
G LO S S A RY

Graduate Certificate in Cruise Ship Environmental Stewardship

Marine Ecology and Conservation

Marine Ecology and Conservation

Marine ecology and conservation are integral components of the Graduate Certificate in Cruise Ship
Environmental Stewardship. This field focuses on the study of marine organisms, their interactions with each
other and their environment, as well as the conservation and sustainable management of marine
ecosystems and resources.

Abiotic Factors

Abiotic factors are non-living components of an ecosystem that can influence marine ecology and
conservation. These factors include temperature, salinity, pH, sunlight, and nutrients. Understanding abiotic
factors is crucial for assessing the health of marine ecosystems and predicting their responses to
environmental changes.

Acidification

Acidification refers to the process of seawater becoming more acidic due to the absorption of carbon
dioxide from the atmosphere. This phenomenon can have detrimental effects on marine organisms,
particularly those that rely on calcium carbonate for shell or skeleton formation, such as corals and shellfish.

Adaptation

Adaptation refers to the ability of an organism to adjust to changes in its environment. Marine organisms
can adapt to various stressors, such as changes in temperature, salinity, and food availability. Understanding
the mechanisms of adaptation is essential for predicting how marine species will respond to environmental
changes.

Alien Species

Alien species, also known as invasive species, are non-native organisms that are introduced to a new
environment where they can cause harm to native species and ecosystems. Alien species can outcompete
native species for resources, disrupt food webs, and alter habitats, leading to biodiversity loss and
ecosystem degradation.

Algal Bloom

An algal bloom is a rapid increase in the population of algae in a marine environment. These blooms can be
triggered by excessive nutrient inputs, such as nitrogen and phosphorus from agricultural runoff or sewage
discharge. Algal blooms can have negative impacts on marine ecosystems, including oxygen depletion and
harmful toxin production.
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Anthropogenic

Anthropogenic refers to human activities that have an impact on the environment. Anthropogenic stressors,
such as pollution, overfishing, and habitat destruction, can have detrimental effects on marine ecosystems
and biodiversity. Addressing anthropogenic threats is crucial for the conservation of marine environments.

Benthic

Benthic habitats refer to the seafloor and substrate where marine organisms live and interact. Benthic
communities play a vital role in marine ecosystems, providing habitat, food, and nursery areas for a wide
range of species. Protecting benthic habitats is essential for maintaining biodiversity and ecosystem health.

Biodiversity

Biodiversity refers to the variety of life forms in a particular ecosystem, including species diversity, genetic
diversity, and ecosystem diversity. High biodiversity is essential for the resilience and stability of marine
ecosystems, as it provides a range of ecological functions and services. Conserving biodiversity is a key goal
of marine ecology and conservation.

Biological Invasions

Biological invasions occur when alien species establish and spread in a new environment, often causing
harm to native species and ecosystems. Biological invasions can disrupt ecological processes, alter food
webs, and lead to the decline of native biodiversity. Managing and preventing biological invasions is
essential for marine conservation.

Biological Oceanography

Biological oceanography is a sub-discipline of marine ecology that focuses on the study of marine
organisms and their interactions with the physical and chemical properties of the ocean. Biological
oceanographers investigate the distribution, abundance, and behavior of marine species, as well as their
responses to environmental changes.

Bioluminescence

Bioluminescence is the production of light by living organisms, such as some deep-sea fish, jellyfish, and
plankton. Bioluminescence serves a variety of functions in marine organisms, including camouflage,
communication, and predator deterrence. Studying bioluminescence can provide insights into the ecology
and behavior of marine species.

Blue Carbon

Blue carbon refers to the carbon stored in coastal and marine ecosystems, such as mangroves, seagrass
meadows, and salt marshes. These ecosystems have high carbon sequestration rates, helping to mitigate
climate change by removing carbon dioxide from the atmosphere. Conserving blue carbon habitats is
essential for climate change mitigation and marine biodiversity.
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Climate Change

Climate change refers to long-term changes in the Earth's climate, including rising temperatures, changing
precipitation patterns, and sea-level rise. Climate change is a major threat to marine ecosystems, affecting
ocean circulation, water temperature, and acidity. Mitigating and adapting to climate change are critical for
the conservation of marine environments.

Coastal Zone

The coastal zone is the interface between land and sea, encompassing a variety of habitats, such as beaches,
estuaries, and wetlands. Coastal zones are highly productive and biodiverse, supporting a wide range of
marine and terrestrial species. Protecting coastal habitats is essential for maintaining ecosystem services
and biodiversity.

Coral Bleaching

Coral bleaching is the loss of color in coral reefs due to the expulsion of symbiotic algae from coral tissues.
Coral bleaching can occur in response to environmental stressors, such as high water temperatures,
pollution, and ocean acidification. Severe bleaching events can lead to coral mortality and the degradation
of reef ecosystems.

Deep Sea

The deep sea refers to the vast, dark, and cold regions of the ocean beyond the continental shelf. Deep-sea
ecosystems are characterized by extreme pressure, low temperatures, and limited food availability. Studying
deep-sea environments is challenging but essential for understanding the biodiversity and ecological
processes of the ocean.

Desalination

Desalination is the process of removing salt and other impurities from seawater to produce freshwater for
human consumption or industrial use. Desalination plants can have environmental impacts, such as the
discharge of brine and chemicals into marine ecosystems. Implementing sustainable desalination practices
is crucial for minimizing environmental harm.

Ecological Resilience

Ecological resilience refers to the ability of an ecosystem to withstand and recover from disturbances.
Resilient ecosystems can adapt to changing environmental conditions, maintain biodiversity, and provide
essential ecosystem services. Enhancing ecological resilience is a key strategy for marine conservation in the
face of environmental challenges.

Ecological Succession

Ecological succession is the process by which an ecosystem gradually changes over time, as different
species colonize and replace one another. Succession can occur in response to natural disturbances, such as
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storms or fires, or human activities, such as deforestation or pollution. Understanding ecological succession
is essential for ecosystem management and restoration.

Ecosystem Services

Ecosystem services are the benefits that humans derive from healthy ecosystems, such as food provision,
water purification, climate regulation, and recreational opportunities. Marine ecosystems provide a wide
range of ecosystem services that support human well-being and economic activities. Valuing and
conserving ecosystem services is crucial for sustainable development.

Endangered Species

Endangered species are those at risk of extinction due to declining population numbers, habitat loss, or
other threats. Many marine species, such as whales, sea turtles, and coral reefs, are classified as endangered
or threatened. Protecting endangered species and their habitats is a priority for marine conservation efforts.

Estuary

An estuary is a partially enclosed coastal body of water where freshwater from rivers and streams mixes with
seawater. Estuaries are highly productive and biodiverse ecosystems, supporting a wide variety of marine
and terrestrial species. Protecting estuarine habitats is essential for maintaining water quality, biodiversity,
and ecosystem services.

Eutrophication

Eutrophication is the excessive enrichment of water bodies with nutrients, such as nitrogen and phosphorus,
leading to increased algal growth and oxygen depletion. Eutrophication can result from agricultural runoff,
sewage discharge, and other human activities. Managing eutrophication is crucial for preventing harmful
algal blooms and maintaining water quality.

Food Web

A food web is a complex network of interconnected food chains that illustrates the flow of energy and
nutrients through an ecosystem. Marine food webs involve multiple trophic levels, from primary producers,
such as phytoplankton, to top predators, such as sharks and whales. Understanding food webs is essential
for ecosystem management and conservation.

Genetic Diversity

Genetic diversity refers to the variety of genes within a population or species. High genetic diversity is
important for the adaptation and resilience of marine organisms to environmental changes, such as climate
change or disease outbreaks. Conserving genetic diversity is essential for maintaining healthy populations
and biodiversity.

Habitat Degradation
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Habitat degradation refers to the deterioration of a habitat due to human activities, such as pollution,
dredging, or coastal development. Degraded habitats can lose their ecological functions, biodiversity, and
resilience, leading to the decline of species and ecosystem services. Restoring and protecting habitats is
essential for marine conservation.

Habitat Fragmentation

Habitat fragmentation occurs when a continuous habitat is divided into smaller, isolated patches, often due
to human activities, such as deforestation or urbanization. Fragmented habitats can limit the movement of
species, disrupt ecological processes, and increase the risk of extinction. Addressing habitat fragmentation
is crucial for maintaining biodiversity and ecosystem connectivity.

Habitat Restoration

Habitat restoration is the process of repairing and re-establishing degraded or destroyed habitats to
improve their ecological functions and biodiversity. Restoration projects can involve removing invasive
species, replanting native vegetation, and enhancing habitat connectivity. Implementing effective habitat
restoration measures is essential for marine conservation and ecosystem recovery.

Harmful Algal Blooms

Harmful algal blooms, also known as HABs, are algal blooms that produce toxins harmful to marine
organisms and humans. HABs can cause mass mortalities of fish, shellfish poisoning, and respiratory
problems in humans. Monitoring and managing harmful algal blooms are essential for protecting marine
ecosystems and public health.

Intertidal Zone

The intertidal zone is the area of the seashore that is exposed to air at low tide and covered by water at
high tide. Intertidal habitats are dynamic and diverse, supporting a variety of marine species adapted to
tolerate changing environmental conditions. Protecting intertidal zones is essential for preserving
biodiversity and coastal resilience.

Invasive Species

Invasive species are non-native organisms that establish and spread in a new environment, often
outcompeting native species and disrupting ecosystems. Invasive species can have negative impacts on
biodiversity, ecosystem services, and human activities. Preventing the introduction and spread of invasive
species is crucial for marine conservation.

Marine Protected Area

A marine protected area, or MPA, is a designated ocean area where human activities are regulated to
conserve marine biodiversity and ecosystem functions. MPAs can vary in size and management measures,
such as fishing restrictions, habitat protection, and species conservation. Establishing and managing MPAs is
a key strategy for marine conservation and sustainable use.
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Migration

Migration is the seasonal movement of marine organisms from one habitat to another in response to
environmental cues, such as temperature, food availability, or reproduction. Many marine species, such as
whales, sea turtles, and fish, undertake long-distance migrations to access feeding grounds, breeding sites,
or suitable nursery areas. Studying migration patterns is essential for understanding the ecology and
conservation of marine species.

Non-Point Source Pollution

Non-point source pollution refers to diffuse sources of pollution that cannot be traced to a single point of
origin, such as agricultural runoff, urban runoff, and atmospheric deposition. Non-point source pollution
can have widespread effects on water quality, ecosystems, and human health. Managing non-point source
pollution is essential for protecting marine environments and reducing pollution impacts.

Overfishing

Overfishing occurs when fish stocks are harvested at unsustainable levels, leading to population declines
and ecosystem degradation. Overfishing can disrupt marine food webs, reduce biodiversity, and jeopardize
the livelihoods of coastal communities. Implementing sustainable fishing practices and fisheries
management is crucial for preventing overfishing and conserving marine resources.

Plastic Pollution

Plastic pollution refers to the accumulation of plastic debris in the marine environment, such as beaches,
oceans, and seabeds. Plastic pollution can have harmful effects on marine organisms, such as ingestion,
entanglement, and habitat destruction. Addressing plastic pollution requires reducing plastic waste
generation, improving waste management, and promoting recycling and cleanup efforts.

Population Dynamics

Population dynamics is the study of how the size, structure, and distribution of populations change over
time in response to environmental factors, such as food availability, predation, and habitat quality.
Understanding population dynamics is essential for assessing the health and sustainability of marine species
and ecosystems. Monitoring population trends can help inform conservation and management decisions.

Reef Resilience

Reef resilience refers to the ability of coral reefs to recover from disturbances, such as bleaching events,
storms, or disease outbreaks. Resilient reefs can bounce back from damage, regrow coral colonies, and
maintain their ecological functions. Enhancing reef resilience through conservation measures, such as
reducing stressors and restoring habitats, is crucial for protecting coral reefs and the biodiversity they
support.

Seamount
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A seamount is an underwater mountain rising from the seafloor, often forming isolated habitats with unique
biodiversity and geological features. Seamounts are hotspots of marine life, attracting a wide variety of
species, such as deep-sea corals, sponges, and fish. Protecting seamount ecosystems is essential for
conserving deep-sea biodiversity and maintaining ecosystem connectivity.

Sea Turtle Conservation

Sea turtle conservation focuses on the protection and management of endangered sea turtle species, such
as loggerheads, green turtles, and leatherbacks. Sea turtles face threats from habitat loss, pollution, bycatch,
and climate change, leading to population declines worldwide. Implementing conservation measures, such
as nesting beach protection, fisheries regulations, and marine protected areas, is essential for preserving sea
turtle populations and their habitats.

Shark Conservation

Shark conservation aims to protect and manage shark species threatened by overfishing, bycatch, and
habitat degradation. Sharks play a crucial role in marine ecosystems as top predators, regulating prey
populations and maintaining ecosystem balance. Implementing shark conservation measures, such as
fishing quotas, trade regulations, and protected areas, is essential for ensuring the sustainability and
resilience of shark populations.

Species Recovery

Species recovery refers to the efforts to increase the population size and improve the conservation status of
endangered or threatened species. Recovery programs may involve habitat restoration, captive breeding,
reintroduction, and monitoring of species in the wild. Supporting species recovery initiatives is essential for
preventing extinction and restoring biodiversity in marine ecosystems.

Sustainable Fisheries

Sustainable fisheries aim to harvest fish stocks at levels that can be maintained over the long term without
compromising ecosystem health or the livelihoods of fishing communities. Sustainable fisheries
management involves setting quotas, reducing bycatch, protecting habitats, and enforcing regulations to
prevent overfishing and maintain fish populations at healthy levels. Promoting sustainable fisheries is
essential for conserving marine resources and supporting the livelihoods of coastal communities.

Threatened Species

Threatened species are those at risk of becoming endangered or extinct due to declining population
numbers, habitat loss, or other threats. Many marine species, such as whales, dolphins, and seabirds, are
classified as threatened by the International Union for Conservation of Nature (IUCN). Protecting threatened
species and their habitats is essential for marine conservation and biodiversity preservation.

Underwater Noise

Underwater noise refers to sounds generated by human activities, such as shipping, seismic surveys, and
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underwater construction, that can impact marine organisms and ecosystems. Noise pollution can disrupt
communication, navigation, and feeding behaviors of marine species, leading to stress, hearing damage,
and habitat displacement. Mitigating underwater noise pollution is essential for protecting marine life and
maintaining ecosystem health.

Water Quality

Water quality refers to the chemical, physical, and biological characteristics of water that determine its
suitability for aquatic life and human use. Maintaining good water quality is essential for the health of
marine ecosystems, as pollution, nutrient runoff, and sedimentation can degrade water quality and harm
aquatic organisms. Monitoring and improving water quality are key aspects of marine conservation and
environmental stewardship.

Whale Watching

Whale watching is a popular ecotourism activity that involves observing and learning about whales in their
natural habitat. Whale watching can provide economic benefits to coastal communities, raise awareness
about marine conservation, and support the protection of whale species and their habitats. Promoting
responsible whale watching practices, such as maintaining safe distances and minimizing disturbance to
whales, is essential for sustainable ecotourism and marine conservation.

Xenobiotics

Xenobiotics are synthetic chemicals or compounds that are foreign to the environment and can have toxic
effects on marine organisms. Xenobiotics include pollutants, pesticides, plastics, and pharmaceuticals that
can accumulate in marine ecosystems, leading to health risks for aquatic organisms and humans.
Monitoring and reducing the release of xenobiotics into the environment are essential for protecting marine
ecosystems and public health.

Yellowfin Tuna Conservation

Yellowfin tuna conservation focuses on the sustainable management of yellowfin tuna populations to
prevent overfishing and ensure the long-term viability of this commercially important species. Yellowfin
tuna face threats from overfishing, bycatch, and habitat degradation, leading to population declines in
some regions. Implementing conservation measures, such as fishing quotas, gear restrictions, and
international cooperation, is essential for conserving yellowfin tuna stocks and supporting the livelihoods of
fishing communities.

Zooplankton

Zooplankton are microscopic animals that drift in the water column and form a vital component of marine
food webs. Zooplankton serve as a food source for many marine organisms, such as fish, whales, and
jellyfish, and play a key role in transferring energy and nutrients through marine ecosystems. Monitoring
zooplankton populations is essential for understanding ecosystem dynamics and the health of marine food
webs.
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