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Redefining Research Excellence and its Assessment:
CoARA and Beyond
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SESSION 1
Spotlight on Posters: Explore the Research
Chair: Lara Stuthmann

1) Tourism Impact on Wastewater-Derived Nitrogen Pollution on the Tropical Small
Island Gili Trawangan, Indonesia.
by Sarah Zwicker

2) Nursery Site Systems Influence Growth Performance of Juvenile Holothuria
scabra in Earthen Ponds
by Lisa Fajar Indriana

3) Urban Change Dynamics at an E-Waste Site in Accra, Ghana: Insights from
Satellite Imagery
by Alexandra Nozik

4) Tourism, Gender, and Climate Change Adaptation: A Mental Models Perspective
from Kenya’s Coast
by Lucy Atieno

5) Mapping Gaps in Mangrove Forests Using Deep Learning and Remote Sensing:
Correlation Between Gap Frequency and Canopy Height
by Dominic Wrieden

6) Species Composition and Performance of Estuarine Seagrass in Madagascar:
Seasonal Variation and Regional Pattern
by Tsiaranto Fanoro

7) Mangrove Ecosystem Restoration in Pasarbanggi: Species Diversity,
Environmental Conditions, and Management Implications
by Aulia Rahim
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Ecosystem Sustainability Chairs: Ben Nagel & Michael Krieg!

Chairs: Hauke Kegler & Annette
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1) Density-Dependent Recruitment 2) Associativity, Privatization, and Hybrid
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2) From Barcoding to Genomes:
Genetic Approaches to Shark and  3) The Situation of the Sechura Bay

Ray Conservation Scallop Divers
by Martin Helmkampf by Sonia Velarde
3) The West African Hands-on 4) QOil, Female Subjectivity and the
MinlON Workshop: Capacity Expansion of the Extractive Frontier
Strengthening in Biodiversity by Jeremy Mora Loria
Monitoring
by Achim Meyer 5) Climate Crisis Threat and Collective
Action
4) How the Source-to-Sea (S2S) by Katharina von der Kaus
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6) Spatio-Temporal Ecosystem Model for the Northern Humboldt Current
Ecosystem, Incorporating Regional Ocean Projections and Stakeholder Input
by Giovanni Romagnoni & Stefan Koenigstein

7) Exploring Trophic Dynamics and Adaptive Management in Peru's
Interconnected Coastal Marine Ecosystems: Insights from Independencia Bay
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Pollution on the Tropical Small Island Gili
Trawangan, Indonesia.

by Sarah Zwicker

Nursery Site Systems Influence Growth Performance
of Juvenile Holothuria scabra in Earthen Ponds
by Lisa Fajar Indriana

Urban Change Dynamics at an E-Waste Site in Accra,
Ghana: Insights from Satellite Imagery
by Alexandra Nozik

Tourism, Gender, and Climate Change Adaptation: A
Mental Models Perspective from Kenya’s Coast
by Lucy Atieno

Mapping Gaps in Mangrove Forests Using Deep
Learning and Remote Sensing: Correlation Between
Gap Frequency and Canopy Height

by Dominic Wrieden

Species Composition and Performance of Estuarine
Seagrass in Madagascar: Seasonal Variation and
Regional Pattern

by Tsiaranto Fanoro

Mangrove Ecosystem Restoration in Pasarbanggi:
Species Diversity, Environmental Conditions, and
Management Implications

by Aulia Rahim

How Does the Decomposition of Mangrove Fine
Roots Influence ‘Blue Carbon’ Accumulation?
by Chenxi Yu

Evolving Research Data Management Needs:
Insights from the 2021 and 2024 ZMT Surveys
by Birte Hemmelskamp-Pfeiffer
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Panel Discussion

Redefining Research Excellence and its Assessment: CoARA and Beyond

Panel Members: Clara Bruns, Estradivari, Sebastian Ferse & Raimund Bleischwitz
Moderator: Marie Fujitani

As researchers, we are regularly evaluated for accountability and career advancement. Evaluations
are based on criteria, which have become a topic of debate in recent years. Does the current focus on
the number of peer-reviewed publications and citations lead to a healthy system, excellent science,
and research impact? What actually are the benchmarks of “excellent science”? Who is/should be
responsible for carrying out the assessment?

There have been calls for reform of the current system, in order to incorporate more diverse
outcomes, practices and activities that broadly, responsibly, equitably, and sustainably recognize the
contributions of researchers and maximize the quality and impact of basic and applied research. The
Coalition for Advancing Research Assessment (CoARA) is a network of organizations aiming to bring
about a reform of research assessment practices and methods by which research organizations are
evaluated.

This panel discussion session will provide an overview of research evaluation and reform, followed by
panel member presentations on their experiences, thoughts on progress and opportunities as well as
challenges that this movement entails. A facilitated discussion between the panel members and the
audience will help us reflect on what this could mean for the ZMT, and how the ZMT can contribute
to shaping the broader scientific landscape.

Session 1: Poster Session

Chair: Lara Stuthmann

Tourism Impact on Wastewater-Derived Nitrogen Pollution on the Tropical Small
Island Gili Trawangan, Indonesia

Sarah Zwicker | Marie Fujitani | Nils Moosdorf | Matthias Birkicht | Nurliah Buhari | Doni Putra |
Sian Williams

ZMT; University of Bremen, Bremen, Germany | ZMT; University of Bremen, Bremen, Germany | ZMT;
The University of Kiel, Christian-Albrecht University (CAU), Faculty of Mathematics and Natural
Sciences, Kiel, Germany | ZMT | University of Mataram | University of Gadjah Mada | Gili Eco Trust

Mass tourism sustains livelihoods on the Indonesian small island of Gili Trawangan but presents a
sustainability challenge in wastewater management. In the absence of an advanced wastewater
treatment system, most of the approximately 400 hotels discharge untreated wastewater into open-

9
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bottom septic pits. From there, wastewater infiltrates the groundwater and subsequently reaches the
marine environment, transferring nutrient pollution from land to sea.

The COVID-19 pandemic drastically reduced global tourism and temporarily interrupted the flow of
tourism-generated wastewater on the island. This study leveraged this quasi experimental situation
to assess the impact of tourism on nutrient pollution. Monthly measurements of dissolved inorganic
nutrients in six coastal groundwater wells—three in the urban hotel district and three in remote
areas—were conducted between March 2022 and September 2023, covering the period before,
during, and after the tourism recovery. Additionally, bi-monthly measurements of 615N in marine
macroalgae (Padina) were taken from six marine sites near the groundwater wells.

A seasonal comparison revealed that NOx concentrations in groundwater increased significantly in
hotel-dense areas following the return of tourism, while remote control sites showed consistently and
statistically lower levels with no comparable increase. Similarly, 815N values in Padina near hotel
districts exceeded 6 %o, clearly indicating wastewater as the primary nitrogen source, and again
showed a notable rise in nitrogen levels after tourism resumed.

These findings highlight the rapid resurgence of nitrogen pollution associated with tourism and
underscore the urgent need for improved wastewater management to protect Gili Trawangan’s
marine ecosystems from eutrophication. On a positive note, the reduced nutrient levels observed
during the period of minimal tourism indicate that the aquifer has a natural capacity for self-
purification when wastewater discharge is halted. This offers an encouraging outlook, as it suggests
that with effective wastewater management, long-term aquifer recovery is achievable, paving the way
for sustainable improvements in groundwater quality.

Nursery Site Systems Influence Growth Performance of Juvenile Holothuria
scabra in Earthen Ponds

Lisa Fajar Indriana | Andreas Kunzmann | Matthew James Slater

ZMT | ZMT | Alfred Wegener Institute (AWI)
Keywords: sea cucumber nursery, floating hapa unit, earthen ponds, main inlet sluice

The high-value sea cucumber Holothuria scabra experiences a population decline due to over-
exploitation, making aquaculture crucial for its conservation and market supply. Indoor nursery
systems are limited by space, feeding, and costs, requiring juvenile transition to outdoor environments
to optimize the rearing process. The aims of this research are to determine the influence of various
nursery sites on the growth and survival of juvenile H. scabra in earth ponds. The study was carried
out in Lombok, Indonesia, and was conducted over 84 days in various settings within earthen ponds,
utilizing a completely randomized design with five replicates. Four different treatment sites including
a reservoir (N1), a stirred pond (N2), a non-stirred pond (N3), and the main inlet sluice (N4) were
implemented. Juveniles (mean wet weight of 1 g, n=50) were distributed into replicate floating hapa
units. The results showed that the main inlet sluice N4 is the most effective location for promoting the
Growth Rate (mean#SD 0.083+0.011 g d!) and Specific Growth Rate (2.360+0.145 % d). Survival
exhibited no significant differences across the treatments, ranging from 64.00£2.37 to 74.8015.82%.

10
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The main inlet sluice is most suited for growth of juvenile H. scabra, presumably owing to its nutrient
availability, phytoplankton composition, and efficient water exchange.

Urban Change Dynamics at an E-Waste Site in Accra, Ghana: Insights from
Satellite Imagery

Alexandra Nozik | Nils Moosdorf | Hildegard Westphal | Paul Botwe

ZMT | ZMT | ZMT | ZMT

The poster visualizes the approach to reconstruct the recent historical development of one of the
world’s biggest electrical waste (e-waste) sites, Agbogbloshie, located in Ghana’s capital Accra, by
detecting land cover changes (LCC) using satellite imagery. The current work in progress shows the
technical workflow and our expectations on how this approach can support social sciences research
on urban development, settlement dynamics, and public health issues. Along with first results, the
poster invites to discuss the potential and limitations of this approach with conference participants.
Harmful practices of e-waste recycling are increasingly recognized as a health problem for workers
and populations around recycling sites. Historically, the area of Agbogbloshie was a coastal wetland
with mangrove vegetation around the tidal Odaw river and downstream Korle lagoon. The area
developed as an informal settlement late in the 20th century. Over the past two decades, it has
evolved into a significant scrapyard where e-waste and scrap metals are processed primarily by the
informal sector. This site has become notorious for its unsafe recycling practices, including the open
burning of cables and foams and the spilling of hazardous liquids. Previous studies have highlighted
associated severe environmental pollution and health risks due to the release of persistent organic
pollutants (POPs) and heavy metals.

While there is a general understanding of the history of the e-waste site based on local knowledge,
news reports, and existing research, reconstructing changes in the area of approximately 1-2 km? over
the last 20-30 years in detail remains a challenge. One way to address this is through current and
historical satellite imagery. Remote sensing image analysis can support telling the site's story by
analysing LCC related to the e-waste site's development.

The poster shows workflows and intermediate results based on Landsat imagery 2000-2015, chosen
for their ability to disclose major LCC. The selection of time periods of interest is supported by
literature and historical imagery in Google Earth: major changes are visible in 2000-2001
(implementation of water retention areas), 2010-2013 (increase in settlements), over the 2010s
(development of a burning/ash site). Landsat’s temporal resolution could help reconstruct time
frames, while the high spectral resolution could benefit quantifying land cover dynamics.

Presented results fit into the overall research on the e-waste site’s history. They can support
transdisciplinary investigations and interviews focusing on specific LCC dynamics, including questions
of management, settlement, and future land use of this particular and other cases of poorly regulated
waste sites worldwide.

11
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Tourism, Gender, and Climate Change Adaptation: A Mental Models Perspective
from Kenya’s Coast

Lucy Atieno | Marie Fujitanii

ZMT; University of Bremen, Bremen, Germany | ZMT; University of Bremen, Bremen, Germany

This study examines the interplay between gender, tourism, and climate change, from the perspective
of a tourism dependent community at Kenya’s coast. Tourism is predicted to represent the largest
segment of the ocean economy by 2030, according to the Organization for Economic Cooperation and
Development. Through mental modelling interviews, the study uncovers how this interplay is
conceptualized across respondent groups. Such conceptualizations help to frame knowledge about
climate change, aiming to feed into decision processes in marine environments. The study focuses on
coastal tourism as representative of blue economy sectors requiring such decision processes. Results
from Kenya’s coast show subtle differences between female and male respondents, and between
those with a policy background compared to those with practitioner’s background. These differences
suggest knowledge mismatches between respondent groups. Upon examination of micro interactions
at the study site through qualitative interviews, the differences appear to be linked to distinct places
where respondents are predominantly associated with. This association arises from conception of
place in coastal tourism, where status quo is who has access to sea or shore, or whose occupational
role is anchored to work or home realms. The analysis takes an interpretive lens of Feminist Political
Ecology to show that mismatches in climate change knowledge among study respondents, lead the
flow of knowledge into decisions for climate change solutions. Thus, we come to the important
qguestion of whose knowledge matters. This work highlights the link between knowledge sovereignty
and the conception of place. It further points to ideologies behind this conception of place, singling
out where they reinforce gender related inequality in economic opportunities and governance
processes. This revelation is important in efforts to advance gender equality in marine environments,
which are shown by previous research to be female spheres.

Mapping Gaps in Mangrove Forests Using Deep Learning and Remote Sensing:
Correlation Between Gap Frequency and Canopy Height

Dominic Wrieden | Daniel Schiirholz

ZMT | ZMT

Mangrove forests are important ecosystems that provide habitats for wildlife, protect coastlines from
erosion, sequester carbon, and offer valuable resources. Canopy gaps are a natural part of the renewal
process in mangrove forests, caused by factors such as pests, senescence, and lightning strikes, as well
as anthropogenic influences, including pollution and forestry.

Canopy gap characteristics—such as size, shape, height of the original canopy, and recovery
duration—offer insights into the factors driving their formation.

Field campaigns to study these gaps are challenging due to the intertidal location of mangroves,
making satellite imagery a promising alternative for research. Previous studies have successfully used

12
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commercial very-high-resolution (0.3 m) satellite imagery combined with machine-learning models to
map canopy gaps and classify their recovery stages. However, the high cost of such commercial
imagery limits its feasibility for large-scale or long-term applications.

Norway's International Climate and Forest Initiative (NICFI) provides open-access multispectral
satellite imagery of tropical regions at a 4.77 m resolution, available biannually from 2015 to 2020 and
monthly from 2020 onwards. Our study proposes a method to map mangrove canopy gaps using NICFI
imagery. By applying machine-learning models trained on gap annotations provided by Kyei et al., we
aim to delineate canopy gap contours across larger spatial and temporal scales. Additionally, we
explore whether gap appearance correlates with the original canopy height to better understand the
underlying drivers.

Key challenges include the relatively coarse resolution of NICFl imagery compared to the diameter of
annotated gaps (3.45 m to 110.44 m), misalignment between annotations and imagery, and
misalignment among NICFI satellite images at different times. Our study addresses these issues to
improve mangrove monitoring, potentially serving as an early warning system, and enhancing
understanding of canopy gap dynamics in these critical ecosystems.

Species Composition and Performance of Estuarine Seagrass in Madagascar:
Seasonal Variation and Regional Pattern

Tsiaranto Fanoro | Ranivoarivelo Lantoasinoro | Martin Zimmer

ZMT | IH.SM | ZMT

Seagrass ecosystems along the African coasts are vital for supporting fisheries and adjacent habitats
such as reefs and mangroves. Despite their importance, these ecosystems remain poorly studied in
that bioregion. Seagrasses in estuarine regions face increasing sedimentation threats from coastal
development and climate change. The research investigates the species composition of seagrass
meadows in four estuaries of Madagascar: Irodo, Lokia, Androka, and Morombe. Sampling was
conducted during both the dry and the rainy seasons, adapting the SeagrassWatch methodology to
the estuarine hydrological condition of the sites.

Sampling data were analysed using three performance metrics: (1) traditional measures (biomass,
species richness, shoot density, canopy height, accumulated organic matter in the sediment); (2) the
biomass ratio approach; and (3) the space occupation efficiency metric, dgrass.

The analysis aims to explore site-specific and seasonal variations in seagrass performances. This study
compares whether each metric offers consistent or distinct interpretations across different ecological
contexts. By providing baseline data on Madagascar’s estuarine seagrass ecosystems, this research
lays the foundation for future investigations into sedimentation impacts and offers insights into
species-oriented conservation and restoration strategies under climate change.

13



<> for Tropical Marine Research

eibniz
Association

ZMT A LEIBNIZ CENTRE . é

Mangrove Ecosystem Restoration in Pasarbanggi: Species Diversity,
Environmental Conditions, and Management Implications

Aulia Rahim | Tri Retnaningsih Soeprobowati | Jumari Jumari | Lilih Khotimperwati

Doctoral Program of Environmental Science, School of Postgraduate Studies, Diponegoro University,
Semarang, Indonesia; Cluster for Paleolimnology (CPalim), School of Postgraduate Studies, Diponegoro
University, Semarang, Indonesia; ZMT | Department of Biology, Faculty of Science and Mathematics,
Diponegoro University, Semarang, Indonesia; Cluster for Paleolimnology (CPalim), School of
Postgraduate Studies, Diponegoro University, Semarang, Indonesia | Department of Biology, Faculty
of Science and Mathematics, Diponegoro University, Semarang, Indonesia; Cluster for Paleolimnology
(CPalim), School of Postgraduate Studies, Diponegoro University, Semarang, Indonesia | Department
of Biology, Faculty of Science and Mathematics, Diponegoro University, Semarang, Indonesia; Cluster
for Paleolimnology (CPalim), School of Postgraduate Studies, Diponegoro University, Semarang,
Indonesia

The mangrove ecosystem in Pasarbanggi, Rembang, has expanded from 3 hectares in 1960 to 60
hectares through community and government restoration initiatives. Recognized for its ecological and
socio-economic importance, it was designated as an Essential Ecosystem Area under the Governor of
Central Java Decree No. 552.52/31 of 2020. This study examines the vegetation structure, species
diversity, and environmental conditions of the mangrove ecosystem. Five true mangrove species—
Rhizophora mucronata, Rhizophora stylosa, Rhizophora apiculata, Avicennia marina, and Sonneratia
alba—were identified, all classified as Least Concern by the IUCN. Primary forests exhibited higher
species diversity, while restored secondary forests demonstrated greater sapling and seedling
densities. Rhizophora stylosa dominated across growth stages, as indicated by the Important Value
Index (IVI). Environmental parameters, including pH (5-7), salinity (18-25 ppt), temperature (29—
33°C), and dissolved oxygen (4—7 mg/L), were within ranges conducive to mangrove growth and
resilience. However, slight deviations in pH and dissolved oxygen levels in certain locations may
indicate localized stress. Beyond its ecological function, the mangrove ecosystem plays a critical role
in supporting local livelihoods through eco-tourism and product diversification. These activities not
only enhance economic welfare but also reinforce conservation efforts. The findings highlight the
ecological and socio-economic significance of Pasarbanggi's mangroves and underscore the necessity
of sustainable and adaptive management practices to mitigate anthropogenic pressures and ensure
long-term ecosystem resilience.

How Does the Decomposition of Mangrove Fine Roots Influence ‘Blue Carbon’
Accumulation?

Chenxi Yu | Tim Jennerjahn

ZMT | ZMT; University of Bremen, Faculty of Geoscience, Bremen, Germany

In the context of global climate change, this study highlights the critical role of fine roots in tropical
mangrove ecosystems as the most dynamically active component of root systems, characterized by

14
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rapid turnover and direct contributions to soil processes that drive carbon accumulation and
stabilization. By systematically analysing fine roots decomposition, the research examines how these
short-lived roots structures transform organic matter, stimulate microbial activity, and regulate soil
carbon pools, providing key insights into biogeochemical mechanisms of carbon fixation. Utilizing
advanced modelling approaches, this study offers a robust framework for quantifying fine roots
contributions to ‘Blue Carbon’ dynamics, enhancing our understanding of carbon sequestration
processes and supporting precise climate change mitigation strategies in coastal ecosystems.

Evolving Research Data Management Needs: Insights from the 2021 and 2024
ZMT Surveys

Birte Hemmelskamp-Pfeiffer

ZMT

Effective research data management (RDM) is essential for advancing scientific discovery, ensuring
data integrity and fostering collaboration. To align its services and products with the evolving needs
of researchers, the ZMT Research Data Service conducted comprehensive surveys at ZMT in 2021 and
2024. These surveys aimed to identify the practices, challenges and requirements of researchers in
relation to RDM.

This poster presents a comparative analysis of the results from both surveys, highlighting trends in
researchers' needs, changes in RDM practices and emerging priorities. The poster also outlines next
steps for service development and invites feedback to ensure continued alignment with researchers'
goals.

Session 2: Early Career Ocean Professionals for the Protection and
Sustainable Use of Tropical Coastal Ecosystems

Chairs: Carolin Miiller & Tim Dudeck

Tropical coastal ecosystems are critical to biodiversity, local livelihoods, and global ecological
processes, yet they face mounting pressures from anthropogenic activities, climate change, and
unsustainable resource use. This session showcases the work of early career researchers advancing
our understanding of these vital systems through innovative approaches and interdisciplinary
perspectives. Presentations will explore cutting-edge methodologies in habitat mapping, hydrological
interactions, governance frameworks, and nutrient dynamics, offering insights into the complexities
of tropical coastal ecosystems. Together, these studies highlight the challenges and opportunities for
protecting and sustainably managing tropical coasts in a rapidly changing world.
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Deep Dive into Coral Reef Community Mapping: Detection and Morphological
Description of Coral Colonies using Al

Khishma Modoosoodun Nicolas
ZMT; University of Bremen, Bremen, Germany

Accurate and scalable mapping of coral reefs is important for effective conservation and ecological
monitoring. This study investigates the application of deep learning-based instance segmentation for
predicting individual Scleractinian coral colonies on the Pelorus Reef in the Great Barrier Reef,
leveraging high-resolution orthomosaic maps. Traditional methods of coral colony detection involve
manual annotation and visual inspection, which are labour-intensive and time-consuming, particularly
for large-scale reefs. In this study, supervised instance segmentation offers a promising alternative by
automating the detection process and scaling up the predictions of coral colonies. A state-of-the-art
convolutional neural network (CNN) method is utilized to develop an instance segmentation model to
train on a dataset of annotated orthomosaic tiles, each labelled with bounding boxes and
segmentation masks at different coral morphology levels. The objective is to scale the prediction
process from a manually annotated subset to the entire reef site, thereby enhancing mapping
efficiency and coverage. Experiments such as data augmentation are performed to boost the model
performance to improve prediction accuracy. The ultimate goal is to establish a scalable and efficient
workflow that can be applied to new reef sites, thus providing a standardised and consistent approach
to coral community mapping.

Investigation of Submarine Groundwater Discharge on a Tidally Influenced Coast
in India

Catia Milene Ehlert von Ahn | Soumya Kanta Nayak | Naveen Gupta | Murugan Ramasamy |
Nandimandalam Janardhana Raju | Nils Moosdorf

ZMT | School of Environmental Sciences, Jawaharlal Nehru University, New Delhi, India | School of
Environmental Sciences, Jawaharlal Nehru University, New Delhi, India | ZMT | School of
Environmental Sciences, Jawaharlal Nehru University, New Delhi, India | ZMT; The University of Kiel,
Christian-Albrecht University (CAU), Faculty of Mathematics and Natural Sciences, Kiel, Germany

Submarine groundwater discharge (SGD) is an important transport pathway between land and ocean.
The term SGD covers a wide range of processes, compositions and origins, including not only the direct
discharge of fresh groundwater, but also diffuse and brackish porewater fluxes through permeable
surface sediments. The mixing zone between fresh groundwater and seawater in the coastal
sediments forms a subterranean estuary (STE) where nutrients undergo biogeochemical
transformations before reaching the ocean. The aim of the presented study is to understand the
biogeochemical processes at the STE of a section of the Odisha coast (east coast of India). The climate
is tropical with an annual rainfall of about 1550 mm. Sampling took place in the pre-monsoon (May
2024) and postmonsoon (October 2024) seasons. Sediment porewater (down to 125 cm) and seawater
were sampled in transects along the coastline in the intertidal zone. Samples were collected for the
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measurement of several parameters including nutrients. The surface and pore waters showed a large
difference in salinity values between the two campaigns: during premonsoon, salinities were up to 36
PSU, while after the monsoon the salinities decreased and the maximum value was 30 PSU. During
the post-monsoon season, more low salinity spots were detected along the coastline and the values
were positively correlated with the beach elevation. A seepage line with the presence of diffuse SGD
was found at about 2m above the sea level. This indicates the formation of an STE, suggesting that
SGD is an important phenomenon in the region. The concentration of dissolved phosphate and silicate
from the pre-monsoon campaign suggests that STE plays a role in the transport of nutrients towards
the sea. Further studies will continue to evaluate the role of STE in the final fluxes to the coastal
waters.

Using a Three-dimensional Justice Framework to Analyse Mangrove
Management and (Re-)Establishment Efforts in Colombia and Malaysia —
Preliminary Results

Mondane Fouqueray

ZMT

Mangrove forests are inherently social-ecological, with deeply interconnected and interdependent
social and ecological aspects. Coastal zones, often densely populated, face intense land-use
competition, including urban development, agricultural expansion, and pond-building for the
aquaculture industry. Additionally, factors such as coastal erosion, sea-level rise, and extreme events
are contributing to global mangrove loss. Due to the rapid development of payment for ecosystem
services mechanisms, such as carbon credits, and the increased demand for “nature-based solutions”,
mangrove (re)establishment projects are gaining momentum, receiving increased funding and
attention. However, such projects typically have had high rates of failure. Results of a systematic
literature review conducted in 2024 showed that uneven power relations were a major barrier to
mangrove (re)establishment success. Power and justice are intricately linked in issues of natural
resource management. This subsequent research therefore uses a three-dimensional (procedural,
distributive and recognition) justice framework, to analyse mangrove management and
(re)establishment efforts through a Colombian and a Malaysian case study. The following research
qguestions will be addressed:

Justice in mangrove management: How do relations between different stakeholder groups generate
or perpetuate (un)just mangrove use and management?

Justice in mangrove (re)establishment: How did (re)establishment efforts materialise in the two case
study areas, and what are the resulting effects on justice? What parallels can be drawn between the
case studies and the literature review results?

Preliminary results will be presented, any and all feedback or suggestions are very welcome.
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Nutrients in Kenya's Coastal Waters: Analysing Sources, Pathways, and
Ecological Implications

Nancy A. Oduor | Nils Moosdorf

ZMT; The University of Kiel, Christian-Albrecht University (CAU), Faculty of Mathematics and Natural
Sciences, Kiel, Germany | ZMT; The University of Kiel, Christian-Albrecht University (CAU), Faculty of
Mathematics and Natural Sciences, Kiel, Germany

Keywords: Nutrient pollution, phytoplankton assemblages, harmful microalgae, SGD, Kenya.

This study investigated the nutrient dynamics in Kenya's coastal waters, focusing on anthropogenic
nutrient inputs, their ecological implications, and the risks posed by harmful microalgae. It addresses
spatial and temporal patterns of nutrient enrichment, sources and pathways of nutrient influx, and
their influence on phytoplankton assemblages and potentially harmful microalgae. Field surveys,
laboratory analyses, and literature reviews were conducted over a one-year period (August 2021—July
2022).

The findings reveal significant spatiotemporal variability in nutrient concentrations, with estuaries and
tidal creeks near urban areas, such as Tudor Creek, exhibiting elevated levels of dissolved inorganic
nitrogen (DIN), salinity, turbidity, and temperature. Seasonal variations showed nutrient-rich
freshwater inflows during wet periods. A notable shift from nitrogen-limited conditions to DIN
enrichment was observed, with phosphorus and silica becoming limiting factors. This shift altered
phytoplankton community dynamics, increasing the prevalence of harmful microalgae species.
Anthropogenic sources such as agricultural runoff, sewage discharge, industrial effluents, ballast
water, submarine groundwater discharge, and atmospheric deposition were identified as key
contributors to nutrient enrichment. These inputs substantially affected ecological quality by fostering
harmful algal blooms and altering phytoplankton diversity. The study identified 59 taxa of potentially
harmful microalgae, with low abundances below bloom thresholds, and 47% of these taxa are
potential toxin producers. However, no phycotoxins were detected during the study period. These
findings contribute to the broader understanding of nutrient and phytoplankton dynamics in data
deficient tropical coastal ecosystems in Africa and provide a basis for sustainable management
practices in Kenya's coastal waters.

Session 3: Social-Ecological Dynamics of Marine Resource Use in Peru

Chairs: Ben Nagel & Michael Kriegl

Enriched by the Humboldt Current upwelling, Peru’s seas are a major centre for marine resource
production. Peru is currently the 4" largest contributor to capture fisheries production globally
(particularly anchoveta), and a growing hub for aquaculture production including high-value scallops
exported primarily to European markets. Yet, Peru’s marine resource sectors and the livelihoods
dependent on them face a high degree of uncertainty from complex social-ecological challenges. This
includes significant system fluctuations, notably from El Nifio Southern Oscillation, which are difficult
to predict, as well as increasing climate and anthropogenic impacts. At the same time, marine resource
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activities in Peru are often highly informal in nature, and local livelihoods face major challenges from
limited legal protection and financial supports, high degree of economic uncertainty and safety risks.
ZMT has a long history of collaborative research addressing challenges such as these in Peru. This
panel brings together many of the diverse recent and ongoing ZMT research works aimed at
addressing the marine and coastal social-ecological dilemmas facing Peru. Through this, we want to
stimulate discussions on the interactions between ecological processes and human activities in Peru’s
coastal regions, promoting interdisciplinary research that supports sustainable resource use and

resilient livelihoods amidst future challenges.

Understanding Marine Social-Ecological Systems in Peru: ZMT Research in a
Unique Seascape Through Time

Michael Kriegl | Ben Nagel

ZMT | ZMT

Peru’s coastal and marine ecosystems are among the most productive in the world, supporting the
nation’s position as the fourth largest contributor to global capture fisheries and a growing hub for
aquaculture production. However, these marine resource sectors are embedded in complex social-
ecological systems that face significant challenges: From the system fluctuations induced by El Nifio
Southern Oscillation and the impacts of climate change, to issues of informality, economic precarity,
and uncertainty for local livelihoods, the dynamics of Peru’s marine resource use are multifaceted and
continuously changing.

For decades, ZMT has engaged in collaborative research in Peru, exploring the intricate connections
between ecological processes and human activities. This introductory talk will outline the history and
scope of ZMT'’s research efforts, highlight key milestones and provide an overview of ongoing and
future initiatives (e.g. TropEcS strategic extension). Across social and natural sciences, ZMT’s work in
this country offers critical insights into navigating uncertainty and change in coastal regions. By sharing
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this journey through time, we aim to inspire interdisciplinary dialogue for the sustainable future of
Peru’s marine resources and set the scene for the ZAC Peru session at 2pm, where presenters will
share some of their recent and ongoing research exploring these challenges.

A Spatio-Temporal Ecosystem Model for the Northern Humboldt Current
Ecosystem, Incorporating Regional Ocean Projections and Stakeholder Input

Giovanni Romagnoni | Stefan Koenigstein | Jorge Tam | Marc Taylor | Dante Espinoza-Morriberén
| Matthias Wolff | Hauke Reuter

ZMT; The University of Kiel, Christian-Albrecht University (CAU), Center for Ocean and Society &
Department of Agricultural Economics, Kiel, Germany | ZMT; artec Sustainability Research Centre,
Universitdt of Bremen, Bremen, Germany [ Instituto del Mar del Peru (IMARPE), Callao, Peru | Thiinen-
Institute of Sea Fisheries, Bremerhaven, Germany | Instituto del Mar del Peru (IMARPE), Callao, Peru |
ZMT | ZMT

The Northern Humboldt Current (NHC; Peru) is a highly dynamic upwelling system hosting one of the
world’s most productive fisheries, Peruvian anchoveta, and a huge variety of small-scale fisheries
resources. We have developed the first spatial version of the ‘Ecopath with Ecosim’ (EwE) food-web
model for the NHC. Model development has been guided by stakeholder input, identifying key
environmental links to species of interest, social ecological concerns and adaptation options for user
groups in coastal Peru.

Primary concerns identified by stakeholder were El Nifio events and their impacts on species
availability and coastal infrastructure, the anticipated poleward distribution shifts of important fish
stocks and advancing tropicalization associated with climate change. Both the temporal module
(Ecosim) and the spatio-temporal data framework in Ecospace were set up to incorporate dynamic
input on temperature, oxygen, oceanographic currents and plankton biomasses, from a regionally
downscaled ocean-biogeochemical model (CROCOPISCES) hindcast spanning 1993-2022. With
environmental drivers affecting productivity and spatial distribution of key functional groups, the
model is fitted to historical time series of biomass, catch, and fishing effort. The model allows us to
incorporate ecosystem variability and produce future projections of ecosystem and fisheries dynamics
to 2100, from downscaled ocean projections for the NHC, under different global greenhouse gas
emission pathways and regionalized socio-economic-political scenarios.

Possible individual and societal co-designed adaptation strategies to projected ecosystem changes will
be tested in the EwWE model and evaluated by stakeholders in Peru. This enables the assessment of
hurdles to adaptation and governance challenges, e.g., with regard to conflicts among user groups,
approaching to tipping points and the identification of robust and fair adaptation strategies to future
climate change impacts in a highly productive and variable ecosystem.
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Exploring Trophic Dynamics and Adaptive Management in Peru's Interconnected
Coastal Marine Ecosystems: Insights from Independencia Bay

Alonso Del Solar Escardé | Giovanni Romagnoni | Jorge Tam | Matthias Wolff

ZMT | ZMT; CeOS Kiel | IMARPE | ZMT; University of Bremen, Bremen, Germany

Independencia Bay, a highly productive coastal upwelling system in Peru, supports a vibrant scallop
aquaculture industry and artisanal fisheries targeting diverse marine resources. These resources are
exploited using diverse fishing methods, with purse seines and trawls accounting for most catches.
These activities are vulnerable to marine heatwaves (MHWs) and El Nifio (EN) events, which manifest
as extraordinary (e.g., 1982-1983, 1997-1998) or coastal (e.g., 1925, 2017) warming episodes.
Extraordinary EN events boost scallop productivity and attract increased fishing effort, while Coastal
ENs primarily induce fish migration and fishing pressure shifts, often linked to collapses in northern
scallop populations.

This study used an Ecopath with Ecosim (EwE) model to explore the ecosystem responses of
Independencia Bay under scenarios of increased warming event frequencies. We examined biomass
dynamics and the effectiveness of redistributing fishing effort as an adaptive management strategy.
Results indicate that the system remains resilient but overfished under frequent Coastal EN scenarios,
with no biomass surges. Extraordinary ENs, by contrast, maintain higher energy throughput, bolstering
catches of commercially valuable species such as scallops, octopus, and rock crabs. Redistribution of
fishing effort shows promise, particularly under extraordinary EN scenarios, enhancing catch yields
and mitigating overexploitation risks.

By examining these dynamics, this research highlights the interconnected nature of Peru’s coastal
marine ecosystems, where environmental and fisheries-related drivers in one region often ripple
through others. The findings underscore the importance of integrated management frameworks that
account for ecological connectivity, teleconnectivity effects, and socio-economic dependencies.
Refining adaptive strategies, such as effort redistribution, will be crucial to building resilience and
ensuring sustainable resource use in the face of increasing climate variability.

Stock Assessment of River Prawn, Cryphiops caementarius, 1782 in Majes-
Camana River, Arequipa Region, Southern Peru

Oluwayemisi Adebisi Osodein | Matthias Wolff | Marc Hollis Taylor | Javier Oscar Zavaleta-Flores |
Jorge Tam | Giovanni Romagnoni | Alonso del Solar

University of Bremen, Bremen, Germany | ZMT | Thiinen-Institute of Sea Fisheries, Bremerhaven,
Germany [ Instituto del Mar del Pert | Instituto del Mar del Peru | ZMT | ZMT

Cryphiops caementarius is the only freshwater prawn that sustains artisanal fishery in Peru. This study
assessed its stock in the Majes-Camana river using monthly length-frequency data from the Peruvian
Marine Research Institute for analysis. Growth parameters were estimated using TropFishR and
fishboot packages, with L. fixed at 130 mm for males and 106 mm for females, using Lmax as a proxy.
Total (Z) and natural (M) mortality were estimated from the linearised length converted catch curve
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and the Tanaka and Sekharan estimator, M = -In(P)/Tmax (year™) respectively. Yield-per-recruit and
spawning potential ratio analyses were performed. The larger specimens are predominantly males,
while females dominate the smaller sizes. Growth rates differ between sexes (males: K = 0.57 year?,
@ =3.96; females:K = 0.60 year™, @ is 3.80), with males reaching larger sizes, and developing a chela
for territorial defence, while females grow faster and mature earlier. M was slightly higher in females
(0.85 year™) compared to males (0.78 year™) while Z, Feurrent and Ecurrent rates were higher in males
(2.50 year™, 1.72 year™, 0.69 year™?, respectively) than females (1.88 year™, 1.03 year™?, 0.55 year™).
The SPR values suggest that there is no spawning or recruitment problem, likely because the current
closed season and minimum size at capture provides protection for the spawners. The YPR analysis
suggests that Feurrent and Ecyrrent rates are below Fmax and Emax respectively, with higher values for males,
indicating that the prawn population has as yet sustained the intense fishing over decades. However,
our results suggest that males may become more vulnerable in the future if effort increases and a
more sex-balanced fishery should be established. If the current size at first capture (70 mm) would be
increased to 80 mm in males and remained at 70 mm in females, the YPR may be increased.

Participatory Modelling at the Intersection of Social and Natural Sciences:
Exploring Social-Ecological Futures in Coastal Peru

Michael Kriegl | Ben Nagel | Achim Schliiter

ZMT | ZMT | ZMT

Tropical coastal systems are characterized by complex interactions between ecological processes and
human activities. Effectively managing these systems requires holistic approaches that integrate
scientific insights with local knowledge.

In this work, we developed a qualitative social-ecological network model to investigate the dynamics
of the coastal resource use sector in Sechura Bay, Peru. By collaborating with local stakeholders from
diverse backgrounds and experts from the social and natural sciences, we identified and mapped key
system components and their interactions. This process integrated ecological expertise with social
perspectives, resulting in a comprehensive model that captures the essential dynamics of the local
social-ecological system.

We then applied dynamic network analysis and qualitative mathematical modelling to ask “What if
...?” questions and explore the outcomes of potential future scenarios. This approach provides deeper
insights into the direct and indirect effects of management strategies, societal dynamics and
environmental changes on both coastal communities and ecosystems, allowing stakeholders to
anticipate future challenges, evaluate the sustainability of interventions, and better adapt to changing
conditions.

Our goal is to develop an accessible and versatile decision-support tool that can be easily applied in
data-limited settings in tropical regions around the world. By combining participatory methods with
network modelling tools, the presented approach fosters interdisciplinary collaboration and lays the
foundation for broader modelling initiatives. Integrating diverse perspectives supports inclusive and
informed decision-making for effective resource management in tropical coastal systems.
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Mental Models of Coastal Marine Resource Governance in Sechura Bay, Peru

Ben Nagel | Achim Schliiter | Michael Kriegl
ZMT | ZMT | ZMT

Sechura Bay is a highly productive marine resource system in northern coastal Peru, but rapid
institutional changes and increasing climate impacts make the future uncertain for local livelihoods
dependent on the bay. Governance of the bay involves a complex arrangement of formal institutional
structures dominated by large processing firms and private property regimes, yet still characterized
by many informal arrangements and activities, conflict and corruption, as well as a high degree of
uncertainty from climate and environmental change. In our working package in phase 2 of the
Humboldt Tipping project, we applied a participatory modelling approach called fuzzy cognitive
mapping (FCM), through a series of iterative workshop activities to model this complex social-
ecological system from the perspective of local people: What are their “mental models” of the
important system dynamics, outcomes, and perceived potential futures for the Sechura marine
resource system, and what do these models tell us about local priorities, preferences, and potential
adaptive behaviours? In this presentation | reflect on our experiences, benefits, and limitations using
FCM for (1) navigating shared decision-making in marine resource governance, by exploring
similarities and differences between mental models, and for (2) navigating uncertainty in marine
resource governance, by using mental models and “what-if?” simulations as a tool for developing and
discussing potential future governance scenarios and adaptation strategies. Finally, | briefly
summarize how our application of FCM served as an exploratory tool which informed the
development of four additional research studies through our ASA early career research program
partnership.

Associativity, Privatisation, and Hybrid Institutions in the Mariculture Sector of
Sechura Bay, Piura, Peru

Carlos Nufez Beingolea
Pontificia Universidad Catdlica del Pert (PUCP)

This research examines the transformation of mariculture in the Sechura Bay (1987—2024), focusing
on how the shift from collective associativity to a privatization model has restructured productive
processes and socioeconomic relations in the region. In the early years, scallop production was
organized through local associations that collectively managed productive areas. However, with the
implementation of legal frameworks such as the 2016 General Aquaculture Law, usage authorizations
were converted into transferable concessions, promoting the concentration of productive areas in the
hands of large enterprises and undermining the associative logic.

This process facilitated the privatization of over 60% of the productive maritime space, displacing

small-scale producers and workers known as "pamperos," who were relegated to informality or
subcontracted labour. The erosion of associativity and the rising regulatory costs led many small-scale
mariculturists to engage in illicit practices, such as scallop laundering and the trafficking of usage
authorizations (DER). Meanwhile, larger capital holders capitalized on private agreements and

regulatory flexibility to expand their control over productive areas.

23



<> for Tropical Marine Research

Leibniz
Association

ZMT A LEIBNIZ CENTRE . é

The dynamics among mariculturist guilds also shifted: councils increasingly represented concession
holders, while smaller associations and displaced workers struggled for recognition and access.
Although privatization boosted production and revenues, evident in the 2016 boom, it deepened
inequalities and weakened the community’s social fabric.

The privatization process not only transformed productive governance but also marginalized
vulnerable actors, consolidating a hybrid model where formal and informal sectors coexist within an
international value chain.

The Situation of the Sechura Bay Scallop Divers
Sonia Velarde
Pontificia Universidad Catdlica del Pertu (PUCP)

Keywords: divers, working conditions, occupational health, aquaculture, fair trade, Sechura Bay, socio-
ecological adaptation

This research explores the challenges and risks faced by scallop collecting divers in Sechura Bay.
Through 30 in-depth interviews with these actors, dimensions such as working conditions, safety,
health and fair trade were addressed. Initial results indicate that divers face precarious working
conditions, with significant risks to their health in the short and long term, resulting from the lack of
adequate safety protocols and limited access to health services. This work, part of the Humboldt
Tipping project, provides key evidence for the development of policies that promote improvements in
the safety and well-being of these workers, proposing a participatory and sustainable approach to the
management of aquaculture activity in the Humboldt upwelling system.

Oil, Female Subjectivity and the Expansion of the Extractive Frontier

Jeremy Mora Loria

Sociology - University of Bremen, Bremen, Germany; ASA

Historically, many communities have been forced to change their lifestyle and the cultural and
economic activities linked to them, due to the advance of extractivist projects. For example, the
landscape of the coastal towns of the province of Talara, originally founded by sechuran fishermen is
nowadays dominated by oil pumping stations and its ocean pinned with oil platforms.

To prevent these types of “development”, communities often refer to a shared identity in order to use
it as a political tool to decide on the use of resources in a given space inherently connected to that
identity. So far, the narrative of “pesca si, petréleo no” has helped the fishermen in Sechura to keep
the oil companies out of the bay. Although this is a powerful tool, people living at the extractive
frontier are not extent to processes of extractive subject formation.

As we can see in Talara, neighbouring province of Sechura and once a place where people were highly
dependent on and identified with the oil sector, nowadays, there is more than just oil, since power
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relations have changed. Nonetheless, oil companies use several power strategies in order to reshape
subjects in a way, they present no harm for the expansion of the extractive frontier.

Given the constant pressure of oil companies on the Bay of Sechura and since it is women whose
subjectivity has been reshaped over decades to maintain hierarchies of power that are essential to
the expansion of extractivist activities, in my research | use the concept of “political subjectivation” to
examine how the refashioning of the female subject affects the expansion of the oil industry in
northern Peru.

Climate Crisis Threat and Collective Action

Katharina von der Kaus
ZMT; University of Leipzig, Leipzig, Germany; ASA

How does the salient threat of climate crisis affect collective action? To investigate if people engage
in more collective action to buffer psychological consequence of climate crisis threat a qualitative
survey of N > 400 was performed in Sechura, Peru. The hypothesis is that salient climate crisis threat
increases conventional and radical behaviour intentions. Furthermore, a second semi-experimental
factor was included to the survey to test a potential main effect and moderation. This factor comprises
the objective impact of climate crisis on the people in the region in which the survey is conducted. As
the region is economically heavily dependent on the sea and its resources and this is threatened by
climate crisis, a distinction is made between the group of people who earn their main income from
the sea (fishers & aquaculture) and those who earn their main income on land. It is assumed that a
stronger objective concern increases ethnocentric responses and amplifies the threat effect on
ethnocentric responses.

This research is part of the Humboldt Tipping Project and ASA programme and seeks to enhance the
understanding of the implications of climate crisis on conflict. Thereby this research not only focuses
on material conditions influencing conflict but also the psychological susceptibility due to perceived
loss of control.

Session 4: Bridging Science and Solutions for Marine Biodiversity and
Ecosystem Sustainability

Chairs: Annette Breckwoldt & Hauke Kegler

Understanding and conserving marine biodiversity is a cornerstone of sustainable ocean management,
requiring interdisciplinary research and collaborative solutions. This session brings together diverse
studies that highlight key ecological processes, advance conservation genetics, and strengthen
scientific capacity for ecosystem monitoring. From the mechanisms underpinning coral reef recovery
and the role of genetic tools in shark and ray conservation to innovative training initiatives and
integrated frameworks linking land and sea, these presentations showcase pathways for safeguarding
marine ecosystems while supporting sustainable development. Together, they underscore the vital
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connections between research, societal impact, and policy in addressing global environmental
challenges.

Density-Dependent Recruitment Drives Coral Reef Recovery

Subhendu Chakraborty | Sonia Bejarano | Bob Kooi | Agostino Merico

ZMT | ZMT | Vrije Universiteit Amsterdam, Amsterdam, The Netherlands | ZMT

Coral reefs are among the most biodiverse and productive ecosystems on Earth, yet they are
experiencing rapid degradation due to multiple disturbances. Post-disturbance recovery is often
patchy and depends on local community structure and ecological processes. Among these processes,
larval recruitment is pivotal for re-establishing coral populations, largely determined by density-
dependent relationships between adult coral cover and new recruits. However, the specific nature of
this density dependence—whether linear, convex, or concave—remains uncertain in predicting coral
recolonization success.

To address this gap, we developed a coral-algae competition model to explore how varying forms of
density-dependent recruitment impact coral population trajectories after disturbance. Our findings
show that coral species exhibiting concave density dependence are more likely to recover, even under
substantial environmental stress. In contrast, corals with convex density dependence can only
rebound if disturbances are relatively weak or local recruitment rates are high. These distinctions
emphasize the importance of precisely characterizing the density-dependent recruitment function
when assessing reef resilience.

From a management perspective, selecting coral taxa with concave density dependence and strong
recruitment rates may significantly enhance the success of reef restoration efforts. By targeting
species best suited for rapid and sustained recovery, practitioners can help restore coral-dominated
communities that are more resilient to future disturbances. Ultimately, a refined understanding of
density-dependent recruitment dynamics will inform conservation strategies aimed at safeguarding
the ecological and economic services provided by coral reefs worldwide.

From barcoding to genomes: genetic approaches to shark and ray conservation

Martin Helmkampf | Oscar Puebla | Amy Yee-Hui Then

ZMT | ZMT | Institute of Biological Sciences, Universiti Malaya, Kuala Lumpur

Sharks and rays are among the most endangered groups of vertebrates. Their slow reproduction rates
and high economic value make them particularly vulnerable to overfishing and coastal habitat loss,
with one-third of species now threatened with extinction. To enable effective protection measures, it
is crucial to improve our understanding of their diversity, a goal increasingly supported by genetic
tools. In this talk, | will present several of our projects that investigate shark and ray populations and
provide genetic resources for conservation purposes. The first study focuses on the species and
genetic diversity of wedgefishes, a group of large, critically endangered rays, in Malaysian waters. Over
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seven years, 85 specimens of the genus Rhynchobatus were collected from 15 locations and identified
using both morphology and DNA barcoding. The latter approach corrected many misidentifications
based on morphological features alone and confirmed a new species record in Malaysia, underscoring
the value of molecular tools in biodiversity assessment. In the most common species, R. australiae,
population genetic analyses revealed unexpected population structure within the Strait of Malacca,
despite its small size and shallow depth. With wedgefishes currently unprotected in Malaysia, these
findings could inform short-term fisheries management and long-term conservation planning. While
single-gene approaches like DNA barcoding are powerful, they have limitations that can be addressed
by sequencing complete genomes. Using several ongoing and future projects as examples, | will
demonstrate how reference genomes can help estimate population sizes, develop genetic markers for
population genetic analyses, and facilitate eDNA-based biodiversity monitoring, providing valuable

insights for marine conservation efforts.

The West African Hands-on MinlON workshop: Capacity Strengthening in
Biodiversity Monitoring

Achim Meyer | Béatrice Adepo-Gourene | Oscar Puebla | Jean-Dominique Durand

ZMT | Université Nangui Abrogoua (UNA), Abidjan, Céte d'lvoire | Institut de Recherche pour le
Développement (IRD), Montpellier, France

From September 9th to 14th, 2024, the West African Marine Fish DNA Barcoding Network
(WAMBA.net) summer school took place at the Université NANGUI Abrogoua (UNA) in Abidjan, Cbte
d'lvoire co-sponsored by the Partnership for Observation of the Global Ocean, POGO. The training
empowered 20 scientists and multiplicators from Fisheries Science (Universities) and governmental
institutions from France, Morocco and seven West African countries: Mauritania, Senegal, Cbte
d’lvoire, Ghana, Benin, Nigeria and Cameroon with skills and knowledge to implement third
generation sequencing at their home institutions. Within a one-week lab training and networking
event at UNA, participants gained expertise in DNA extraction, index PCR and library construction plus
simple bioinformatics, covering the end-to-end process of nanopore sequencing (Oxford Nanopore
Technologies, ONT) for reference barcodes, which are a precondition for eDNA monitoring activities.
This in-person course was accompanied by the e-Learning platform (https://academy.leibniz-zmt.de)
hosted by the ZMT academy. In addition to the presented summer school activities, we highlight a
novel approach for reference libraries in fish monitoring and give an outlook on future implementation
strategies for capacity strengthening in biodiversity monitoring.
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How the Source-to-Sea (S2S) Approach Links Sustainable Development Goals 6
and 14 towards a More Sustainable World

Tim Jennerjahn
ZMT

Life on Earth today is a challenge. The accelerated pace of development since the second half of the
20™ century has led to great achievements for humanity, but has also created pressures that are
reflected in commonly used terms such as 'climate crisis', 'biodiversity crisis' and 'water crisis'. The will
to act is documented in the United Nations' 2030 Agenda for Sustainable Development, with its 17
Sustainable Development Goals (SDGs). A large proportion of the world's population lives in the
coastal zone and is economically dependent on its resources. The coast separates but also connects
land and sea. In this context, water is of paramount importance in connecting land and ocean, as a
resource in its own right, as a habitat for aquatic life, as a major carbon sink, and as a transport and
transformation medium. As a result, there are separate SDGs for water on land, SDG 6 'Clean water
and sanitation’, and for the ocean, SDG 14 'Life below water'. The Source-to-Sea approach recognizes
that everything we do on land can affect the downstream coastal and open ocean through the flow of
water and associated human activities. It acknowledges that water management requires a holistic
approach, combining the targets of SDGs 6 and 14 to achieve greater benefits for system Earth and
humanity. The concept was developed and is promoted by the Action Platform for Source-to-Sea
Management, a multi-stakeholder initiative to share and generate knowledge and support
collaborative action for improved management of land, water, coastal and marine linkages. The vision
is to enable sustainable development across the land-freshwater-marine continuum. The strategic
aims of the S2S approach are (i) to strengthen partnership across actors and initiatives, (ii) to increase
understanding of S2S linkages, (iii) to build commitment for S2S action and (iv) to take action on the
ground.
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