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Ecological Stoichiometry Laboratory
Dr. Pei-Chi Ho ( Email: pcho13806@ntu.edu.tw )

Ecological stoichiometry is the study of elemental ratios in living organisms and ecosystems. In my lab,
we investigate the stoichiometry (elemental C:N:P ratios) of marine organisms—particularly plankton—
and explore how the elemental imbalances between organisms and environments influence ecological
processes in marine systems. Current projects in the lab include: (1) examining the stoichiometry of
micro-, nano-, and picoplankton communities and how the dominance of autotrophic versus
heterotrophic strategies affects plankton community stoichiometry, (2) studying how zooplankton
secondary production and trophic transfer efficiency are impacted by stoichiometric imbalances
between zooplankton and their prey, and (3) analyzing taxon-specific stoichiometry in zooplankton.
Additionally, we use stable isotope analyses to investigate marine plankton food web structures. If
you’re interested in plankton and food web ecology and of course, ecological stoichiometry, we
welcome you to join us!
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Marine Ecology and Geochemical Application Lab
Dr. Ming-Tsung Chung ( Email: mingtsungchung@ntu.edu.tw )

Physiological responses of marine organisms to environmental stress revealed through biochemical
and geochemical approaches

Project description

The physiological traits and energetic costs of marine organisms fundamentally shape their distribution,
trophic position, and life-history strategies in natural ecosystems. Different functional groups often
exhibit distinct physiological strategies and energy allocation patterns when facing environmental
pressures, such as temperature fluctuations, salinity gradients, hypoxia, or pH changes. Understanding
these divergent responses is essential for predicting how individuals, populations, and communities will
adjust to ongoing environmental change.

This project aims to integrate biochemical and geochemical approaches to investigate ontogenetic
physiological traits in conjunction with reconstructed environmental histories. We employ a wide range
of biochemical analyses, including enzyme activity assays, ATP content, and hormone measurements,
as well as geochemical analyses encompassing elemental and isotope systems (e.g., 813C metabolic
proxies, 8180 temperature proxies, 8’Sr/8Sr salinity proxies, and !B pH proxies). The research scope
extends from species-level studies of marine macrofauna and megafauna, including crustaceans,
cephalopods, fishes, marine mammals, and sea turtles, to broader investigations at population,
community, and ecosystem scales. A central focus of the project is the use of diverse biogenic hard
structures such as otoliths, statoliths, shells, teeth, bones, and eyestalks for reconstructing physiological
and environmental information across life stages. Candidates with experience in biochemical or
geochemical analyses, sclerochronology, or research involving the aforementioned taxa are strongly
encouraged to apply. We particularly welcome applicants who are motivated to bridge physiology,
ecology, and environmental reconstruction using interdisciplinary analytical tools.
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Marine Microbial Ecology Lab

Dr. Yi-Chun Yeh ( Email: yichunyeh@ntu.edu.tw )
Marine microbial community dynamics and its impact on ecosystem functioning
Project description

Marine microbes drive essential processes, including nutrient cycling, carbon sequestration, and
climate regulation, that sustain the functioning of the ocean. Our lab investigates how microorganisms,
including bacteria, archaea, viruses, and protists, interact with the marine environment across both
temporal and spatial scales. We study microbial diversity, ecological dynamics, and their roles in
biogeochemical cycles, by integrating field observations, laboratory experiments, and molecular
analyses.

We welcome motivated students with backgrounds in biology, microbiology, marine science,
environmental science, or related fields. Students in our group will gain hands-on experience in
molecular biology, microbiology, bioinformatics, laboratory techniques, and scientific communication,
and will also have opportunities to participate in at-sea fieldwork.

Current research projects in our lab include:

1. Daily time-series monitoring of microbial communities to understand how microbial
interactions respond to environmental changes.

2. Long-term monitoring of marine B-diversity to examine how microbial community composition
shifts over decadal scales.

3. Investigating the trophic status of plankton (autotrophic, heterotrophic, and mixotrophic) and
how it varies across environmental gradients.

In addition to joining ongoing projects, prospective students are encouraged to develop independent
research based on their own interests.
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Quantitative Fisheries Lab
Dr. Yi-Jay Chang ( Email: yjchang@ntu.edu.tw )
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