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PhD bursary overview

Thesis title: Marine connectivity in a network of marine protected areas (MPAs) as a
key factor for assuring climate change resilience in the marine ecosystems of East Africa
Thesis subjects of research: Larval dispersal modeling; Global change; Conservation
biology; Genetic diversity; Fish physiology

Thesis directors: David M. Kaplan (IRD, MARBEC, France), Christophe Lett (IRD,
MARBEC, France), Gladys Okemwa (KMFRI, Kenya)

Additional advisers: Bernardino Malawene (InOM, Mozambique; NMU, South
Africa), Thomas Lamy (IRD, MARBEC, France), James Mwaluma (KMFRI, Kenya),
Barnabas Tarimo (UDSM, Tanzania), MESCAL project team

Hosting institutions: The student will be based 50% of the time at the Kenya Marine
and Fisheries Research Institute (KMFRI) in Mombasa, Kenya and 50% of the time at
the Marine Biodiversity exploitation and conservation (MARBEC) mixed research unit
in Sete, France, with regular research and fieldword trips to other MESCAL project
partners in South Africa, Mozambique and Tanzania

Expected PhD start date: September 1, 2026

Duration: 3 years (2026-2028)

Funding: IRD ARTS bursary includes stipend, insurance and one round-trip airline
ticket per year from France to Kenya. Additional research costs will be covered by the

MESCAL project

Application deadline: March 10, 2026
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o Eligibility conditions: Candidates must be from a developing country that is a partner
nation of the IRD and possess a Masters degree in an appropriate discipline

Please carefully review the how to apply section below for details on the application process,
eligibility conditions and desired qualifications.

2 Project description

2.1 Scientific context

Climate change threatens the long-term sustainability of marine ecosystems (Hoegh-Guldberg
et al. 2017). Although Marine protected areas (MPAs) are recognized as an effective tool
to protect harvested species and biodiversity, they were generally not explicitly designed to
increase the resilience of marine ecosystems to climate change (Bates et al. 2019). In this
context, a major issue that remains to be explored is whether and by what mechanisms current
and future MPAs can simultaneously buffer intraspecific (genotypes and phenotypes) diversity
and community diversity against climate change, thereby enhancing sustainability of marine
ecosystems. Marine connectivity via larval dispersal plays a pivotal role by potentially ensuring
that individuals from climate or fishing refugia can repopulate impacted areas (Balbar &
Metaxas 2019). These questions are particularly important in the Western Indian Ocean
(WIO), given that warming and fishing exploitation in this region are increasing at an alarming
rate (Roxy et al. 2016). In the WIO, fish support key ecological functions and are the primary
source of protein and income for coastal communities (Obura et al. 2017), and the creation
or expansion of MPAs is a promising mitigation measure for the negative impacts of climate
change on fish stocks. Importantly, it has recently been shown that fish in MPAs tend to
exhibit higher aerobic scope than those in fished areas, suggesting that reserve individuals
may be more tolerant of extreme temperature events caused by climate change and, therefore,
more likely to survive and adapt to future environmental conditions (Duncan et al. 2019).

2.2 Project objectives and expected methodology

The main objective of this PhD project is to assess the value of marine protected areas (MPAs)
along the coast of East Africa for assuring the resilience of coastal marine fish populations to
climate change via the export of more genetically, and therefore more physiologically, diverse
individuals from MPAs via larval dispersal. This work will assess the value of existing MPAs
as a buffer against the significant changes in oceanic conditions predicted for the region over
the next 80 years, as well as identify additional spatial zones that may merit protection in
the future to stabilize marine communities and assure food production and livelihoods in the
region.
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To address these issues, this thesis project will use larval dispersal models to examine
how exchange of larval fish from protected to exploited areas can increase overall climate
change resilience of exploited marine fishes along the East African coast via exchange of traits
associated with climate change resilience that are more prevalent within MPAs. The PhD will
be carried out within the wider MESCAL project, an international project with an ~1 million
€ budget. MESCAL will focus on two commercially important and heavily exploited East
African fish species (Diplodus capensis, blacktail, a warm-temperate species found in South
Africa & Mozambique; and Lutjanus fulviflamma, dory snapper, found primarily from Kenya
to Mozambique) and includes collaborators from Kenya, Tanzania, Mozambique and South
Africa, in addition to France. One of the major objectives of MESCAL is to collect data on
fish physiological traits linked to climate change resilience, along with genetic information for
fish populations inside and outside MPAs in East Africa. This will help assess the value of
protection and identify specific genes associated with climate change resilience. The proposed
thesis project will have the key role of understanding how dispersal can transfer highly resilient
individuals from MPAs to surrounding areas (Brochier et al. 2009, Andrello et al. 2013,
Muller et al. 2023), thereby maintaining climate change resilience among fished populations.
This information will contribute to assessments of the robustness of regional MPAs networks
to climate change (see, e.g., Kaplan et al. 2009) in collaboration with local and regional
stakeholders (e.g., WRTI in Kenya).

3 Context of the thesis project

3.1 Thesis supervision

The student will be directed by the three project directors who have extensive experience in
the study area and subject matter: David M. Kaplan, Christophe Lett and Gladys Okemwa.
In addition the student will interact closely with other members of the MESCAL project,
including, but not limited to, Bernardino Malawene, Mike Roberts, Thomas Lamy, James
Mwaluma, Barnabas Tarimo and Mohammed Omar. Supervising will include regular meetings
with the thesis directors, as well as participation in larger MESCAL project meetings and
status updates.

3.2 Hosting laboratories

The student will spend ~6 months of each year of the thesis in France and in Kenya. While
in France, the student will be based in the UMR MARBEC at the campus in Sete, France.
While in Kenya, the student will be based at the KMFRI laboratory in Mombasa, Kenya. In
addition, the student will travel regularly to the other countries involved in the MESCAL
project (Tanzania, Mozambique and South Africa) for project meetings, to contribute to
project fieldwork and/or to collaborate with project members.
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3.3 Research activities

In addition to developing larval dispersal models and assessments of MPA networks, the student
will be expected to contribute to project fieldwork to collect physiological and genetic data
that will form the basis of the modeling work, as well as participate in MESCAL project
meetings and publication and diffusion of results.

3.4 Funding

This bursary is funded by the IRD ARTS program (the bursary is already funded by the ARTS
program, no separate application process for the program is necessary). The bursary covers
the student stipend, health insurance and the costs of one round-trip travel per year between
the two host countries (France and Kenya). Student stipend amount is adjusted based on the
living costs of the country where the student is based at a given moment.

Additional research and travel costs of the thesis will be covered by the MESCAL project.

3.5 Expected start date and duration

Ideally, the thesis will begin September 1, 2026 for a duration of 3 years.

4 How to apply

4.1 Conditions of eligibility

Candidates must originate from one of the partner nations of the IRD (i.e., from the
developing world) and they must possess a Masters in marine science, ecology, bioinformatics,
oceanography or other related fields.

4.2 Desired qualifications

The ideal candidate will have a Masters degree with course work in or exposure to marine
population dynamics, ecological modeling, statistics and population genetics. Previous use of
R, Python or Matlab is highly desirable. In addition, as the project will involve collaboration
with a number of international partners in a large project, the student must possess strong
teamwork skills, including a positive attitude, professional demeanor and good communication
skills. A strong desire to live and work in France, Kenya and other MESCAL partner countries
is central to successful completion of the thesis. Proficiency in scientific communication and
writing in English will be essential to project success and diffusion of thesis results.
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Candidates from Kenya, Tanzania, Mozambique and South Africa are highly encouraged.

4.3 Application deadline

March 10, 2026

4.4 Application materials

Interested applicants should send an email on or before March 10, 2026 with subject
“MESCAL ARTS connectivity PhD application” to david.kaplan@ird.fr containing the
following materials in English:

o A letter of motivation, including discussions of the applicant’s interest in this particular
project and aspects of the applicant’s background that make him or her particularly
appropriate for the project

e A detailed CV

e Names and contact information for 2-4 professional references

o Most recent course grades and class rankings (French or Spanish versions accepted if
English versions are not available; please translate for all other languages)

4.5 Interview process

After the application deadline, a selection committee will review applications and select a
subset of candidates for interviews. Interviews will be conducted via video conference and will
include questions about the candidate’s background, motivation for the project, and general
scientific knowledge. The interview will also include a discussion of the candidate’s vision for
the project and how they would approach key challenges that may arise during the thesis.
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