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Biological Oceanography examines the ecological issues of marine ecosystems in
unprecedented scope and depth. It is a branch of ecology and the major important parts of
marine biology. The marine ecosystems are rich in linkages between biophysical and social
elements that generate powerful intrinsic dynamics. The class is able to explain the
increasing range of scientific studies that have highlighted unexpected consequences of
human activity. Marine ecology includes: autecology, population ecology, community
ecology, ecosystem ecology and applied ecology. This class provides an accessible
. . discussion of some of the most important aspects of ecosystem ecology and the potential
2
ﬁﬁf%ﬂﬂ;;ﬂ%}tﬁﬁ relationships between them, including the relationship between marine biotic component
and abiotic component, the characteristic of each ecological factor, relationship among
and within the population, evolution and selection of population, structure and component
of community, energy and food web circulation, marine fishery management, marine
pollution and harmful algae blooms, marine biodiversity and recovery ecology, etc. will
be discussed. What can ecological science contribute to the sustainable management and
conservation of the natural systems that underpin human well-being? Bridging the natural,
physical and social sciences, this class shows how ecosystem ecology can inform the
ecosystem services approach to environmental management.
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% —% Introduction # —%The aqueous environment 2.1 The fluid
environment: Viscosity, Reynolds numbers, tides, waves 2.2 The chemical
environment: Salt, nutrients, oxygen, vertical gradients 2.3 The
illuminated environment: Light in the ocean ( vertical, day/night
seasonal)

%~ & The aqueous environment 2.4 The benthic environment: grain size
substrate type, organic matter 2.5 Primary production, energy flow and
food webs ZF =#Adaptations 3.1 Challenges of Life in water vs life on
land 3.2 Adaptations to fluid forces—swimming, sinking 3.3 Adaptations
to major abiotic and chemical factors: temperature, light, salinity, DO

# =% Adaptations 3.4 Adaptations to limiting nutrients/food 3.5
Reproduction and Life cycles 3.6 Living in the vertical- migrations
clines, layers

U &EUnique biomes and habitats 4.1 Tropics and coral reefs 4.2 Polar
regions 4.3 Hydrothermal vents 4.4 Estuaries— 2 layer structure
typology, retention, productivity

HFFHZEThe ‘why’ of biogeography 5.1 Ocean biogeography; paradox of
the plankton; Size, Scales and allometry- relating physical scales to
biological scales 5.2 Competition and niche theory; resource
competition; island biogeography and neural theory; Defense mechanisms
5.3 Ecological stoichiometry; Redfield stoichiometry; growth rate
hypothesis 5.4 Predation and Trophic cascades 5.5 Parasitism

HNEMarine ecology in a changing world 6.1 Carbon, warming,
acidification 6.2 Changing nutrient cycles/ eutrophication

H7NEMarine ecology in a changing world 6.3 Fisheries
overexploitation/aquaculture 6.4 Invasive species 6.5 Other Pollutants:
oil, organics, plastics

-t &EMarine ecology and geopolitical challenges 7.1 Sea level rise 7.2
Geoengineering
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