
Chapter 10 Voc





Habitat
• Place where an organism lives

• Ex. Coral reef, open ocean, deep sea



Abiotic factors
• Nonliving components of an ecosystem

• Ex. Rocks, soil, water



Biotic factors
• Living components of an ecosystem

• Ex. Fish, crabs, lobsters, seaweed



Dissolved Organic Matter
• DOM 

• Waste dissolved in the water

• Ex. Fish pee



Detritus

• Dead organic matter in solid form

• Decaying seaweed, cast off seagrass, 

mangrove leaves, discarded exoskeletons 

and dead skeletons

• Important energy pathway in marine 

ecosystems because many marine 

organisms feed on it



Autotroph
• Produce their own food

• Ex. Plants and seaweed



Heterotroph
• Eat other organisms for energy

• Ex. Sharks, fish, whales



Producers
• Autotroph 

• Make their own food



Consumers
• Heterotroph

• Eat other organisms





population
• a group of individuals of the same species 

that live together



Community
• all the different populations of organisms 

that live in the same place



decomposers
• Break down non-living organic matter into 

its original components

• Bacteria and fungi



Major Nutrients in the Marine Environment
• Phosphorus

• Nitrogen













Chapter 10

An Introduction to 

Marine Ecology



Habitat

• Natural environment where 

an organism lives

• Has distinct characteristics

that help determine which 

organisms live there and 

which do not



Aspects of the Environment that affect Marine 

Life

• Amount of light

• Type of bottom

• Temperature

• Salinity

• Waves

• Tides

• Currents



Ways that marine organisms affect each other

• Eat each other

• Crowd each other

• Provide habitat for other 

organisms

• Even cooperate



Ecology

• Study of interactions 

between organisms and 

how they affect the 

abundance and 

distribution of organism

• Branch of biology



The 

Organization of 

Communities



Parts of the environment

• ABiotic factors – non-

living factors – physical 

and chemical features 

such as salinity or bottom 

type

• Biotic factors – living 

factors



• The nature of life in a 
particular habitat is 
determined by the abiotic 
and biotic factors

• These factors put different 
demands on organisms and 
organisms must adapt to 
those demands

• Individuals can adapt to 
varying degrees by changes 
in behavior or metabolism –
physiological metabolism –
not passed on



• Population – a group of 

individuals of the same 

species that live together

• Community – all the 

different populations of 

organisms that live in the 

same place
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How Populations Grow



• When conditions are right, 

organisms can produce many 

more offspring than it takes to 

just replace themselves

• Population grows faster and 

faster, and there is a population 

explosion

• If reproduction is left unchecked, 

any species could grow to cover 

the earth in a relatively short 

time





Controls of population growth
• Abiotic environmental changes can 

cause favorable conditions to 

disappear

• Some organisms will slow 

reproduction when their habitats 

become too crowded

• Fight among each other

• Possibly cannibalize each other

• Diseases spread faster

• Large populations pollute the 

environment



Limiting Resources
• Use up resources like food, 

nutrients and living space

• Short supply restricts the growth of 

a population

• Ex. Dinoflagellates – open ocean –

lack of nitrate
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Carrying Capacity
• Largest population size that 

can be sustained by the 

available resources



Competition
• When a resource is in short supply 

and one organism uses the 
resources at the expense of another

• Intraspecific competition –
competition between members of the 
same species 

• Interspecific Competition –
competition between species



• Those who compete successfully

survive to replace themselves by 

reproducing – non-successful 

disappear – population evolves



Ecological Niche

• Each species has its own 

role

• Combination of virtually 

every aspect of its 

lifestyle; what it eats, 

where it lives, when and 

how it reproduces, how it 

behaves



Eating Each Other



• Predation – act of one organism 

eating another

• Predator – does the eating 

(carnivore)

• Herbivory – refers to a predator 

of plants

• Prey – gets eaten

• Predators and prey exist in a 

delicate balance









Predatory Strategies

• Swift and powerful

• Sneak up

• Lure

• Drill through shells

• Evert their stomachs to digest 

prey outside their bodies



Prey Strategies

• Natural selection favors the 

prey individuals that are 

best at getting away

• Ex. Fast and elusive, 

camouflage, spines, shells 

or other defensive 

structures, distasteful or 

even poisonous chemicals



Coevolution

• There is a continual arms 

race between predators and 

their prey

• Predator gets better at 

catching prey and prey get 

better at escaping



Living Together





• Coevolution becomes 

even more important 

when species interact 

more intimately



Symbiosis

• A close relationship between 

two species

• Means “living together”

• Smaller partner in the 

symbiosis is called the 

symbiont

• Larger one –host

• Three types



1.  Commensal

• One species obtains 

shelter, food or some other 

benefit without affecting 

the other species one way 

or another

• Ex. Barnacles on a whale



Parasitism

• When the symbiont 

benefits at the 

expense of the host











Mutualism

• Both partners benefit 

from the relationship

• Cleaning associations –

cleaning wrasse 

(Labroides) picks 

parasites and diseased 

tissue off fish that come 

to its cleaning station
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• Facultative symbiosis –

partners can get by without 

the other if they have to

• Obligate symbiosis – one or 

both partners depend on 

each other ex. Lichens 

(algae and fungi)



The Flow of 

Energy and 

Materials



• All living things use energy to 
make and maintain the complex 
chemicals necessary for life

• Autotrophs – get energy from 
the non-living environment (sun) 
– photosynthesis

• Heterotrophs – when one 
organism eats another, both the 
organic material and the energy 
stored in it are passed from one 
to the other



• The pathways taken by 

energy and materials tell us 

a lot about how an 

ecosystem works



Trophic Structure

• The flow of energy and 

matter through an 

ecosystem can be traced by 

observing the feeding or 

trophic relationships among 

its organisms:  who makes 

the food and who eats it



• Primary producers –

autotrophs that make the 

food

• Consumers –

heterotrophs that eat the 

producers

• Food chain – the transfer 

of energy through the 

system usually take place 

in several steps





• Trophic level – each of the steps 

in the food chain

• Food web – all the 

interconnecting feeding 

relationships in a community









• First level or primary 

consumers – feed directly on 

the producers

• Second level or secondary 

consumers – predators that 

eat the primary consumers

• Third level or tertiary 

consumers – predators that 

eat the secondary consumers

• Top predators – end of the 

food web



The Trophic Pyramid



• Instead of being passed on to 
the next higher energy level, 
much of the energy contained 
in a particular trophic level is 
used up by the activities of the 
organisms

• Energy and organic matter are 
also lost as heat

• Only 5 to 20% of the energy in 
one trophic level is passed on 
to the next (average 10%)



Example of the 10% rule
• Diatoms – 10 million calories 

of energy 

• Krill - Primary consumers will 

get 1 million calories

• Whales – 100,000 calories





• Pyramid of energy – can 

represent the trophic 

structure of ecosystems

• Pyramid of Numbers – shows 

numbers of organisms at 

each trophic level

• Biomass – total weight of 

tissue

• Pyramid of biomass – shows 

the biomass at each level



• To support a given biomass of 

primary consumers, primary 

producers must make about 10 

times as much living tissue

• Ex.  1000 grams of copepods 

need to eat 10,000 grams of 

phytoplankton



Decomposers
• Break down non-living organic matter into 

its original components

• Bacteria and fungi

• At each step in the food webs some 

organic matter is lost rather than being 

eaten by higher-level consumers



Dissolved Organic Matter

• DOM

• Waste dissolved in water



Detritus

• Dead organic matter in solid 

form

• Decaying seaweed, cast off 

seagrass, mangrove leaves, 

discarded exoskeletons and 

dead skeletons

• Important energy pathway in 

marine ecosystems because 

many marine organisms feed on 

it



Variations in Primary Productivity

• Amount of primary production 
varies dramatically from one 
environment to  another

• Productivity depends largely on 
physical characteristics of the 
environment – amount of light 
and nutrients

• Coral reefs and salt marshes 
have the highest productivity 
while pelagic environments 
have less









Standing Stock

• Total amount of 

phytoplankton in the 

water



Cycles of Essential 

Nutrients



• Materials that make up organic 

matter can be used over and 

over in repeating cycles

• Three major cycles – carbon, 

nitrogen and phosphorus



Cycle Basics

• Start out as simple organic 

molecules that are then 

converted into other forms and 

incorporated into the tissues of 

autotrophs

• Then the organic material is 

broken down by digestion, 

respiration and decomposition, 

the raw materials are released 

back to the environment and the 

cycle begins again



• Human alteration of these 

natural global cycle could have 

profound impacts on life on 

earth that we are not yet able to 

predict

• Ex. Carbon dioxide and global 

warming



Carbon Cycle

Carbon Cycle





Phosphorous Cycle



Biogenous Sediment

• Made of the skeletons and shells 

of marine organisms



Nitrogen Fixation

• Conversion of nitrogen gas 

into nitrogen compounds that 

can be used by primary 

producers as nutrients





Ecological 

Zonation of the 

Marine 

Environment



• Different parts of the ocean 

harbor very distinct 

communities

• communities are 

characterized according to 

where and how the 

organisms live



Classification based on Lifestyle

• How it lives 

• on the bottom 

• in the water column



Benthic
• live on or buried in the 

bottom 

• Benthos

• Sessile – attached to one 

place



Pelagic
• Live up in the water column

• Plankton – swim weakly, at 

the mercy of the currents

• Phytoplankton – autotrophs

• Zooplankton – heterotrophs

• Nekton – organisms that can 

swim well enough to oppose 

the currents – most are verts





Classification based on where they live

• Zonation for benthic organisms 

relates to where they live

• Intertidal zone or littoral zone –

area where land and sea meet

• Subtidal or sublittoral zone –

area below the intertidal zone

• Deep sea floor – bathyal, 

abyssal and hadal



• Zonation for pelagic organisms

• Divisions based on the 

continental shelf

• Nertic zone – lies over the 

continental shelf

• Oceanic zone – pelagic waters 

beyond the shelf break



• Pelagic can also be divided by 

depth zones

• Epipelagic – shallowest – plenty 

of light for photosynthesis

• Mesopelagic – lies below 

epipelagic – enough light to see

but not to support 

photosynthesis



• Deep sea environment 

• Bathypelagic

• Abyssopelagic

• Hadopelagic

• Areas characterized by no sunlight







The End ……


