of Biofortified Orange-Flesh Sweet Potato Using SWOT-SMART Analysis 

Lidya Samuel1,2,*, Marcia Dutra de Barcellos1,2, Mulugeta D Watabaji3 & Hans De Steur1

Keywords. — Biofortification; Ethiopia; Stakeholder Analysis; OFSP; SWOT-SMART Analysis.
Summary. — Biofortification offers a promising solution to combat malnutrition and food insecurity, par-

ticularly in developing countries. However, its success inevitably depends on stakeholders’ appreciation and 
acceptance. Therefore this study evaluates the strengths, weaknesses, opportunities, and threats associated 
with biofortified orange flesh sweet potato (OFSP) cultivation from the viewpoints of various stakeholders, 
including research institutes, farmers, consumers, educational institutions, and regional experts in Ethiopia. 
Utilizing a SWOT (Strength, Weaknesses, Opportunities, and Threats) analysis, in combination with a Simple 
Multi-Attribute Rating Technique (SMART) analysis. By integrating qualitative and quantitative methods, the 
research provides a comprehensive understanding of the factors influencing OFSP adoption and the strategic 
actions required to enhance its acceptance among farmers. Findings show that stakeholders (n = 60) are ge-
nerally positive about OFSP in Ethiopia, as its strengths and opportunities outweigh weaknesses and threats. 
The findings highlight the critical role of stakeholder engagement, training, and policy support in promoting 
biofortified crops, aligning with SDGs to eradicate hunger and improve nutrition. The analysis identified key 
strengths, including the nutritional benefits of OFSP and high stakeholder engagement, while weaknesses en-
compassed economic viability and scalability issues. Opportunities were seen in leveraging policy support 
and training programs, whereas threats included market dynamics and environmental factors. The findings 
suggest that a combined approach of training, policy support, and stakeholder collaboration is essential for the 
successful adoption and scalability of OFSP in Ethiopia. This research provides a foundation for future imple-
mentation and evaluation of strategies, contributing to improved health outcomes and sustainable development 
in the region.
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2 Department of Administrative Sciences, Federal University of Rio Grande do Sul855 Washington Luiz st., Porto Alegre, RS, 

90010-460, Brazil. 
3 Department of Business and Economics, Haramaya University, Dire Dawa, Ethiopia. 
* Corresponding Author. Email: lidyasamuel.abayneh@ugent.be

mailto:lidyasamuel.abayneh@ugent.be


Young Researchers’ Overseas Day
Royal Academy for Overseas Sciences
Brussels, 9 December 2024

29

Dolphin Whistles in a French Overseas Collectivity in the South Pacific Ocean

Xavier Raick1,2,*, Elise Cabanne1 & Eric Parmentier1

Keywords. — Marine Biology; Cetaceans; French Polynesia; Bioacoustics; Acoustics. 
Summary. — Acoustic communication plays a crucial role for species such as odontocetes. These ma-

rine mammals emit distinct whistles, making their sounds valuable for assessing abundance and distribution. 
Despite this, no study in French Polynesia has investigated odontocete distribution using passive acoustic 
surveys. This study aims to evaluate odontocete species presence in French Polynesia by employing classifiers 
developed for two other geographical regions. The objective is to provide an initial assessment of these clas-
sifiers and to document any geographical or diurnal patterns. From March 2018 to April 2019, a total of 4094 
whistles were recorded. Results revealed an abundance of Tursiops truncatus in the Tuamotu Archipelago, a 
prevalence of the genus Stenella in the Society Archipelago, and a dominance of whistling in the morning and 
evening. These findings align with existing literature, indicating differences between the two archipelagos, a 
north-to-south gradient decrease in the Tuamotu, and a daytime period of resting activity, consistent with ob-
served acoustic patterns. 

1 FOCUS, University of Liège, Liège, allée du 6 août B6c, Belgium. 
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Spatial Overlap of Dengue, Chikungunya and Malaria Risk in Urban East Africa 

Noel K. Joseph1,2,* & Catherine Linard1,2

Keywords. — Urbanization; Mosquito-borne diseases; Risk; Vector ecology; Kenya.
Summary — The East African (EA) region is rapidly urbanizing, resulting in heterogeneous urban lands-

capes marked by inequalities in socio-economic and environmental factors that significantly impact the risk of 
mosquito-borne diseases (MBDs). Moreover, the adaptation of mosquito species to urban environments and 
the spread of invasive mosquito species adapted to urban environments in EA, such as the Anopheles Stephensi 
and Aedes Albopictus, highlight the importance of context-specific ecological assessments for the elaboration 
of effective health strategies. Fine-scale risk mapping is required to plan targeted interventions; however, da-
ta-driven spatial modelling is hindered by gaps in epidemiological data such as limited seroprevalence studies 
or inconsistent case reporting and entomological data limitations including inadequate vector breeding surveys 
and insufficient mosquito distribution maps.

To address these concerns, we propose a fine-scale GIS-based multi-criteria decision analysis (Hongoh et 
al. 2011) to conceptualize the complex interplay of factors that mediate the transmission of MBDs in Kisumu 
city, Kenya. We aim to map the overlapping risk of Dengue and Chikungunya viruses, mainly transmitted by 
Aedes aegypti mosquitoes and Malaria based on vector ecology and local experts-knowledge (such as entomo-
logists) using various earth observation data sources at a fine-resolution (100 m) to assess intra-urban dispari-
ties in MBDs (Gonzales et al. 2023).

We demonstrate the reliable performance of deductive approaches for MBDs risk mapping by identifying 
the key factors influencing overlap of MBDs, their translation into geospatial layers, and the assessment of their 
relative importance, particularly in areas challenged by data scarcity and rapid urbanization. In addition, the 
significant heterogeneity patterns from the resulting risk (exposure) map provides a basis for MBD-oriented 
strategies, emphasizing tailored interventions based on Kenya’s urban landscape needs. These strategies could 
be replicated in other sub-Saharan African cities.
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Sensor Technology Towards Combating Food Insecurity

Muhammad Ameerullah Sahudin1,* & Khairun Nasriah Azmi

Keywords. — Sensors; Biogenic Amines; Impedimetric; Food Insecurity; Zero Hunger.
Summary. — Malnutrition among children, particularly the type that arises due to food insecurity, is esca-

lating at an alarming rate, despite the availability of sufficient food stocks that could be salvaged from edible 
food waste. Improving child nutritional status, particularly in food-insecure households is important for today’s 
children and the adults they will become. Food rescue serves as a primary strategy to tackle food waste and 
food insecurity simultaneously. Among the innovative tools designed for food monitoring, sensor technology 
presents high integrability and adaptability. However, its application to address time-sensitive food rescue 
opportunities is underexplored. The food recovered through this approach can be redirected to food banks, 
where it will undergo further processing to ensure its safety and quality before being distributed to households 
identified as food-insecure, thereby providing a sustainable solution to address both food waste and food scar-
city. This work focused on the development of impedimetric sensor for food quality detection. It was deve-
loped by immobilizing fluoro-substituted hydroxyl functionalized zinc(II) Schiff base complex on the titanium 
dioxide nanoparticles-coated fluorine-doped tin oxide (nano-TiO2/FTO) electrode for selective determination 
of histamine, the food spoilage marker. The histamine level is indicative of whether the food is fresh and safe 
for consumption or spoilt. The impedimetric sensor showed a limit of detection (LOD) at 4.6 ×10-8 M hista-
mine with a reproducible working linear range between 1.0 ×10-7 M and 1.0×10-2 M (R²=0.9894). The sensor 
displayed high selectivity towards histamine over other biogenic amines occurring in foods as well as reusable 
and regenerable. Impedimetric detection of histamine in salmon fillet at the Schiff base complex electrode has 
been verified with HPLC analysis. 
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Taxonomic Revisions of Central African Funisciurus Squirrels using Molecular  
and Morphometric Data

Lea Fourchault1, Pascal Baelo2,*, Erik Verheyen1,3, Jan Huselmans3, Nicolas Laurent1  
& Sophie Gryseels1,3

Keywords. — Sciuridae; Phylogeny; Species Description; Mpox; Congo Basin.
Summary. — In line with their contribution to the recent mpox pandemic, sub-Saharan squirrel taxa are 

increasingly scrutinized. Indeed, Funisciurus species are likely reservoirs of mpox viruses and might host other 
zoonotic pathogens of international relevance. Despite this importance, information about their taxonomy and 
distribution is unsatisfactory, especially in the Congo Basin. In this study, we collected the most comprehensive 
multiloci DNA and morphometric dataset to date of Funisciurus species (429 specimens, from four provinces 
across the Democratic Republic of Congo). Using a combination of nuclear, mitochondrial and morphome-
tric data, we identified four major taxa, i.e. the previously described Funisciurus anerythrus, a yet undescri-
bed Funisciurus species, and the two sympatric but morphologically and genetically distinct taxa Funisciurus 
sp_Yoko_1 and Funisciurus sp_Yoko_2. Further, we identified three allopatric subspecies of Funisciurus ane-
rythrus. The Congo River and the Kasai River are key biogeographic barriers that divide these Funisciurus 
anerythrus subspecies, highlighting the importance of physical barriers in the distribution of small mammals. 
Future studies will examine the ecological characteristics of each of these (sub-)species, as well as their role in 
the transmission of zoonotic pathogens.
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Role of Cocoa Agroforest Typologies in Above-ground Carbon Storage  
in the North-Eastern Forest Landscapes of the Democratic Republic of the Congo

Germain Batsi1,3*, Lisette Mangaza2,4,5, Catherine Windey6, Jean-Paul Kibambe7,8,  
Corneille Ewango1,9 & Denis Jean Sonwa10,11

Keywords. — Cocoa Agroforestry; Carbon Sequestration; REDD+; Climate Change Mitigation; DRC.
Summary. —The structure of cocoa agroforest systems and the dominant shade tree species are the main 

drivers of above-ground carbon stocks in smallholder cocoa systems. This study aims to determine the capa-
city of cocoa agroforest typologies to store above-ground carbon in forest landscapes of Kisangani and Mam-
basa city’s hinterland in Tshopo and Ituri province. 138 plots of 2500 m2 (50 x 50 m) each, set up to capture 
different cocoa associated plants gradient, were used to count and measure the cocoa trees diameter and all 
cocoa-associated plants. Our results show that cocoa farm under high density of associated plants of medium 
and low size is the most dominated typology of the study area. Cocoa agroforests of Tshopo Province store 
significantly more above-ground carbon than (68.51±37.39 Mg.ha-1) those of Ituri Province (40.98±24.63Mg.
ha-1). The substantial proportion of the carbon stock is stored by cocoa associated plants and the cocoa farms 
under big and tall trees store more above-ground carbon, whereas cocoa farms under palm and fruit trees 
store very low amount of above-ground carbon. Petersianthus macrocarpus (17   %) and Elaeis guineensis 
(14.34  %) in Tshopo province and Cynometra alexandri (9.49  %) and Elaeis guineensis (8.99  %) in Ituri 
province are the most important species for carbon storage. A significant proportion of carbon is contributed 
by cocoa associated plants with a DBH ranging from 30 to 70 cm. Moreover, Basal area, species richness, tree 
height, and the density of large trees (DBH > 100 cm) positively determine the amount of carbon stored by 
cocoa agroforests and high density of oil palms trees, and associated plants of DBH<30 cm negatively impact 
on the amount of above-ground carbon. Therefore, cocoa agroforests can indeed be integrated into certain im-
portant frameworks, such as REDD+, the Bonn Challenge, etc., to fully contribute to objectives 1, 8, 13 and 
15 of sustainable development. 
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A Genetic Assessment of Musa viridis and Musa splendida Indicates  
that they are Conspecific

Yves Bawin1,2,3,*, Arne Mertens1, Sander de Backer1, Toan Vu Dang4,5, Thi Le Loan4,  
Dang Vu Tuong4,6 & Steven B. Janssens1,3

Keywords. — Taxonomy; Phylogenetics; DArTseq; Musaceae; Vietnam.
Summary. — Species delimitation based on morphological trait characteristics can be challenging due to 

overlapping trait variation. This is especially true for closely related sympatric species with individuals exhi-
biting intermediate phenotypes. However, traditional morphological and molecular analyses often lack resolu-
tion to determine whether two taxa are distinct species or are conspecific. Recent advances in generating and 
processing high-throughput sequencing data enable the use of high-resolution data to address such taxonomic 
problems. Within the banana family (Musaceae), several species have an ambiguous taxonomic status. Musa 
viridis and M. splendida are two wild Vietnamese banana species that are locally used as ornamentals or added 
to rice wine as flavor enhancers. Their fruits are not favored for consumption, mainly because they have see-
ded bananas. Both species have very similar morphological trait characteristics. The main difference between 
these species is the colour of the male flower bud: M. splendida has red flower buds, whereas M. viridis has 
pink flower buds. Both species also occur sympatrically with some populations comprising individuals with 
red and pink male flower bracts. In this study, we applied a high-throughput (DArT) sequencing approach to 
investigate the taxonomic status of M. viridis and M. splendida based on 121 plants from nine different popu-
lations. Maximum likelihood phylogenetic trees were reconstructed for over 12,000 loci (< 120 base pairs) and 
one ASTRAL consensus tree was generated from all locus trees. The ASTRAL phylogenetic tree showed that 
individuals did not cluster by species but by population, with individuals from different species appearing in the 
same clade. Consequently, we propose to treat M. viridis as a synonym of M. splendida. Our work clarified the 
taxonomic status of two wild relatives of cultivated bananas, potentially facilitating their use in crop breeding 
programs in the future.
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Cropping systems and farmer-preferred crop traits’ characterization amidst climate 
variability in Southwestern Uganda

Hakim Bukenya1,*, Grace Kagoro Rugunda1, Herve Vanderschuren2  
& Justine Nakintu1

Keywords.— Farmer Preferences; Agroecological Zones; Crop Traits; Resilience; Climate Adaptation. 
Summary. — Agriculture is fundamental to Uganda’s economy, contributing 24.1  % to the country’s GDP 

and employing 70   % of the population (FAO et al., 2018). Southwestern Uganda, often referred to as the 
country’s “food basket,” is essential for national food production, especially in crops like bananas, beans, Irish 
potatoes, and coffee. However, with over 95  % of Uganda’s crop production being rain-fed (Mubangizi et al., 
2018), the agricultural sector is highly vulnerable to climate variability, threatening food security. 

This study assessed cropping systems, farmer-preferred crop traits, and the proximate composition of po-
pular, underutilized, and disappearing crop varieties across three agroecological zones in southwestern Uganda 
(the Southern Highlands, Southern Drylands, and Western Highlands). Data were collected from 279 small-
holder farmers through surveys, on-farm observations, and laboratory analyses. The Shannon diversity index, 
ANOVA, and multivariate cluster analysis were employed to analyze crop diversity, adoption patterns, trait 
preferences and proximate composition. 

Study results (unpublished) indicated that the Southern Drylands exhibited the highest crop diversity (29 
taxa, H = 2.814), while the Southern Highlands had the lowest diversity (18 taxa, H = 2.245). Mixed cropping 
was the most commonly adopted system (79.4  %), while shifting cultivation was largely abandoned (56.38  %). 
Coffee emerged as the most widely adopted crop (29.1  % increase in cultivation), while onions were the most 
frequently abandoned (23.3  %). High yield and early maturation were the most preferred traits across all crops. 

Proximate analysis revealed that underutilized and disappearing varieties possessed superior nutritional 
content, compared to popular varieties across most crops. The findings highlight the need for breeding pro-
grams tailored to local environmental conditions and farmer preferences, promoting the adoption of resilient 
crop varieties to enhance both agricultural productivity and food security. Addressing crop production issues 
could strengthen Uganda’s regional and potentially global impact on food systems by scaling its contribution 
to global food security (Personal communication). 
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A Critical Approach of the Ecological Transition Through Infrapolitics  
in Shinkolobwe (DRC)

Célia Carlier1,*& Aymar Nyenyezi Bisoka2

Keywords. — Anthropology; Interviews; Observation; Content Analysis; Democratic Republic of Congo.
Summary. — As part of its ecological transition, Europe is now, more than ever, dependent on strategic 

mining resources, particularly from the Democratic Republic of Congo (Geenen 2023). Every month, protests 
erupt, denouncing unsustainable living conditions and serious environmental impacts. This socio-anthropolo-
gical research focuses on these protests and other reactions involving various categories of local people. While 
the literature on mining in the DRC often views these reactions through an institutional and state-centred 
prism, opposing the state, its decentralised structures and mining companies to the local population, this study 
at Shinkolobwe reveals the importance of understanding them in terms of scale. It aims (i) to observe how the 
mining policies and contracts established at national level between the Congolese state and companies lead 
to extractive activities that affect the living conditions of local populations; and (ii) to examine how these 
populations develop strategies and responses of various kinds to these decisions. This research considers the 
‘responses’ of local populations to national mining policies and contracts as ‘infrapolitics’ (Scott 2006). The 
rereading of these responses ‘from below’, based on our redefinition of infrapolitics, reveals marginalised local 
positions in the face of hegemonic discourses ‘from above’ on the ecological transition in the mining sector. 
This study – based on interviews, observation and content analysis – aims to answer the following research 
question: how can the ecological propositions that emerge, directly or indirectly, from the infrapolitics of the 
Shinkolobwe population, question the ecological transition? Thus, it contributes to debates on a more equitable 
and sustainable ecological transition.
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Groundwater Drought and Anthropogenic Amplifiers:  
A Review of Assessment and Response Strategies in Arid and Semi-Arid Areas

Abedulla Elsaidy1,*, Estifanos Addisu Yimer1, Yunes Mogheir2, Marijke Huysmans1,  
Lorenzo Villani3 & Ann van Griensven1,4

Keywords. — Drought; Groundwater; Arid Areas; Impacts; Drivers; Assessment; Responses.
Summary. —
•	 Review of groundwater drought in arid and semi-arid regions.
•	 Identifies natural and anthropogenic drivers and impacts under increasing population and climate change.
•	 Promotes integrating remote sensing and artificial intelligence.
•	 Emphasizes need for sustainable nature-based solutions and effective policy implementation.
Groundwater drought, a prolonged period of abnormally low groundwater levels, poses a significant threat 

to the environment, society, and economy. Drought impacts are particularly severe in (semi) arid regions, 
home to over two billion people, where precipitation is scarce and unevenly distributed. Despite extensive re-
search on droughts, groundwater drought assessment and related responses remains underexplored, especially 
in addressing groundwater quality. This review addresses this gap by systematically investigating groundwater 
drought in arid and semi-arid regions. The process involved formulating a search query, identifying relevant 
articles, and filtering them based on selection criteria. As a result, 146 relevant studies retrieved from the SCO-
PUS database were fully reviewed. The results were then analyzed using the Drivers, Pressures, State, Impact, 
and Response (DPSIR) framework. This review explores natural and human drivers of groundwater drought 
and their interactions, focusing on environmental, social, and economic impacts. Assessment studies often 
prioritize water quantity over quality, heavily relying on field data rather than remote sensing. Less than 40  % 
use advanced models like artificial intelligence. Responses include management, policy, and community strate-
gies, technological and nature-based solutions. The studies mainly focus on water management, policy, and 
community frameworks. Challenges faced include stakeholder engagement, public perception, data scarcity, 
and high costs. Further research is needed to model the connections between drivers and impacts, understand 
groundwater dynamics, and develop adaptive strategies. This research promotes artificial intelligence and re-
mote sensing for studying groundwater drought, while encouraging international research cooperation.
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Changement d’occupation du sol et décomposition de litière dans le miombo  
de la zone rurale de Lubumbashi, RD. Congo

Bienvenu Esoma Okothomas1, Louanne Collin2, Yannick Useni Sikuzani3,  
Sylvestre Cabala Kaleba4 & Quentin Ponette5

Keywords. — Sachets de thé; Couverture du sol; Miombo; Déforestation; Perte de masse.
Summary. — Contexte: Les changements d’occupation du sol entrainés par l’agriculture et la production 

du charbon de bois, perturbent la composition floristique, la structure et même le fonctionnement des forêts. 
Ceci compromet les capacités des forêts à assurer le renouvellement de la fertilité du sol à travers la décom-
position de litière. Le changement de la composition floristique au sein des nouvelles occupations du sol s’ac-
compagne en effet du développement des préférences de litière par les décomposeurs. 

Objectifs: Afin de minimiser les préférences de litière par les décomposeurs, cette étude a utilisé les sachets 
de thé (thé vert et rooibos) pour évaluer l’impact des conditions du milieu de 4 occupations du sol (forêt moins 
perturbée, forêt ouverte par la carbonisation, champ et recru) sur la décomposition de litière. Comment les 
conditions du milieu changent d’une occupation du sol à une autre et leurs conséquences sur la décomposition 
de litière. L’hypothèse émise est que la forêt moins perturbée présenterait des meilleures conditions du milieu, 
ce qui permettrait une décomposition rapide de litière de cette occupation du sol comparativement aux autres 
occupations du sol. 

Méthodes: 384 sachets de thé ont été placés, en surface et à 8 cm de profondeur du sol, en saison sèche et 
en saison de pluie durant 3 mois dans 4 occupations du sol. Des échantillons de sol et des capteurs TMS-4 de 
mesure de température et d’humidité, ont été respectivement prélevés et installés dans chaque occupation du 
sol. Le sol a été analysé au laboratoire de l’UCLouvain. 

Résultats: Les résultats obtenus ont indiqué une perte de masse moyenne de litière de 22,7 %. La perte de 
masse du thé vert a été plus rapide sous le champ que sous les autres occupations du sol. Les champs, suivis 
des recrus, ont montré des taux d’humidité et des températures élevés que les occupations sous forêts. En plus 
de l’humidité du sol induite par la saison des pluies et l’enfouissement, la perte de masse des sachets de thé a 
été également influencée par les propriétés chimiques du sol, notamment les teneurs en cations échangeables et 
la réserve en bases plus élevées en champ que sous les autres occupations du sol.

Conclusion: L’impact du changement d’occupations du sol sur les conditions environnementales du miom-
bo a été mis en évidence. Les meilleures conditions de décomposition présentées par les champs seraient tri-
butaires à l’accumulation de la matière organique dans cette occupation du sol, due à la protection des champs 
contre le feu de brousse. De ce point de vue, l’agriculture pourrait être envisagée comme un moyen de gestion 
efficace du miombo, dans la mesure où elle intégrerait la décomposition de litière comme moyens de gestion 
de la fertilité de sol à travers le système agroforestier. 
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Passive Alternation in Contemporary Chinese:  
A Tale Across the Strait

Sumin Guan1,*

Keywords. — Linguistics; Probabilistic Grammar; Regression; Mainland Chinese and Taiwan Chinese.
Summary. — Passive sentences have long been a topic of interest among grammarians and are even re-

garded as levers to promote the construction of language theory (Lu 2004) in the field of generative grammar, 
as exemplified by Chomsky’s work. Within the framework of Probabilistic Grammar (Bresnan 2007; Bresnan 
& Ford 2010; Szmrecsanyi 2013) and variationist Grammar (Tagliamonte 2012), the alternation of Chinese 
passive constructions has yet to be fully analyzed to capture the implicit probabilistic knowledge of language 
users.

The objective is to identify the language-internal factors that predict the choice between Chinese bèi/ràng/
gěi long passives, and to establish if variant choice differs as a function of language variety (i.e., Mainland 
Chinese versus Taiwan Chinese). To this end, we extracted a rather balanced dataset from the Chinese Web 
Corpus (zhTenTen17), totaling 4,172 observations of Chinese analytic long passive constructions. Drawing 
inspiration from the literature on passive constructions in Chinese, we manually annotated all tokens for 17 syn-
tactic and semantic language-internal factors. To determine the combined effect of multiple linguistic factors, 
mixed-effects logistic regression is used. Six factors remain consistent across varieties of Mandarin Chinese, 
delineating the different usage of these three variants, while eight factors exhibit fluidity across varieties of 
Mandarin Chinese, specifying different usage patterns of these three variants in two language varieties. We 
conclude that Taiwan Chinese aligns more closely with the expectations of passive constructions in the early 
modern Chinese while passive constructions in Mainland Chinese are more productive.

This analysis confirms the complexity of language-internal and external linguistic conditioning on Chinese 
analytic passive constructions, which could have further implications for cross-linguistic comparisons and 
theoretical advancements in grammar studies.
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Machine Learning for Predicting Rapid Sea Ice Loss in the Arctic 

Lauren Hoffman1,* & François Massonnet1

Keywords. — Climate Variability; Statistical Modeling; Polar; Cryosphere. 
Summary. — This work focuses on using statistical models to predict and understand rapid sea-ice loss 

events in the Arctic. While sea-ice extent in the Arctic has shown a downward trend for all seasons since 1979, 
the summer trajectory exhibits rapid, non-linear fluctuations with large interannual variability (Goose, Arzel, 
Bitz, De Montety & Vancoppenolle, 2009). Recent advances in machine learning (ML) have shown promise 
for making predictions of sea ice on daily to seasonal timescales (Andersson et al. 2021; Hoffman et al., 2023). 
We use a data-driven approach with the aim of creating statistical models that can make reliable predictions of 
the evolution of summer sea-ice extent and forecast the probability of extreme sea-ice reductions on seasonal 
to interannual timescales. We compare the performance of predictions made by a transfer operator (Sévellec & 
Drijfhout, 2018) and a neural network, both of which are designed to make interannual predictions of sea-ice 
extent based on historical statistical year-to-year state transitions (Sévellec & Drijfhout, 2018). The models 
are trained with sea-ice conditions from historical simulations of climate models and tested on observations. 
Preliminary results show that the model is skillful at reproducing internal variability but has difficulty captu-
ring extreme sea-ice minima. A skillful and reliable form of the transfer operator predicts that there is a 64 % 
chance of an anomalously low September sea-ice extent over the 2024-2028 period. This is a novel example 
of statistical models providing skillful predictions of Arctic sea ice on time scales further out than one season. 
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Participatory Spatio-temporal Risk Assessment of Ebola and Rift Valley Fevers  
in Cameroon

Ines Kamguem Sopbue1,2,3*, Nathalie Kirschvink3, Cécile Ingrid Djuikoue4,5  
& Catherine Linard1,2,3

Keywords.— Spatial Epidemiology; Multi-Criteria Decision Analysis; Viral Haemorrhagic Fevers. 
Summary. — Background & objective: Viral hemorrhagic fevers (VHFs) are a group of acute zoonotic 

diseases with high mortality and morbidity rates infecting both humans and animals. These diseases are ende-
mic in certain regions and can lead to severe epidemics. Africa is particularly hard hit by repeated epidemics 
of Ebola Virus Disease (EVD) since 1976, to name but one. Studies have identified Cameroon as a high-risk 
country, due to favorable ecoclimatic conditions, susceptible mammals and vectors that have been tested posi-
tive for specific viruses. However, the country has not yet reported any epidemics/epizootics of VHFs such as 
Rift Valley Fever (RVF) and EVD. This study aims to better target epidemiological surveillance of these two 
diseases. 

Methods & results: The present work proposes an integrated risk assessment tool for identifying high-
risk periods and key spatial risk factors, by comparing expert opinions with scientific literature. A mixed, 
semi-quantitative approach (Paul et al. 2016; Alhaji et al. 2018) involving expert semi-structured interviews, 
and a seasonal calendar was used for data collection. Preliminary results indicate limited knowledge among 
experts. For RVF, the wettest months seem to pose the highest risk, with increased inter-animal transmission 
during livestock transhumance. Key spatial determinants identified by the experts include rainfall, host density, 
reservoirs, vectors, and livestock movements. For EVD spillover risk, human activities and behaviors, land 
cover, and host density were also identified as critical. 

Conclusion: This research, not yet published, builds on expert knowledge to identify spatial drivers and 
temporal variations in the risk of RVF and EVD emergence and transmission. It proposes a methodological 
One Health framework to assess the risk of viral hemorrhagic fevers in Cameroon.
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Production hydrométallurgique des oxydes pures de tantale et de niobium par fusion 
des minerais de coltan de la Province de Tanganyika/ RD Congo dans les fondats

Bertin Kitungwa Kabuge1,*, Phalaris Yuma Muyungwa1, Pierre Kalenga Mubiayi2, Michel Shengo 
Lutandula1, Grace Ngubeni2, Nosipho Moloto2, Marsi Mbayo Kitambala1 & Crépin Kyona W.1

Keywords. — Valorisation des métaux stratégiques; Fusion; Mise en solution et extraction par solvant.
Summary. — La mise en solution de tantale et de niobium est difficile à réaliser car ces deux métaux existent 

dans le minerai à l’état d’oxydes réfractaires. Seul un mélange d’acide fluorhydrique et sulfurique arrive à les so-
lubiliser. Ce mélange présente un inconvénient du point de vue environnemental (Shikika, et al., 2021; El-Hussai-
ni & Mohamed, 2002). Pour contourner cette difficulté, l’utilisation des sels fondus pour faire passer le Ta et le Nb 
en solution est proposé. Cette recherche a permis de passer en solution le Ta et le Nb en soumettant au préalable 
le minerai qui les contient à une étape de fusion à 160°C pendant 90 minutes en utilisant un mélange des fondants 
(). Ces deux fondants ont l’avantage de provoquer une réaction exothermique qui facilite la modification de la 
structure minéralogique du minerai de coltan (Kitungwa, et al., 2020). Cette recherche a permis de solubiliser 
dans l’eau jusqu’à environ 95 % de Nb et 73 % de Ta; et dans l’acide sulfurique jusqu’à 98 % de Nb et 92 % de 
Ta. La solution issue de la lixiviation de produit de fusion a été soumise à une étape d’extraction par solvant dans 
l’octan-2-ol et une précipitation dans l’hydroxyde d’ammonium, suivi d’une calcination à 400°C qui a permis 
d’obtenir des oxydes purs de Ta et de Nb. La figure ci-dessous montre les différentes étapes de ce procedé.
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Digitally improving the identification of aquatic macroinvertebrates  
for indices used in biomonitoring

Ruan C. J. Koen1,*, Frederik J. Koen1, Nicholas B. Pattinson2, Chris W.S. Dickens3  
& P. Mark Graham2,4,5

Keywords. — Aquatic Ecology; MiniSASS; Machine Learning; South Africa; Citizen Science.
Summary. — The identification of aquatic macroinvertebrates to determine the ecological condition of 

freshwaters is used in biomonitoring techniques internationally. In South Africa, these indices are known as 
the South African Scoring System (SASS5 and miniSASS). SASS5 is utilized by professionally accredited 
practitioners for finer resolution monitoring and identification of aquatic macroinvertebrates is at family-level. 
MiniSASS is a citizen science tool based on the methodology of SASS5 but utilized by citizens and community 
members with organism identification at group-level. However, when using large data sets collected by com-
munity members misidentifications impact the precision and overall reliability of results.

To address these limitations, developments with the Consultative Group on International Agricultural Re-
search (CGIAR) on digital innovation include the creation of an android miniSASS application, an upgraded 
miniSASS website, online training tools and an integrated machine learning algorithm to assist in photo clas-
sification of aquatic macroinvertebrates. Additionally, a revised interactive digital classification key was for-
mulated. With the creation of the miniSASS mobile application and the communication between the mini-
SASS website and the mobile application, the ease of conducting a miniSASS survey has greatly improved. In 
particular, the time needed to conduct a survey is reduced, classification accuracy of macroinvertebrates was 
increased using the revised classification key, and digital data capturing of survey results on the mobile appli-
cation and website now happens directly. Currently, the mobile application, using machine learning, is 74 % 
accurate in classification. The improved accuracy in classifying macroinvertebrates in broader categories used 
in miniSASS has introduced the possibility of using machine learning to classify aquatic macroinvertebrates to 
family-level as used in SASS5.

By utilizing digital tools and incorporating machine learning the reliability and overall effectiveness of 
both miniSASS and SASS5 techniques will improve greatly, ultimately contributing to a better management of 
aquatic ecosystems whilst increasing knowledge dissemination on biomonitoring to stakeholders.
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Fossil Snails, Insect Larvae and Fish Remains Reveal the Long-term (17,700-year)  
Hydrological and Ecological History of a Now Saline Crater Lake in Western Uganda

Lydia Komuhimbo1,*, Esther Chacha Wambura1, Thijs Van der Meeren1  
& Dirk Verschuren1

Keywords. — Paleolimnology; Crater Lakes; Water Quality; Fossil Zoobenthos; Uganda.
Summary. — The ~65 fresh crater lakes of western Uganda are small but represent an important natural 

resource for rural communities in the region, whose livelihoods depend on mixed subsistence agriculture and 
freshwater fisheries. Excess nutrient input and soil erosion from intensifying land use now compromises the 
water quality and ecological services provided by these lakes, compounding the problem of shifting weather 
patterns due to climate change. Lake Ntambi (0.32 km2 , 110 m deep) is the only crater lake in the Kasen-
da-Ndali region which is currently saline (~6000 µS/cm), unexpectedly so because its great depth should have 
made it less sensitive to past climate-driven changes in water balance than the shallow saline lakes which occur 
on the dry floor of the Albertine Rift valley.

In this study we analyzed the fossil remains of aquatic snails, chironomid larvae (non-biting midges) and 
fish preserved in the bottom sediments of Lake Ntambi to reconstruct the lake’s hydrological and ecological 
history since the last major ice age period (17,700 years ago to present). Particularly fossil chironomid assem-
blages are very useful to reconstruct past changes in the salinity of African lakes (Eggermont et al., 2006). 
Our results show that Lake Ntambi has been a freshwater lake (almost) continuously throughout most of its 
recorded history, and became saline only within the last millennium, probably triggered by regionally dry cli-
mate conditions ~1100-750 years ago. Strikingly, salinity continued to increase until today, despite a relatively 
wet regional climate between ~750-500 years ago and in the last ~200 years. The transition to saline conditions 
has resulted in extinction of the local fish population and all aquatic snail species.

Our results indicate that the freshwater crater lakes of western Uganda may be more sensitive to cli-
mate-driven changes in water balance than currently assumed, and may risk becoming saline in future if the 
enhanced evaporation due to anthropogenic warming outpaces enhanced rainfall due to intensifying monsoon 
dynamics.
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Diagenesis and Mineralization in the Central African Copperbelt:  
Implications from the Reflectance of Pyrobitumen

Qiuping Liu1,*, Pascal Mambwe1,2, Ralf Littke3 & Philippe Muchez1

Keywords. — Economic Geology; Pyrobitumen Reflectance; Illite Crystallinity; Cu-Co Deposits.
Summary. — The Central African Copperbelt stands out as one of the world’s largest sediment-hosted Cu-

Co provinces, contributing to over 60  % of global Co production. In this study, two types of pyrobitumen (burial 
related and burial plus hydrothermal related) reflectance values have been measured, which record maximum 
temperatures during deep burial and hydrothermal imprint. The calculated temperatures provide important in-
formation about the maximum burial and hydrothermal fluid temperatures in distinct regions of the Copperbelt. 
The average burial related pyrobitumen reflectance for Nkana, the southeastern part of the Copperbelt, ranges 
between 3.43 and 3.75   % BRr (=the random solid bitumen reflectance), indicating a maximum burial tempe-
rature of about 240 °C. Moving towards the central part of the Copperbelt at Luiswishi, the average pyrobitu-
men reflectance varies between 2.65 and 2.87   % BRr, with calculated maximum burial temperatures reaching 
about 220 °C. In the northwestern part (TFMD), the maximum burial temperatures decrease to approximately 
200 °C, based on the calculation of pyrobitumen reflectance at 2.10   % BRr. This decreasing temperature trend 
from southeast to northwest corresponds to the observed decrease in metamorphic grade across the Copperbelt. 
The temperatures calculated during maximum burial, especially at the Nkana ore deposit, are lower than those 
previously proposed based on the mineralogy of the rocks, i.e. upper greenschist facies. However, the latter 
does correspond to the temperatures reached by the mineralizing fluids in this area and thus rather reflects the 
alteration assemblage and temperature. The average burial plus hydrothermal related pyrobitumen reflectance 
measured at TFMD ranges between 3.06 and 5.36   % BRr, indicating calculated average temperatures of 300 
– 350°C. These temperatures align with those recorded for the late diagenetic to syn-orogenic mineralization 
by fluid inclusion microthermometry (180 – 340 °C) at TFMD. The data suggests a pervasive migration of 
hydrothermal fluid through the rocks, contributing to the observed pyrobitumen reflectance. 
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Investigation of Seepage and Associated Geological Problems of Gereb-Segen Dam,  
Northern Ethiopia

Gebreslassie Mebrahtu1,* & Solomun Atsbaha2

Keywords. — Seepage; Vertical Electrical Sounding; Landslide; Gereb Segen; Northern Ethiopia.
Summary. — All dams are expected to experience some degree of seepage, as water seeks paths of least 

resistance through the dam and its foundation. This paper presents an investigation of seepage and associated 
problems at the Gereb Segen Dam. The research aimed to: identify the source of seepage, evaluate slope sta-
bility conditions, and recommend mitigation measures. The geology of the Gereb Segen Dam foundation is 
highly heterogeneous and affected by discontinuities. The dam foundation is predominantly covered by four 
geological rock types: alluvial deposits, dolerite, black limestone, and shale-marl rock units. The rocks at the 
right and left abutments of the dam foundation are moderately to intensely weathered and fractured. Most of the 
joints are open and have moderately wide to wide apertures, with relatively smooth joint walls. As a result, a 
significant amount of water could be lost from the dam. Northwest-oriented joints, which are sub-perpendicular 
to the dam axis, facilitate leakage/seepage that affects the stability of the dam. Small cavities have been noticed 
downstream, where water is draining through seepage. Therefore, it is expected that interconnected cavities 
exist along the seepage path within the limestone unit at the foundation and reservoir of the dam. The geophy-
sical investigation reveals that the seepage draining from the dam along the left abutment is primarily coming 
through the contact between the highly fractured limestone, which easily allows water to percolate downwards, 
and the thick shale layer, which has high water-retaining characteristics, at a depth of 20 meters. Additionally, 
the discontinuities oriented nearly perpendicular to the dam axis are also contributing to the excessive seepage.
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Insights on Migration-Household Food Security Status Nexus in Benin

Yelian Migan1,2,*, Florence De Longueville1, Rock Mongbo2 & Sabine Henry1

Keywords. — Migration; Food Security; Link; Household; Benin.
Summary. — La sécurité alimentaire est devenue une préoccupation mondiale dans un contexte de chan-

gement climatique et de récurrence des crises sanitaires et des conflits armés. La migration est un moteur im-
portant du développement durable. La relation empirique entre ces deux sujets est assez peu documentée. Cet 
article examine le lien entre la migration et les principaux indicateurs de la sécurité alimentaire au Bénin, pays 
caractérisé par une insécurité alimentaire chronique et une tendance migratoire relativement élevée. Les don-
nées exploitées proviennent de l’enquête sur l’analyse globale de la vulnérabilité et de la sécurité alimentaire 
réalisée entre juillet et août 2017 auprès de 15 000 ménages. Des analyses statistiques, dont les régressions 
logistiques, ont été réalisées au moyen du logiciel R. Les résultats indiquent qu’environ 6 % des ménages en-
registrent au moins un membre migrant au moment de l’enquête et que la raison principale de la migration est 
liée à la recherche du travail (60,1 %). Les aides apportées aux ménages restés sur place sont essentiellement 
le transfert des fonds (34,1 %) et l’envoi des aliments (3,5 %). Les indicateurs de sécurité alimentaire : l’indice 
domestique de la faim, la part des dépenses alimentaires des ménages et l’indice réduit des stratégies de sur-
vie, enregistrés au niveau des ménages migrants sont statistiquement significatifs au seuil de 5 % par rapport 
à ceux notés au niveau des ménages non migrants. Les scores de consommation et de diversité alimentaires 
restent inchangés pour les deux ménages. Les ménages migrants présentent un niveau de sécurité alimentaire 
relativement stable. Ces résultats soulèvent la question de l’importance de la migration sur le niveau de sé-
curité alimentaire des ménages. Il convient d’approfondir les investigations en testant d’autres approches de 
l’évaluation du lien entre la sécurité alimentaire et les migrations afin d’apporter d’autres éléments nouveaux 
sur cette interaction.  
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Exploring Power Dynamics and Governance Structures in Urban Food Markets:  
Pathways to Inclusive Food Democracy in Dar es Salaam

Jerry T. Mosses1,2*, Joost Dessein1 & Luitfred Kissoly2

Keywords. — Food Governance; Urban Food Systems; Food Actors; Food Markets.
In this work, the researcher sought the need to Investigate power dynamics within food governance 

frameworks which is essential for understanding how decisions are made and who influences them.
Summary. — Urbanization has profoundly transformed food demand and supply chains in many African 

cities including Dar es Salaam. As a result, an increasing number of urban residents are unable to produce their 
own food or access safe, nutritious, and affordable options. Generally, food governance includes the processes, 
networks, and institutions that collectively work to ensure a viable and sustainable food systems. In rapidly 
urbanizing city such as Dar es Salaam, governance structures play a critical role in shaping the operations of 
urban food markets. However, ensuring that decision-making processes are inclusive and equitable by reflec-
ting the needs of both market actors and government has remained a pressing challenge.

This work will use a mixed-methods approach and literature review to examine three key factors influen-
cing power dynamics and governance structures in Dar es Salaam’s urban food markets. First, it will explore 
how interactions between various food stakeholders impact decision-making and control within the market 
system. Second, it will analyse the roles of social, economic, and political factors in perpetuating inequalities 
within these markets in Dar es Salaam. Finally, the study will deeply investigate policy interventions that can 
enhance inclusive participation and foster food democracy, particularly for low-income populations who usual-
ly are excluded.

This study will further conclude that the governance of food markets is shaped by ongoing negotiations 
between various actors, including government authorities, and largely driven by the everyday forms of resis-
tance from marginalized groups. To promote an inclusive food governance in Dar es Salaam, the implementa-
tion of relevant policies and structures that will symbiotically benefit both actors and the government is essen-
tial for managing the urban food systems.

Research questions:
1.	How do power dynamics between formal and informal actors shape governance structures in Dar es Sa-

laam’s urban food markets?
2.	What are the roles of social, economic, and political factors in perpetuating inequalities within Dar es 

Salaam’s food markets?
3.	In what ways can governance reforms in urban food markets foster more inclusive participation and pro-

mote food democracy for low-income residents?
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Petrological, Thermobarometric and Geochronological Study  
of the Proterozoic West Congo Belt (R. Congo)

Hevecel Freude Welcom Mountou1,2,*, Noëlie Otsassou1,2 , Vicky Tendresse Telange Bounitela1, 
Hardy Medry Dieu-Veil Nkodia1,2, Ulrich Vern Matiaba-Bazika1, Timothée Miyouna1,  

Florent Boudzoumou1 & Camille François2

Keywords. — West Congo Orogen; Eburnean Orogen; Precambrian Geodynamics.
Summary. — Orogens represent critical sites for understanding the Earth’s origins and dynamics. The 

western part of the Congo Craton is bordered by the West Congo Belt, which is a witness of the Proterozoic 
geodynamic setting, and outcropping from southwest of Gabon to northwest of Angola. This belt results from 
the collision/accretion between São Francisco and Congo cratons during two main orogenic cycles, in the 
Paleoproterozoic (Transamazonian/Eburnean orogen ~2.1-1.8 Ga) and in the Neoproterozoic (Araçuai/West 
Congo orogen ~0.7-0.45 Ga). The Eburnean orogen was formed during the Columbia amalgamation while the 
Neoproterozoic orogen was formed during the Gondwana amalgamation (Pan-African events). The superposi-
tion of these two orogenic cycles has created a complex structural configuration.

In order to better understand these intricate geodynamic histories, fieldwork was conducted in the Mayombe 
region (Republic of the Congo). Metamorphic rocks samples were collected, and a petrological analysis at both 
macro and microscopic scales was performed on garnet-bearing gneisses, amphibolites, metadolerites, and 
micaschists. First results from the garnet-bearing gneisses reveal garnets with distinct zoning patterns, indi-
cating a complex poly-metamorphic history. Additionally, a thermobarometric study will constrain burial and 
exhumation processes (in terms of depth, pressure and temperature), while dating will distinguish between the 
different events and their respective durations. More broadly, this study will provide more information on the 
geodynamic evolution of the Congo Craton during the Proterozoic.
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Understanding of Spatial Urban Growth Pattern and Associated Landscape Dynamics 
in Mining Congolese Cities Bordering Zambia From 1990 to 2023

Médard Mpanda Mukenza1,*, Yannick Useni Sikuzani2 & Jan Bogaert3

Keywords. — Spatial Growth Patterns; Urban Sprawl; Deforestation; Remote Sensing; Sustainable De-
velopment Strategies. 

Summary. — This study investigates the spatial urban growth patterns of cities along the Democratic 
Republic of Congo (DRC) and Zambia border, a region of significant economic importance characterized by 
cross-border trade. This activity has led to rapid, but unplanned urban growth. The objective is to quantify the 
spatial expansion of Congolese cities (Kipushi, Kasumbalesa, Mokambo, and Sakania) bordering Zambia and 
to evaluate associated landscape changes. The methodology integrates Landsat images from 1990, 2000, 2010, 
and 2023, coupled with Geographic Information Systems (GIS) and landscape ecology analysis tools. The re-
sults reveal substantial landscape transformations in the border cities between 1990 and 2023. These changes 
are primarily driven by rapid urban expansion, particularly pronounced in Kasumbalesa. Between 1990 and 
2023, forest cover declined from 70 % to less than 15 % in Kipushi, from 80 % to 10 % in Kasumbalesa, from 
90 % to 30 % in Mokambo, and from 80 % to 15 % in Sakania. This forest cover loss is accompanied by an 
increase in landscape element diversity, as indicated by the Shannon diversity index, except in Kipushi, sugges-
ting a transition towards more heterogeneous landscapes. In these border cities, landscape dynamics are also 
characterized by the expansion of agriculture and savannas, highlighted by an increase in the disturbance index. 
Spatial pattern changes analysis shows that built-up areas, agriculture, and savannas exhibit trends of patch 
creation or aggregation, while forests are undergoing processes of dissection and patch attrition. Congolese 
cities bordering Zambia are undergoing substantial spatial changes propelled by intricate interactions between 
economic, demographic, and infrastructural factors. Our results highlight the necessity for sustainable deve-
lopment strategies to address challenges such as urban sprawl, deforestation, and fostering cross-border coo-
peration in border regions. 
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Improvement of Women’s Living Conditions in Lubumbashi through the Optimization 
of Household Waste Biomethanation (AFLUB) 

Médard Mpanda Mukenza1,*, Dieu-Donné N’Tambwe Nghonda1 & Wim Defreme2 

Keywords. — Improvement; Women’s Living Conditions; Household Waste; Biomethanation; Lubum-
bashi.

Summary. — The rapid population growth in Lubumbashi has led to unplanned urban expansion, exacerba-
ting urban management challenges. This disordered urbanization complicates the establishment of an efficient 
electrical network, resulting in frequent outages and limited access to electricity. Concurrently, waste manage-
ment has become chaotic, with inadequate infrastructure to handle the increasing volumes of waste produced. 
This lack of planning and adequate services leads to unsanitary environments, worsening public health issues 
and affecting the quality of life for residents. This project aims to improve the living conditions of women in 
Lubumbashi by optimizing the biomethanation of household waste. By installing biomethanation units, we will 
increase the production of biogas for domestic use, thereby reducing dependence on traditional fuels and the 
health risks associated with waste. Additionally, we will enhance the quality of biomethanation residues to be 
used as fertilizer, thereby boosting the yield of vegetable crops. Supported by a non-governmental organization 
and public services in energy, agriculture, and the environment, training will be provided to women to enable 
them to manage these installations, fostering their economic empowerment. The project will also support the 
creation of women’s cooperatives and encourage sustainable and environmentally friendly waste management 
practices. By strengthening technical skills and institutional capacities, this innovative approach will eventual-
ly be integrated into local waste management policies. 
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Hierarchical Analysis of Miombo Woodland Spatial Dynamics in Lualaba Province (De-
mocratic Republic of the Congo), 1990-2024: Integrating Remote Sensing and Lands-

cape Ecology Techniques

Médard Mpanda Mukenza1,*, Yannick Useni Sikuzani2 & Jan Bogaert3

Keywords. — Deforestation; Biodiversity Conservation; Anthropogenic Pressures; Remote Sensing; 
Landscape Analysis; Protected Areas. 

Summary. — Context: Lualaba Province, located in the southeastern Democratic Republic of the Congo, 
encompasses five territories with diverse land covers: predominantly agricultural regions in the west (Dilolo, 
Kapanga, Musumba) and mining-dominated areas in the east (Mutshatsha, Lubudi). The landscape includes 
extensive Miombo woodlands, forests, savannas, and protected areas, including hunting domains. Miombo 
woodlands are vital for regional biodiversity and local livelihoods but are increasingly threatened by defores-
tation.

Objectives: To assess the spatio-temporal dynamics of Lualaba’s landscape from 1990 to 2024, with a 
focus on quantifying Miombo woodland loss and identifying key drivers of deforestation.

Methods: We analyzed Landsat satellite imagery spanning 1990 to 2024, applying a Random Forest clas-
sifier to delineate land cover changes. Landscape metrics, such as fragmentation and patch diversity, were 
computed at three levels: provincial, territorial, and within protected areas.

Results: Miombo woodland cover declined from 50 % to less than 25 % over the study period, accompa-
nied by increased fragmentation and expansion of savannas, agricultural fields, and urban areas. The highest 
rates of deforestation occurred in agricultural territories, while mining regions displayed more stability (e.g., 
Mutshatsha: 31 % Miombo cover retention). In protected areas within agricultural zones, woodland loss was 
nearly double that observed in mining regions. The overall increase in landscape diversity, as indicated by the 
Shannon diversity index, suggests a shift toward more heterogeneous land cover types.

Conclusions: The deforestation trends in Lualaba Province reveal a complex interplay of land use changes, 
highlighting the urgent need for targeted conservation strategies, promotion of sustainable agricultural prac-
tices, and stricter regulations of Miombo woodland exploitation. Effective conservation efforts will require 
coordinated action among local and international stakeholders to maintain the ecological integrity of Lualaba’s 
woodlands. 
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Pollution intérieure en milieu urbain: matières particulaires (PM) et éléments traces 
métalliques (ETM) dans les dépôts atmosphériques solides à Kipushi (Haut-Katanga)

Paul Didi Mpoyo Kumwimba1,2,*, Clarice Kunyonga Zoza3, Patrick D. M. C. Katoto4,5,  
Yuma Muyungwa Phalaris2, Bertin Kitungwa Kabuge2, Dieudonné Tshibanda Kabumana2, 

Emery Kalonda Mutombo2, Léon Zeka Mujinga6, Célestin Banza Lubaba Nkulu7  

& Crépin Kyona wa Nsanga2

Keywords. — Toxicologie et environnement; Pollution intérieure; République Démocratique du Congo.
Summary. — La pollution atmosphérique est responsable de la mauvaise qualité de l’air tant à l’intérieur 

des habitations qu’à l’extérieur. Des études récentes révèlent qu’elle dépasse le tabac et la mauvaise alimenta-
tion en tant que facteur de risque de décès. Selon l’OMS, 3,2 millions de décès par an, dont 237.000 enfants de 
moins de cinq ans, sont imputables à l’exposition à la pollution de l’air à l’intérieur des habitations. Ce travail 
évalue les taux de PM2,5 et de PM10 (particules de diamètre inférieur à respectivement 2,5 µm et 10 µm) dans 
l’air intérieur, et la présence d’ETM dans les dépôts atmosphériques intérieurs. 

Des mesures de PM2,5 et PM10 ont été faites in situ à l’aide d’un détecteur à rayon laser. Les ETM ont été 
dosés par spectrométrie à plasma à couplage inductif (ICP) sur 55 échantillons de dépôts atmosphériques so-
lides prélevés à l’intérieur de 55 maisons d’habitation prises au hasard. Le mode de cuisson utilisé, le nombre 
d’occupants ainsi que leurs habitudes, notamment la consommation de tabac, ont été notés.

Les résultats indiquent d’une part, la présence d’ETM en concentrations reparties de la manière suivante 
Zn > Cu > Pb > Mn > Co > Ni > Cd, et d’autre part des concentrations en PM au-delà de la norme de l’OMS 
(OMS, 2024) sur toutes les stations. Ces résultats soulignent la nécessité de mener des études sur la caractéri-
sation physicochimique de ces dépôts atmosphériques, d’en identifier les sources, et d’étudier l’influence du 
mode de cuisson utilisé, de la consommation de tabac sur sa composition chimique et l’impact sanitaire de cette 
pollution sur les enfants (Cachon, 2013). 
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The Digo Oral Narratives:  
Storytelling and Ecological Consciousness

Mark Obure-Morang’a1,2,*

Keywords: — Oral Literature; Fieldwork; Kwale County; Kenya; Eco-criticism.
Abstract: — This study, conducted through fieldwork in January and February 2024 among the Digo com-

munity in Kenya, explores the role of oral narratives as literary productions that foster ecological conscious-
ness within their cultural context. By examining four oral narratives from the Digo community, the research 
investigates how these stories address environmental themes and contribute to the community’s ecological 
awareness. Grounded in literature, this study adopts a multidisciplinary approach, incorporating insights from 
environmental studies, oral literature, and literary analysis. The core objectives include identifying ecological 
themes in Digo oral narratives, analyzing the narrative techniques used to convey environmental messages, and 
evaluating their impact on shaping ecological consciousness. The findings reveal that the Digo have long reve-
red their natural surroundings, as evidenced by their oral performances. Proverbs warn against cutting specific 
trees, poems praise bodies of water, riddles reference the local environment, and oral narratives pay tribute to 
the ecosystem. By scrutinizing the thematic concerns and imagery in these narratives, the study illuminates the 
ways in which the Digo culture articulates the relationship between humans and the environment through oral 
performances. The study concludes that Digo oral literature is more than entertainment; it is a living tradition 
that embodies the essence of the natural world, plants, animals, and local customs. This research suggests that 
the preservation and revitalization of oral narratives are critical to ecological awareness and protection. Forei-
gn interventions that disregard indigenous knowledge risk stalling ecological conservation efforts. Therefore, 
continued engagement with Digo oral narratives is essential for understanding their potential to spur ecological 
consciousness and foster sustainable practices.
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Impact of Human Activities on Guiana dolphin Social Structure in Brazil

Sari Ponnet1,2,3,*, Vinicius Estrela2, Israel Maciel3, Guilherme Maricato3, Tomaz Cezimbra3, 
Tatiana Maria2 & Rodrigo Tardin3

Keywords. — Behaviour; Sotalia guianensis; Coastal conservation; Habitat use; Marine Protected Area.
Summary — The Guiana dolphin (Sotalia guianensis) is increasingly threatened by human activities in 

coastal environments, making understanding its social structure crucial for conservation efforts. This study 
aims to reveal how anthropogenic factors influence the dolphin group dynamics in the semi-enclosed lagoon 
Sepetiba Bay, Brazil, which is severely impacted by industrial development and urbanization. In 2014, a Guia-
na Dolphin Marine Protected Area (MPA) (IUCN category V) was designated to safeguard local marine re-
sources, though the dredged channel running through the bay is excluded from this protection.

Georeferenced sightings and behavioural observations of the Guiana dolphins were recorded from 2017-
2024 through systematic vessel surveys, including group size estimates, presence of calves, behavioural state 
(feeding, travelling), and different feeding tactics (e.g. wall formation, kettle...). Using a generalized boosting 
model (GBM, AUC~0.83), we found that the group size is explained by the diversity of feeding strategies 
(relative influence (RI) = 44.5), followed by the anthropogenic disturbances (proximity to dredged anchorage 
areas (RI = 25.0), industrial pole (RI = 18.3), and dredged channel (RI = 6.9). Interestingly, factors such as the 
presence of calves and behavioural states had minimal effects on group size. This suggests that increased com-
petition for limited prey leads dolphins to adopt various feeding tactics, enabling them to form larger groups 
that enhance their foraging success, whilst at the same time, also leading them to forage near the channel and 
anchorage areas.

These findings highlight the limitations of the current MPA in effectively protecting the Guiana dolphins 
from ongoing anthropogenic impacts. To improve conservation outcomes, we recommend revising MPA boun-
daries to include critical habitats, enhancing regulation of human activities, and implementing targeted ma-
nagement strategies. Focus should be on regulating noise, reducing chemical contaminants, enforcing vessel 
traffic controls, and preventing overfishing/bycatch. Prioritizing these strategies will enhance the resilience of 
this local dolphin population and ensure the sustainability of this coastal bay.
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Hide and Seek with Private Military Companies (PMCs)

Liuva Ramos Masó1,*

Keywords. — Critical Security Theory; Participatory-Observation; Privatization; United Nations (UN); 
Blackwater. 

Summary. —  The urgent need for an international regulatory framework on the activities of Private Mili-
tary and Security Companies (PMSCs). 

In the aftermath of the Cold War, an increase and proliferation of Private Military Companies (PMCs), such 
as Blackwater, resulted in a significant lack of a hard hand on PMCs, rooted in the states’ scarcity of military 
presence and the/a consequent number of unemployed soldiers (Sharma, 2023). In due course, the spotlight 
should be placed on the danger of delegating the use of force to PMSCs and the inherent State functions. 
Hence, this research has been a reinforcement of  the United Nations’ efforts since 2010 in order to create an 
international regulatory framework (IRF) on the activities of PMSCs (OHCHR, 2024). 

Among the results, this paper dealt with the legal pitfalls encountered when  regulating the activities, com-
petences and legitimacy of the PMCs under the IRF. Under an institutionalized perspective and by means of/ 
a paradigmatic approach of human rights, the applied methods were primarily borne by a qualitative metho-
dology based on ethnographic research from the participatory-observation fieldwork conducted at the United 
Nations’ Office in  Geneva, within the OEIGWG on the PMSCs. The findings clarified that both the structure 
and scope of the PMSC services have been changed, diversified and amplified since the years 2000. Therefore, 
the traditional definition requires a broader frame and the inclusion of new typologies of business enterprises 
within the security and military services as core providers of those, in comparison to the national military ser-
vices. Parallel to this, the State monopoly principle on the legitimate use of force has to  be incorporated into 
the IRF, alongside a deeper recall of the prohibition to outsource the mentioned principle to private military and 
security companies, their staff/personnel and the subcontractors. 

Undoubtedly, an imminent urgent need exists to finalize the elaboration of the international regulatory 
framework on private military and security companies, with a clear preference for a legally binding document 
(which would be much more effective in the regulation of the PMSC activities). In the same vein, these dyna-
mics of report production enable the text to contain intersectional approaches, ensuring the compliance with all 
branches of IL and those include every agent, actor and organism involved in the private military and security 
companies’ activities. Guaranteeing the security and safety standards goes beyond the narrow cohorts, ensuring 
a universal legal frame in which the main actors and agents (in global affairs) are respected, protected and also 
obliged to hold accountability for their actions, which is namely a fundamental element for social prosperity. 
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First Report on the Diversity of Phytoplankton in a Dried Depression in the Desert  
(Sebkha of Imlili, Morocco, North Western Africa) and its Relationship  

to Environmental Parameters

Elysée Rutakaza Nzigire1,2,*, Christine Cocquyt3, Antoine Pariselle4, Abdelaziz Benhoussa2, 
Halima Louizi2, Abdeljebbar Qninba5, Hocein Bazaire2 & Laila Somoue6

Keywords. — Cyanobacteria; Diatoms; Dinophyta; Diversity; Moroccan Atlantic.
Summary. — Imlili Sebkhat is a Moroccan wetland known for its flat, sandy terrain and often hypersaline 

water (Qninba et al. 2020). It features around 100 permanent water holes in its northern part and is home to 
some macroinvertebrates and one species of cichlid fish, Coptodon guineensis (Günther, 1862), which Agnèse 
et al. (2020) suggest could be a new species endemic to the ecosystem. Since its discovery in 2009 (Qninba et 
al. 2020), Imlili Sebkhat has been the focus of many studies on its functioning, but none have examined the 
phytoplankton. This study aims to examine the phytoplankton component in Imili Sebkhat and its relationship 
to environmental parameters. Phytoplankton samples were collected in 10 water holes (five containing fish 
and five without fish), during a sampling campaign organized in May 2021. A total of 40 species of algae 
were observed during light microscopic investigation. These algae are classified as cyanobacteria, diatoms, 
and dinoflagellates, together including 30 genera. In these samples, diatoms dominate. Eighteen of those 40 
algal species were identified at species level. They were all cosmopolitan, with a preponderance of marine and 
halophile species, with the exception of Chroococcus turgidus (Cyanobacteria), a generalist species; Gomphos-
phaeria aponina (Cyanobacteria) and Cocconeis cf. placentula (diatom), which are typically found in freshwa-
ter; and Diploneis bombus, a diatom from brackish- and freshwater. An investigation of similarities in diversity 
between the stations suggested spatial groupings. In terms of taxonomic richness and diversity, we observed no 
differences between the stations at Imlili with fish and those without fish. By connecting environmental data to 
specific composition data, it is found that salinity is the variable that would best explain the observed variation. 
This research serves as a preliminary study for future investigations on the phytoplankton community structure 
and dynamics in the Imlili Sebkhat.
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3 Research Department, Meise Botanic Garden, Nieuwelaan 38, B-1860 Meise, Belgium.
4 Institut de Recherche pour le Développement (IRD-France).
5 Institut Scientifique, Université Mohammed V de Rabat.
6 National Institute of Fisheries Research, Avenue Sidi Abderrahmane, B.P. 20100, Aïn Diab Casablanca, Casablanca 20180, 

Morocco.
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Lithological and Structural Study of Meso and Paleoproterozoic Domains  
on Idjwi Island, South Kivu, Democratic Republic of the Congo

Evelyne Safari Nakito1,2,4,*, Louis Nahimana3,6 , Damien Delvaux4 , Camille François4  
& Anouk Borst4,5

Keywords. — Orogenic Phases; Geological Mapping; Geodynamic History.
Summary. — Idjwi Island in Lake Kivu (eastern Democratic Republic of the Congo) is located within the Me-

soproterozoic Karagwe-Ankole Belt (KAB), between the Congo and Tanzania cratons (Tack et al., 2010). These two 
Archean cratons were accreted during Paleoproterozoic and Mesoproterozoic orogenic phases (Rusizi and Kibara 
events, respectively). In early work (Salée et al., 1937, Boutakoff., 1939), Idjwi was largely considered to be composed 
of Paleoproterozoic rocks (Ruzizi Supergroup), intruded by granites of undefined type. Recent work, however, inferred 
that Idjwi rocks more likely correspond to the Mesoproterozoic metasediments and granites belonging to the Kibara. In 
this study, we performed new geological mapping of the entire island at scale 1:50 000. The aim is to correlate the geo-
logy of Idjwi with the much better-known geology of Rwanda, Burundi and eastern DRC. The oldest inferred rocks on 
Idjwi (likely part of the Paleoproterozoic basement) consist of highly deformed gneisses and amphibolites outcropping 
in the SE part of the island. They are high grade metamorphic rocks with an E-W shear characterized by C/S structures 
in orthogneiss and crenulation cleavage in amphibolites and garnet mica schists. These units are surrounded by two 
mica granites and leucogranites of calc-alkaline S-type character which occupy almost 80 % of the island of Idjwi. 
The latter are locally intersected by mineralized pegmatites and greisen, exploited for cassiterite, wolframite and beryl 
(Kalikone et al., 2023). The granites also entrain small to large (meters to hundreds of meters) remnant blocks, rafts 
or enclaves of lower grade metasediments (mica schists, graphitic schists, quartzites, and marbles). These experienced 
lower grade metamorphism than the older gneisses and amphibolites, likely at the greenschist facies suggested by the 
presence of chlorite and sericite, and are inferred to be part of the Mesoproterozoic KAB sequence. The interpretation 
of structural elements (foliation, cleavage, crenulation cleavage, veins and C/S structures) and the relationship with 
the granitic intrusions made it possible to identify two tectonic stages on Idjwi Island. The first is represented by an 
E-W sense of shear, represented by C/S structures in Paleoproterozoic orthogneiss and/or migmatites and crenulation 
cleavage in amphibolites and paragneisses. The second is evidenced by well-observed foliation in mica schists and 
graphitic schists surrounding S-type granitoids. Quartz veins and pegmatites are associated with this structure.

These results will allow us to provide, for the first time, a detailed overview of the lithostratigraphic, magmatic 
and tectono-metamorphic framework of the island. The detailed study of these rocks will allow us to reconstruct the 
geodynamic history of the region.
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Optimizing Rice Husk Biochar as a Soil Amendment in Asia:  
Enhancing Plant Growth and Reducing Greenhouse Gas Emissions

Daljit Singh Karam1,*, Arifin Abdu2, Ibrahim Zahari3, Keeren Sundara Rajoo4

Keywords. — Soil Conservation; Greenhouse Gas Emission; Carbon Sequestration.
Summary. — Asia produces vast quantities of rice husk waste, which can be converted into biochar. Rice 

husk biochar (RHB) has the potential to improve soil efficiency, enhance plant drought resistance, and reduce 
greenhouse gas emissions (Karam et al., 2022). However, it is often used as a fuel or burn material, neglecting 
its beneficial functions. To address this, we conducted two studies to explore how RHB promotes plant growth 
during drought and reduces nitrogen and carbon dioxide emissions during poultry litter manure composting.

In the first study, greenhouse experiments were performed using RHB and wood biochar at rates of 2 and 
4 t/ha on corn grown in neutral, acidic, and alkaline soils. Corn grown in acidic soil showed the best growth 
results with RHB. Moreover, leaf turgidity in maize treated with RHB exhibited higher SPAD values, even 
without watering, indicating that the silica content in RHB enhances stomatal turgidity and promotes photo-
synthesis. In the second study, we analyzed the effects of RHB on ammonia and carbon emissions during the 
composting of poultry litter, with C/N ratios of 15, 20, 25, and 30. We measured gas release daily. Our findings 
indicate that the high silica content in RHB supports photosynthesis even in drought conditions. Composting 
poultry litter with RHB accelerates the breakdown of organic matter during the thermophilic phase, thereby 
reducing compost stabilization time. Additionally, RHB is more effective in reducing NH₃ emissions compared 
to CO₂ emissions. Both studies suggest that RHB can significantly mitigate greenhouse gas emissions, enhance 
photosynthesis, and address agricultural climate change issues in Asia. The combination of RHB with chemi-
cal fertilizers improves nutrient uptake efficiency, minimizes leaching, and lowers operational costs, thereby 
increasing farmers’ income. We observed significant reductions in cumulative NH₃ emissions of 78 % to 97 % 
for C/N ratios of 20 to 30, respectively. Total CO₂ emissions ranged between 5.6 % and 14.5 % for C/N ratios 
varying from 15 to 30. In conclusion, composting RHB with poultry litter effectively reduces NH₃ volatiliza-
tion and CO₂ emissions while lowering waste disposal costs and promoting nitrogen conservation and carbon 
sequestration (Alarefee et al., 2023). 

A key challenge remains in raising awareness of the benefits of RHB and engaging governmental support 
for its use in conjunction with organic or chemical fertilizers, which can reduce fertilizer waste, increase carbon 
sequestration, enhance income generation, and contribute to achieving the Sustainable Development Goals 
(SDGs).
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Deciphering the plant-phytomicrobiome-pathogen interactions for disease suppression: 
Fusarium wilt of banana as model pathosystem 

Salomé Thonon1, Claude Bragard1 & Anne Legrève1*

Keywords.— Plant Health; Agroecology; Biocontrol; Plant Endophytes; Panama Disease.
Summary — Global awareness is growing around the need for sustainable agricultural systems that ensure 

food security while addressing the challenges posed by pests, pathogens, and the harmful impacts of chemical 
pesticides. Traditional agricultural models are based on oversimplified and high-input systems, where a plant is 
considered as an independent entity. However, the key role of plant associated microorganisms is increasingly 
recognized, highlighting the need for a paradigm change. 

Significant challenges remain in fully deciphering the functioning of phytomicrobiomes. Taking advan-
tage of the new DNA sequencing techniques, this project aims to address the following question: 1) How 
does the phytomicrobiome mitigate plant disease development? 2) Is it possible to control systemic soil-borne 
pathogens that cause major problems in agriculture? To answer these questions, Musa spp. and the highly des-
tructive Fusarium oxysporum f. sp. cubense (Foc) responsible of the banana Fusarium wilt (Panama disease) 
will be used as model pathosystem. 

This project aims at identifying the phytomicrobiome of two local cultivars in Benin: the Sotoumon dessert 
banana, highly sensitive to Foc race 1, and the resistant Aloga plantain, known to decrease disease pressure 
when grown in association with the susceptible cultivar. Culturable root endophytes were isolated and different 
bacterial communities were observed in the two cultivars. A complementary metagenomic approach is being 
conducted to further study these communities and their interactions with the pathogen. Preliminary results 
have shown a high diversity of bacteria associated with the resistant cultivar, that could benefit the plant for 
improved resilience. Keystone species involved in plant resistance will be screened both in vitro and in planta 
to develop biocontrol assays. 

Such research aims at improving the knowledge on the interactions underlying pathogen suppression. It 
will open doors to build sustainable and effective phytomicrobiome-based control strategies. 
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Police Mapping and High-Risk Areas in the City of Lubumbashi

Patient Umba Kyangwe1,* & Yves Mutombo Mwema2

Keywords. — Police Mapping- at-Risk Areas-Urbanization-Insecurity-Urban.
Summary. — One of the major security challenges in the cities of the Democratic Republic of Congo is 

the rise in urban insecurity, which raises the question of security governance, which requires rational manage-
ment. In the case of our study, we found that a good number of neighborhoods in the city of Lubumbashi are 
experiencing an upsurge in insecurity, characterized by burglaries, rapes, hold-ups and murders. One of the 
underlying factors is the uncontrolled spatial and geographical expansion of the city of Lubumbashi, where 
housing precedes urban planning, making it difficult to set up certain administrative structures, particularly 
police structures, in a rational manner.

This makes police intervention a little difficult due to the lack of good urban mapping. In addition, in this 
expansion, people are afraid to frequent or pass through certain areas day and night, as these are pockets of 
insecurity, where acts of aggression and vandalism are committed.

The objectives of this study are: to draw up a police map of the city of Lubumbashi for use by the Congolese 
national police (1); to evaluate police interventions in relation to the spatial distribution of police stations (2); 
and finally, to identify high-risk areas with a view to organizing an appropriate police response in terms of 
well-targeted actions.

Focusing on police mapping and high-risk areas in Lubumbashi, a few methodological points of reference 
are useful for answering this question, namely interviews and the collection of geographical coordinates. We 
have therefore opted for a qualitative approach, ’ i.e. one that seeks to explore reality, without strong starting 
hypotheses, with a single theme of investigation, and without presuppositions about the results ’ (Dumez, 2011; 
Chuy Kalombola, 2020: 47) and a descriptive approach to thematic mapping.

The interview is semi-directive or guided, which is a mode of contact that is ’ neither entirely open, nor 
channelled by a certain number of precise questions; it is a matter of the researcher having a series of relatively 
open, guiding questions, on which he must imperatively receive information from the interviewee ’ (Quivy & 
Van Campenhoudt, quoted by Ngoie Mwenze, 2020:62). For the digital mapping based on the Geographic In-
formation System, we used kobocollect software to collect the geographical coordinates of police stations and 
high-risk areas with a precision of 3 meters.

The results of this study show that the distribution of police stations is more concentrated in the former 
colonial city, which can be justified by the fact that state institutions are more concentrated in this part of the 
city. As for the performance of the police, it is less appreciated by the population, because interventions are 
always late, but it can also be explained for the urban periphery by the fact that housing preceded urbanism, 
certain avenues are not well marked out and others end in dead ends, which makes motorized interventions a 
little more delayed, the cause of which is quite simply problematic urbanization. This insecurity is felt most 
keenly in empty spaces, unfinished houses and dark areas at dusk and in cemeteries.

In conclusion, we would point out that the distribution of police stations is not rational, which makes po-
licing somewhat cumbersome, as the police do not have access to every corner of the city. But it should also 
be remembered that as the city expands, there are areas that we call ’interstices’, which automatically become 
hiding places for delinquents.
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Characterization of Anthropic Impacts on the Laying Behavior of Sea Turtles  
in Martinique

Chloé Vanleynseele1,2, Denis Fournier1,* & Benjamin de Montgolfier2

Keywords.— Human impacts; The West Indies; Leatherback turtle; Hawksbill turtle.
Summary. — For sea turtles, nesting season is a crucial stage in their life cycle. Females that come to nest 

on beaches are confronted with various anthropogenic factors. With the development of tourism and coastal 
urbanisation, the increase in light and noise pollution and human presence have become the main disturbances 
at their nesting sites. These factors not only disrupt their egg-laying behaviour but also sometimes prevent them 
from coming ashore, which reduces their fitness. 

My thesis focuses on the impacts of these anthropogenic disturbances on sea turtles’ nesting behaviour, 
and in particular, on the different phases of the egg-laying process. To assess the effects of the three distur-
bances (light pollution, noise, and human presence), nighttime monitoring was carried out over a period of four 
months, supplemented by data collected in 2020, 2021, and 2023 on three beaches in Martinique (Madiana, 
Diamant and Salines). A total of 586 observations were made, including 91 leatherback turtles (Dermochelys 
coriacea), 494 hawksbill turtles (Eretmochelys imbricata), and 1 green turtle (Chelonia mydas). 

For each female, a detailed monitoring protocol was set up to record the number of egg- laying attempts 
(the decision to lay or not or aborted attempts) and measure the time spent on the seven phases of egg-laying 
behaviour. Our results show that, for hawksbill turtles, the duration of the different nesting phases was not 
affected by any of the three anthropogenic disturbances. In contrast, for leatherback turtles, the time spent 
digging the nest increases with the presence of light and humans. In addition, areas with significant levels of 
disturbance have a deterrent effect on females, increasing the number of times they would reach out of water 
without laying eggs. 

Our results therefore highlight the negative effects of light and noise pollution, as well as human presence 
on the nesting sea turtles. Our conclusions provide essential information for conservation efforts for these 
threatened species. We recommend limiting access to beaches and reducing artificial light during the sea turtle 
nesting period.
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Colonial Sources:  
Improve Access, Share Archives and Promote Knowledge on the Colonial Past  

(Belgium, Burundi, the DRCongo and Rwanda)

Bérengère Piret1, Dieter Van Hassel2, Inès Glogowski1 & Davy Verbeke1,*

Keywords.— Belgian colonial history; Digital Public History; Online archive portal; Primary sources; 
Online teaching. 

Summary — The BELSPO-project Colonial Sources aims to address two challenges related to scientific 
research and teaching on Belgian colonial history. 

First, historical archives on Belgium’s colonial past are geographically scattered among the four countries 
involved (Belgium, Burundi, DR Congo and Rwanda) and preserved in a multitude of archival institutions, 
both in Africa and Belgium. 

Secondly, several surveys have indicated that teachers in secondary education experience a lack of online 
availability of teaching materials, primary sources and, more generally, knowledge on Belgium’s colonial past. 
For some teachers, these gaps sometimes result in a deliberate avoiding of the theme of colonial history in their 
classes, reinforced by the societal polarization around the topic.

Colonial Sources compensates for the above gaps. 
Its first goal is to develop the basis for an integrated online search environment centralising the findability 

of archival sources, collections, inventories and contextual information on the colonial histories of Belgium, 
Burundi, the DR Congo and Rwanda. The collections of the National Archives and the AfricaMuseum are the 
point of departure. Contextual content will refer to historical actors, making use of the biographical tools of the 
Royal Academy for Overseas Sciences. Next to this, the Colonial Sources platform will also offer an educatio-
nal toolbox for teachers and pupils in secondary education. This toolbox will consist of online lessons through 
a series of FAQs. Each question will be answered by providing a synthesis of recent scientific research and an 
interactive analysis of digitized archival sources

The ambition of Colonial Sources is to create an international go-to platform for research, teaching and 
knowledge on the colonial histories of Belgium, Burundi, the DR Congo and Rwanda. To achieve this, future 
work consists in expanding the archival institutions in the search base; alongside possibly setting up crowd-
sourcing and/or automatic enrichments projects or providing a bibliographical database.
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Prevalence of Coxiella-infections in Ticks - Review and Meta-analysis

Roland Eric Yessinou1,*, Katja Mertens-Scholz2, Heinrich Neubauer2  
& Souaïbou Farougou1

Keywords. — Q fever; Tick-borne pathogen; Epidemiology; PCR.
Summary. — Q fever is a global zoonotic infection caused by the intracellular Gram-negative bacterium 

Coxiella burnetii. Historically, it is considered a vector-borne disease, but the role of ticks in transmission has 
not fully been elucidated yet. Excretion of C. burnetii in tick feces and saliva is well documented but the role 
of these findings or the epidemiological context is discussed controversially (DURON O. et al. 2015). The aim 
of this study was to determine the prevalence of C. burnetii DNA in ticks to clarify the potential role of tick 
species for maintenance of C. burnetii infection. A literature review was performed using Google scholar, Ago-
ra, Science Direct, PubMed and Scopus to identify original studies on C. burnetii DNA presence in ticks. The 
search was limited to literature published from 2009 to 2020 in English and French. In total, 7956 ticks were 
collected in 15 studies included in this meta-analysis. Overall, the prevalence of C. burnetii in ticks collected 
in Africa varied from 2.91  % to 13.97  %, from 2.46  % to 10.52  % in Europe and from 4.76  % to 12.53  % 
in the Middle East. Ticks collected from animals showed a prevalence of 8  % (95  % CI: 6  %–10  %); ticks 
collected from the environment and animals showed a prevalence of 7  % (95  % CI: 5  %–10  %). C. burnetii 
DNA has been found in samples of many tick species with the highest prevalence in Rhipicephalus evertsi 
and Amblyomma variegatum. However, most of these studies did not include a differentiation between C. 
burnetii and Coxiella-like endosymbionts making it difficult to estimate the potential role that ticks play in the 
epidemiology of Q fever. Therefore, it is necessary to analyze the vector competence of different tick species 
to transmit C. burnetii. Knowledge of the vector and reservoir competence of ticks is important for taking ade-
quate preventive measures to limit infection risks.
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L’impact psycho social des guerres sur les déplacés à l’Est  
de la République Démocratique du Congo (RDC)

Alain Maboko1,*

Mots-clés. — Conflits armés; Crise humanitaire; Déséquilibre social; Insécurité; Population déplacée.
Résumé. — En RDC, plus de sept millions des personnes ont été déplacées à l’intérieur du pays en raison 

de l’insécurité, des violations fragrantes des droits de l’homme ainsi que l’extrême pauvreté et les crises hu-
manitaires prolongées.

Les déplacements internes sont la conséquence humanitaire des conflits armées et guerres successives qu’a 
connue le pays en près de trois décennies. Notre étude examine les conditions des crises humanitaires dans 
les camps de déplacés en identifiant les conséquences sur la rupture sociale liée aux migrations massives des 
populations. 

Dix mois d’observations et visites guidées dans trois camps de déplacés à l’Est du pays ont été effectuées; 
des sondages et témoignages ont été recueillis auprès des membres des comités de déplacés. Les leaders locaux 
et la société civile nous ont permis de comprendre l’envergure inhumaine conséquentes à ces conflits. 

Les guerres à l’Est sont la source d’une crise humanitaire avec une allure d’insécurité démesurée per-
durante et traumatisante. Vivre dans la situation de crise humanitaire et d’insécurité dans les camps, où les 
déplacés n’ont pas accès à l’assistance humanitaire et sont dans l’insécurité alimentaire avec plusieurs cas de 
décès. Ils sont susceptibles d’être confrontés à des niveaux d’insécurité alimentaire aiguë de crise suite à des 
maladies générées par un manque de salubrité et la promuscuité, d’où une dizaine des cas de Monkey Pox déja 
enregistrés dans les camps de Bulengo et de Kanyaruchinya, les menages d’accueil ainsi que les communautés 
dans les zones affectées par les conflits. 

Cette insécurité a aussi un impact sur l’éducation et le bien-être général des déplacés.
Les abus les plus violents de droit de l’homme sont commis dans les camps causant un traumatisme et 

laissant les populations déplacées dans un stress permanant.  
Cette étude mène à la réévaluation humaine de ce qu’est vivre en tant que déplacé de guerre dans les camps 

dans le zone des conflits violents et prolongés. Un aspect passé sous silence par les communautés nationales et 
internationales.

1 Promoting Youth Education, Goma, 50, République Démocratique du Congo.
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