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Living Ocean – Lecture Script 

Marine life in the oceans includes organisms of all sizes, shapes, and character – from the smallest bacteria and 
protists – single-celled heterotrophs and autotrophs visible through only the highest power microscopes – to the 
largest organism on planet Earth at 100 feet long – the Blue Whale. Each of these organisms interacts with and is 
affected by the oceans in different ways. Let’s explore how and why. 
 
We’ll begin by reviewing how marine organisms are classified by location –  either as plankton, nekton, or 
benthos. Nekton are organisms that spend most of their time in the water column and can swim freely and faster 
than currents. Examples include whales, most fish, and squid. Plankton are organisms that live in the water 
column, but that either cannot swim or cannot swim faster than currents. Examples include microscopic 
foraminifera, coccolithophores, radiolarian, diatoms, dinoflagellates, and the larvae of many marine animals, such 
as crabs, fish, and sea stars – as well as larger organisms like floating sargasssum weed and jellyfish. Benthos are 
organisms that live on or in the seafloor sediment. These organisms can be attached or freely moving, but must be 
unable to swim. Examples include anemones, clams, sea stars, crabs, and most seaweeds, which attach to rocks by 
holdfasts. What about organisms that live mostly on the bottom, but that can also swim? Like octopus, sawfish, 
rays, and flatfish? We call these organisms nektobenthos. 
 
Now let’s review how the physical properties of water affect marine organisms.  
 
As you may remember from a previous lecture on seawater, the viscosity of water changes as characteristics like 
temperature and salinity change. Viscosity – a fluid’s resistance to flow – plays a major role in how marine 
organisms of different sizes move through the oceans. Let’s find out what we remember about viscosity: 
 
These glass vials are filled with different viscosities of engine oil. There is a gas bubble currently at the top of 
each. When we flip over the vials, we can watch the gas bubble rise through each one of these vials at different 
speeds. The higher the viscosity, the greater a fluid’s resistance to flow, the longer it takes gas to move through 
the oil. The least viscous oil shows rapid movement of the air bubble. How does water’s viscosity compare with 
these oils? Water is much less viscous than any of these oils, and to most of us it seems very fluid indeed. The 
same is true for most large marine animals – to them, the viscosity of the water seems quite low, and this allows 
the organisms to move through the water with minimal effort. To move even more quickly through water marine 
organisms have developed a number of special characteristics, including streamlined bodies, scales to minimize 
surface drag, oil to coat surface and minimize drag, retractable fins, powerful oxygen-rich muscles to provide 
propulsion, and aerodynamically shaped caudal or tail fins. The goal for all nekton – organisms that swim freely 
through the oceans – is to be able to overpower water’s viscosity and minimize drag to increase speed. A lot of 
the same characteristics that allow marine organisms to swim quickly and minimize drag are the same things that 
world champion swimmers use. New swimsuits are designed to mimic scales. The fastest fish in the world’s 
oceans is the tuna, and the scales of the tuna fish are similar to the texture on these new swim suits. 
 
But what about microscopic organisms and floating seaweeds? These organisms have very different relationships 
with ocean viscosity. As this video shows, for a microscopic organism, the viscosity of seawater can feel quite 
strong, like what it would feel like for us to swim through honey. Small organisms can create so much drag when 
moving through the water that they can cause the other small organisms around them to be pulled along or spun 
around. Most planktonic organisms are not actually trying to move through water – they are simply trying to stay 
near the surface where they can get enough sunlight to perform photosynthesis – or where they can feed on each 
other. Plankton, because they cannot move faster than currents, want to maximize their drag to keep them afloat. 
They do so through a variety of techniques including emitting and floating in a drop of oil, having gas containers 
inside their bodies, or increasing their overall surface areas to maximize drag. They increase surface area by 
having many appendages, spines, hairs, holes, crevices, and long flat bodies. However, the best way to maximize 
drag is to just get smaller and smaller. This image shows us that as a spherical body gets larger, its surface area 
decreases relative to its overall volume. To get highest surface area per volume or weight, you want to be the 
smallest possible. 
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What adaptations have organisms made to increase buoyancy? There are a number of methods that nekton and 
plankton use to keep themselves afloat. Cartilaginous fish reduce their density with oil-rich low-density organs 
and low-density cartilaginous skeletons. Most bony fish balance their denser bony skeletons with an internal gas-
filled organ known as a swim bladder. This organ is flexible and cigar shaped. It is filled with gas or emptied as 
needed to achieve neutral buoyancy at any depth. It’s kind of like having a balloon inside your body that you can 
fill and empty as needed. The only real drawback to this organ is that descents and ascents have to happen slowly 
to give the fish time to re-equilibrate pressures in their bladders to match those outside. If they ascend too 
quickly, such as when caught on a fishing line, their internal bladders will end up at much higher pressure than 
the outside environment, and the bladder will push outward and upward through the mouth, killing the fish. If 
fish with swim bladders descend too quickly, the pressure outside will exceed the pressure in their bladders, and 
the fish will be squeezed inward. Fish with swim bladders simply make sure they rise and fall slowly. 
 
Another method of buoyancy is used by animals with hard shells. These shells can contain chambers called gas 
containers which fill with gas to keep the animal afloat. These organisms can rise and fall quickly through the 
oceans with no harmful effects unless they descend too deep. At high pressures the gas containers, because they 
are rigid, will be crushed, causing death to the animal. Organisms with gas containers include foraminifera and 
the chambered nautilus. 
 
We last talked about water pressure increases with depth in our lecture on the physical properties of seawater.  
 
Marine organisms that live at depth have to be able to handle the increase of 1 atmosphere for every 10 m of 
depth. That means that at 1 km below the surface, the pressure is 100 atmospheres or 100 times surface pressures. 
How do these high pressures affect marine organisms? In addition to the potential crushing of rigid gas 
containers, any other rigid internal cavities can be crushed, if they are filled with only air. That includes ear 
drums, nasal cavities, and lungs. Scuba divers and other diving mammals such as seals and whales will remove 
as much air as possible from these cavities before diving. Whales have collapsible rib cases. After a depth of just 
under 100 meters, the rib cage will have completely collapsed and the lungs with them. There will be no more air 
remaining in these areas. Instead all the oxygen the organism needs is stored in hemoglobin in the blood and 
myoglobin in the muscles. This oxygen is not a gas and can be used as needed. Upon ascent, scuba divers have to 
worry about a problem known as the bends. The gas these divers have been breathing have been entering the 
blood stream and dissolving under pressures equivalent to the surrounding water pressures. When they ascend, 
these gases will exsolve out, forming bubbles in the blood. This process is similar to what happens when you 
open a soda can – the lower pressure makes the gas immediately bubble out. That can kill a human if it happens 
quickly like with the soda can. To prevent this from happening, scuba divers must ascend slowly, stopping 
periodically to allow the gases in their blood to exsolve out slowly and re-equilibrate. Note: this is not a problem 
for free divers, because they are not breathing oxygen when they descend. They use up all the available gaseous 
oxygen in their blood stream as well as most of that held in their hemoglobin. When they return to the surface, 
they have no gaseous oxygen to exsolve out. Marine mammals breathe air and have lungs, yet due to their unique 
abilities to store oxygen and collapse their rib cages, they can hold their breaths for long periods of time and have 
been known to dive to depths exceeding 2 km! 
 
How does changing light color and intensity affect marine organisms? Again, as mentioned in a previous lecture 
on the physical properties of seawater, we know that the color and intensity of light change as we descend into 
the oceans. 
 
Blue light is the light that remains the longest and descends the deepest before being completely absorbed. Red 
light is absorbed first. What that means, among other things, is that objects with red pigment will have no red 
light to reflect and will absorb all available light, looking black. That’s a strategy used by some marine organisms 
that live in the lowest areas of the photic zone – by having red pigment, they appear black and thus fade into the 
surrounding darkness. It also has an important effect in the coastal waters, where green is the color that descends 
deeper. Since all photosynthesizing autotrophs have green as their primary pigment, what happens if this is their 
ONLY pigment and they are in a region where only green light is available? The green light will not be absorbed, 
and there will be no light available for photosynthesis. Organisms in these environments must have other 
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pigments, known as accessory pigments, so that they have a way to absorb the green light. Seaweeds that live in 
these regions have either red or brown accessory pigments. 
 
Another important effect of light availability is that photosynthesizing organisms can live only in areas of the 
ocean with at least 1% of surface light availability. We call this depth the base of the photic zone and the 
compensation depth for photosynthesis. Though there is still some minimal light available below this depth and 
thus photosynthesis can still technically occur, it is not enough light to make enough sugar to meet the 
photosynthesizing organisms own daily energy needs. Thus, no photosynthesizing autotrophs can exist below 
this depth. Large numbers of heterotrophs will rise above the compensation depth at night and feed on these 
photosynthesizers and on each other in the protection of darkness. During the day they descend back below the 
photic zone, just under the pycnocline, fleeing the light, where they hide and wait for the next night’s feast. We 
call this large daily migration, the deep scattering layer, because it is such a large mass of organisms it can be 
detected by sonar. One of the major consequences of this behavior is the lowest oxygen levels in the world’s 
oceans occur at the depth where these organisms hide during the day. Why? Because as they respire, they use up 
oxygen. There is no photosynthesis to replenish it. And because they are beneath the pycnocline, mixing is slow, 
so these levels get low and stay low. 
 
There are some organisms in the oceans that can produce their own light. We call this light bioluminescence. It is 
usually produced by chemical reactions either performed by the organism itself or by bacteria living with an 
organ inside the organism. Light-producing cells are called photophores. This fish has a number of photophores 
lining its belly. Why? Countershading. When fish in the ocean look up, they see a small amount of surface light 
coming downwards. These photophores allow this fish to blend in with that light for any predator below it that is 
gazing upwards. Meanwhile, predators above it looking down see its dark top, which helps it blend in with the 
darkness below. Other uses of bioluminescence include luring prey, sighting prey (by producing light in an area 
that has none), luring or communicating with mates, distracting predators, making predators more visible to their 
own predators, and luring hosts (for the organisms that are looking to find their way into the intestines of other 
organisms). Please watch the video links on the website to see some of these examples in action. 
 
How does changing temperature affect marine organisms? Some organisms in the ocean are classified as 
stenothermal – that means they can handle only very narrow temperature range. If temperatures get too hot or 
too cold, these organisms will migrate to a new location. If they can’t they die. Other organisms are eurythermal. 
That means they can handle all temperatures. These organisms can travel through and experience all the different 
temperatures in the ocean without detriment to their health. Why the differences? It all depends on how their 
internal metabolic processes function. If organisms maintain their own internal body temperatures, then the 
outside temperature doesn’t affect them. However, they do have to expend a lot of energy maintaining their 
internal furnace, so to speak. If organisms get their internal temperatures from the outside temperature, then that 
outside temperature can affect them greatly. Too cold and metabolism shuts down, or even worse, fluids and cells 
freeze. Too warm and metabolism speeds up so much that organisms burn out and die. We call organisms 
poikilothermic if they have no internal temperature regulation. You’ve probably also heard this called cold 
blooded – not a great term for most organisms, which have no blood. Poikilothermic organisms include sea 
cucumbers, sea snails, most fish, reptiles, and invertebrates. We call organisms homeothermic if they maintain a 
nearly constant body temperature independent of the surroundings and usually much warmer. This has also been 
referred to as warm blooded. Homeothermic organisms include mostly marine mammal and birds. Endothermic 
organisms sit between these two end points. They do maintain an internal body temperature that is also usually 
higher than the surroundings, but they can’t control it nearly as well as a homeotherm. Examples include some 
fish and reptiles, including great white sharks, and tuna. 
 
Increasing temperatures can trigger more than just migration or death for those who can’t migrate. Heat makes 
almost all chemical reactions happen faster. It increases the toxicity of pollutants in the water. It can also signal 
spawning. What else? 
 
Increasing temperature will decrease gas solubility, so there is less oxygen in the water for necessary respiration. 
It also decreases viscosity as discussed earlier. That means plankton will have a harder time staying afloat and 
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need to find new ways to increase their surface area, like growing new appendages or spines or hairs or forming 
chains together.  
 
What about ocean currents? How do these affect marine organisms? In the shallower areas of the world’s oceans, 
where currents are strong, organisms like seaweeds, that can grow holdfasts onto the rocks, can benefit from a 
continually recharged zone of nutrients and oxygen transported by these currents. Larval organisms use currents 
to find new locations in which to grow new populations. Organisms that are fragile, though, and cannot survive 
the high energy of currents and waves, will have to find safer places to live so they aren’t torn off rocks or pushed 
against them.  
 
So now we understand a little how the physical properties of water affect marine organisms, let’s talk about how 
the chemical properties do. 
 
To begin with, let’s review diffusion, first discussed back in our chapters on seawater. Remember: Diffusion is a 
process in which most molecules can move freely across boundaries and do so constantly, eventually achieving 
equal concentrations of all diffusing molecules on both sides of the boundary. Diffusion is a type of molecular 
transport that works quickly across small distances but takes longer across large distances. Diffusion is the key 
process at work in the lungs of mammals, including humans and blue whales.  
 
When we inhale, we take in air that is, as you know, 21% oxygen with less than 0.04% carbon dioxide. That air 
travels through our lungs and into tiny airways that have a high surface area and come in contact with our blood. 
Oxygen-poor, carbon-dioxide rich blood that has resulted from respiration processes through our bodies is 
carried to the lungs where the carbon dioxide diffuses out of the blood and into the lungs, while the oxygen 
diffuses out of the lungs and into the blood. This now-oxygen-rich, carbon-dioxide-poor blood returns to the 
body where it is available for further respiration. Our lungs have an efficiency of 25% -- meaning 25% of the 
available oxygen in the air we breathe is transferred to the blood stream. 
 
Fish have an even more efficient process for extracting oxygen. They use gills, which have a surface area ten 
times greater than the surface area of the fish’s body. The gills consist of a number of gill arches, along which run 
blood vessels that feed millions of gill filaments. Water that passes through the mouth of the fish is deflected 
across the gill filaments and out the back of the operculum or gill covering. Across these filaments, oxygen-poor, 
carbon-dioxide-rich blood moves against the current of water, allowing maximal diffusion and extracting 85% of 
the available oxygen from the seawater. This blood is then circulated through the body of the fish for respiration 
and returns to pick up more oxygen as needed. Bony fish and cartilaginous fish can be distinguished by the 
presence of an operculum – most bony fish have one, and it covers most of the gills. Cartilaginous fish have gill 
slits – like portholes in the side of a ship. This picture of a Chinook salmon caught in Northern British Columbia 
shows the individual gill arches and filaments quite well. It also shows the path that water takes from the mouth 
through to the back of the operculum.  
 
Not only is diffusion an important process in gas exchange for all marine organisms, but it is also the primary 
mechanism for autotrophs to absorb nutrients and for many organisms to eliminate their wastes. Seaweeds, 
sponges, and all single-celled organisms in the oceans do most of their molecular exchanges through diffusion 
from and to the surrounding water. In fact, one of the major differences between marine autotrophs and most 
land autotrophs is that on land, autotrophs get their nutrients and water through diffusion through their roots, 
while in the ocean diffusion can happen across all outer cell walls at any part of the organism, including all stipes 
and blades on kelp and other seaweeds. 
 
This image shows three kinds of molecular transport – all of which are important to marine life. The top image 
shows diffusion, which we’ve already discussed. The middle image shows osmosis, which we’ll get to in just a 
moment. The final image shows active transport. You can see from this image that the concentrations of 
molecules are NOT the same on either side of the boundary. Such a situation is not in equilibrium. It must be 
constantly working against diffusion. It thus requires a lot of energy to maintain. The boundary will open to 
transport of the molecule uphill so to speak, toward an area of higher concentration, but only if energy is 
provided to the system to make it happen. An example of active transport is what the body does when it stores 
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fat in blubber and other fat-rich cells or when sugar is stored for later use as needed. You can explore active 
transport processes further in a biology class. For now, it’s sufficient to know that active transport requires an 
energy source and will not happen without it. 
 
Now let’s return to the middle image – osmosis. In this case, equilibrium is reached on both sides of the 
boundary, but because the boundary has holes that allow only water molecules through, equilibrium is achieved 
not by equal numbers of each molecule on both sides, but by water moving toward the side that needs dilution. 
For example, here is a pail of fresh water. If you put your hands in this bucket, what happens?  
 
Your skin cells will allow water to move across them, but not ions. The fluid in your body is salty. What happens? 
If you’ve ever spent too long in the bathtub or swimming pool or hot tub, you know that the water will move 
across the boundary from the bucket into your hands – attempting to dilute the salty water in the cells of your 
hands. If you leave your hands in too long, they will swell up with water, and the prune appearance results, 
which actually means your skin has swollen up larger than your fingers can contain it.  
 
What happens if the pail contains seawater?  
 
The salty fluid in your hands is NOT as salty as the seawater, so the water in your body moves out into the 
seawater in an attempt to dilute it. Thus, after swimming in the ocean, your body will be dehydrated, and you’ll 
need to drink water to replace what you’ve lost. This is also why you should never drink seawater. If you do, 
once it enters your body, it will draw out the water from the surrounding cells, and you’ll actually lose vital water 
from throughout your body.  
 
This image shows how your blood cells respond to osmosis. If your cells are like this bag and contain a salinity of 
2%, when you put them into a bucket of distilled water with no dissolved ions, water will move into the bag or 
cell to dilute the 2% solution inside. That means your cells swell up with water and can burst if this situation 
persists for too long. Yes, that means that if you drink too much fresh water – and your body can’t eliminate it fast 
enough, you can die from burst blood cells. Such a situation is extremely rare, but has been known to happen 
when people are forced to drink water beyond their body’s comfort levels and capacity. When the cells or bag are 
in contact with water that is saltier, water in the cell will move outward to dilute the surroundings. Result is that 
the cells dessicate and eventually break apart. A healthy cell is shown on the right, in which water flow in and out 
are matched, because the concentrations on both sides are the same.  
 
So how do saltwater fish regulate osmosis and combat the continual water loss? They drink lots seawater, use 
specialized cells in their gills to remove the salt, and then excrete that salt periodically through very limited, but 
highly salty urine production. What about freshwater fish? How do they regulate osmosis and combat continual 
water gain? They do the opposite. They drink no water. They retain as much salt as possible within their bodies, 
and they urinate frequently mostly pure water. Because these regulation processes are completely opposite, there 
are very few fish that can do both. For this reason, there is not a large diversity of fish that can survive in estuaries 
where freshwater and saltwater mix. These are, in fact, the least diverse ecosystems in the oceans—mostly 
because of the challenges of handling changing osmotic processes.  
 
To finish up with how seawater chemistry affects marine organisms, let’s spend a little time reviewing the roles 
these organisms play in a variety of chemical cycles, starting with carbon. First let’s review terms we’ve used in 
the past to discuss the water cycle and sand migration. Carbon exists within a number of reservoirs – which we 
can think of as holding areas, in which carbon continually cycles in and out. Reservoirs for carbon include the 
atmosphere, the biosphere, the oceans, and the lithosphere. When carbon is removed from a reservoir, we 
describe its new location as a sink. When carbon is newly added to a reservoir, we call the location from which it 
has come, a source. Global carbon sources include decomposition, respiration, rock weathering (old calcite shells), 
fossil fuel burning, waste burning, cattle production (methane gas waste product), rice-paddy production, 
melting of methane hydrates on the bottom of the seafloor, reduction of solubility of CO2 when waters warm, and 
volcanic outgassing. Global carbon sinks include photosynthesis, calcite-shell deposition and burial (first as 
calcareous ooze), dissolution in natural waters, vegetation burial in swamps – later to become coal, and methane 
hydrate formation atop seafloor. 
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As we can see from this simplified image, the largest reservoir of carbon is the lithosphere, where 100 million 
gigatons are held in the rocks composed of compressed shells from dead organisms. These are mostly the shells of 
old foraminifera and coccolithophores, but also include coral reefs and nearshore mollusks. Only 150 gigatons is 
present in current marine sediments (these are the oozes that haven’t hardened enough yet to create solid rocks). 
The next highest amount of carbon is 38,100 gigatons found in deep-ocean waters, which we discussed first back 
in the seawater chemistry chapter.  
 
The next highest amount of carbon is 4,000 gigatons found in fossil fuels in the lithosphere. Then 1,580 gigatons in 
soils. Surface seawater contains 1,020 gigatons, the atmosphere 750 gigatons, and finally vegetation on land holds 
610 gigatons. The rate at which carbon moves between reservoirs is called a flux. Carbon moves between these 
reservoirs in a number of ways. The largest fluxes happen by photosynthesis of land plants, which removes 121 
gigatons a year from the atmosphere. 60 gigatons of that is returned yearly to the atmosphere through respiration 
and 60 through decomposition. Minor amounts are also released through fossil fuel combustion and 
deforestation. Diffusion allows carbon, mostly in the form of carbon dioxide gas, to move back and forth between 
the atmosphere and the oceans. As a whole that carbon dioxide prefers to be dissolved in the oceans, due to its 
high gas solubility as discussed back in the seawater chemistry chapter.  
 
How do marine organisms fit into this story? They remove carbon dioxide from the water to perform 
photosynthesis. They add it back when they decompose or respire. What is the carbon dioxide distribution in the 
oceans as result? As this graph shows, it is lowest at the surface, where photosynthesis is high and highest at 
depth where decomposition rates are highest, and solubility is highest due to the cold temperatures and high 
pressures of the deep ocean. 
 
Now let’s move on to the oxygen cycle. As you can see from this graph, we know that oxygen is highest at the 
surface, lowest at about 600 meters depth in the area we referred to earlier as the oxygen-minimum zone, and 
increases again as we descend to the bottom. Why? Near the surface, we have photosynthesis producing oxygen, 
plus we have the gas exchange that happens at the boundary between the sea surface and the air above. This 
keeps the surface, well-mixed layer relatively rich in oxygen. Under the pycnocline at the top of the deep layer, 
the deep scattering layer removes the oxygen due to respiration and with limited mixing, this value remains quite 
low. At the bottom of the oceans, the solubility of oxygen increases, so we would expect more oxygen, but again 
some of it is used up during decomposition and respiration of benthic organisms, so values here are still usually 
much lower than those at the surface. Volcanoes are not a major source of oxygen, so the dominant source of 
oxygen to deep sea water is the surface exchange that happened when this water first formed at the poles. 
 
And now onto the nutrient cycle. First a reminder of what is a nutrient. 
 
Nutrients are the building blocks of cell material. Heterotrophs get their nutrients through the food they eat. 
Autotrophs make their own food, so they must receive their nutrients, such as iron, calcium, nitrogen, and 
phosphorus, directly from the surrounding water usually through diffusion as mentioned previously. That means 
that autotrophs are confined to areas of the ocean where nutrient concentrations are high. So where do these 
nutrients come from? How are they moved around? And what are their sinks? Nutrient sources to the ocean 
include decomposition, rock weathering along the coast, and rock weathering and fertilizer from land brought to 
the ocean via rivers. Nutrient sinks from the ocean include nodule and sediment deposition on the bottom of the 
seafloor (hydrogenous sediment), fecal pellets and molts settling to bottom of seafloor, dead vegetation settling to 
bottom of seafloor, and marine organism growth and feeding. Because of these sources and sinks, we would 
expect nutrients to be high near rivers and agriculturally rich or highly populated coastlines. We would also 
expect high nutrients on the bottom of the seafloor where most decomposition happens. We would expect 
nutrients to be low in the surface waters where there is a well-developed pycnocline, because they would be used 
up and carried to the seafloor through death and sinking. The only way to restock the surface waters in these 
areas with nutrients is for upwelling to occur. Refer back to the lecture on currents to review what causes 
upwelling. 
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This chart of two of the major nutrients needed by marine autotrophs confirms our understanding – they are low 
to nonexistent at the surface and much higher at depth. In fact, it is for this reason that nutrients are considered 
one of the major limiting factors for biological productivity. Without nutrients, autotrophic populations cannot 
be sustained. Without autotrophs, heterotrophs have no food source. Thus nutrient-poor surface waters will be 
devoid of life – marine deserts. Going back to a previous conversation, these marine deserts will be noticeable 
because of their clear waters and deep photic zone. These waters are the crystal-clear blue waters typically found 
in the tropics. Why there? Well-developed pycnoclines and no rivers. 
 
It’s not just the physical and chemical characteristics of seawater and ocean ecosystems that affects marine 
organisms – they can have a great impact on each other as well. Some organisms live in very close symbiotic 
relationships with each other – which means one or both rely on the other for their survival. One type of 
symbiosis is called commensalism – in which one organism benefits, and the other isn’t harmed or helped. This 
owl limpet is being used by the tiny buckshot barnacles as a substrate on which to grow. As the owl limpet moves 
over the rock, the barnacles are carried through the water column giving them greater access to food. Barnacles 
get their food by filtering it out of the water. They remain fixed in location and so are depending on the 
abundance of planktonic organisms living in the water around them. Another example of commensalism is 
shown in this picture here. This small amphipod is living attached to the outside of a sponge. Sponges filter huge 
quantities of water through their pores every day. This amphipod sits outside one of those holes and feeds itself 
off the organisms in the currents.  
 
Mutualism is a form of symbiosis in which both organisms benefit. An example is shown here with anemone and 
clown fish. Stinging cells in the anemones scare off the predators of the clown fish. The clown fish has developed 
an immunity to the toxins in the stinging cells, and they hide in the anemone. But they also can aggressively 
attack and scare off the anemone’s main predators – sea stars and sea snails. So both benefit. Another example of 
mutualism happens inside this sunburst anemone on the Pacific Coast. Its green color comes from tiny 
photosynthesizing algae that live within it and get their nutrients from the waste of the anemone. The anemone, 
in turn, feeds off the garden of algae as needed to supplement its own food source. Heterotrophs that act as hosts 
for this special type of mutualistic relationship, in which an autotroph lives within and acts a food source for the 
heterotroph (like a live-in garden) are called mixotrophs. Other examples include most tropical corals and tube 
worms that live around hydrothermal vents. 
 
The remaining type of symbiosis is called parasitism. In this case, the host is actually harmed by the symbiont. 
An example is shown here. These sucker isopods attack the outside of this greenling fish and get their sustenance 
from feeding directly off the fish’s body. Naturally this is harmful to the fish. Similar parasitic relationships 
happen with worms that live in the intestines of a variety of marine mammals,  feeding off the food the animal 
has eaten and significantly decreasing the nutrition these animals receive from their meals. Here is another 
example – sea lampreys – jawless fish that bore into the outside flesh of other fish and feed off them. Note: 
parasites will not usually kill their hosts – to do so would be self-defeating. They feed just enough to meet their 
own needs, depending on their host to stay alive long enough to support their needs. 
 


