
Life in the Ocean’s 

Depths 



Characteristics of the Deep Sea 

 Not enough light for 

photosynthesis 

 Organisms have to 

find food & mates in 

darkness 

 Temperatures are 

frigid throughout the 

year 

 Tremendous pressure  

 Deep-sea creatures 

have body 

temperatures close to 

the temperature of 

surrounding water 

 Organisms tolerate 

pressure 

 Metabolism is slow 

 Body densities match 

the density of the 

deep sea 



Ocean Zones 

 Euphotic Zone 

 Disphotic Zone 

 Aphotic Zone 

 Lack of light has the 
greatest evolutionary 
impact on deep-sea 
creatures 

 Mesopelagic Zone 
(“Twilight Zone”) 

 150-400 m below the 
surface 

 75% f the ocean is 
greater than 200 m 

 Little light penetrates 
below 400 m 



Color in Deep-Sea Organisms 

 Camouflage 

(countershading): 

 Hatchet Fish  

 Some fish  (“twilight 

zone”) animals don’t use 

countershading: 

 Gulper eels 

 Swallowers 

 Whalefishes 

 Blood-red shrimp & 

squid 

 

 

 

Hatchet fish: silvery 

underside, dark dorsum, 

and photopores ( light-

producing organs) allows 

fish to blend into its 

surroundings.  



Roles of Bioluminescence 

 Because sunlight cannot penetrate to the depths 

of the ocean, many deep-sea animals produce 

their own light 

 Some creatures (certain squid, crustacean, & fish 

species) have luminescent organs, while others 

have bioluminescent bacteria 

 Symbiotic relationship between host & bacteria: 

  host receives light to locate food source & find mate 

 Bacteria is given a home & supplied w/ food 



Bioluminescence, Cont’d. 

 Occurs when luciferin, a protein, combines 

w/ oxygen in the presence of luciferase & 

ATP 

 Chemical energy is then converted into 

light energy  

 Luminescent organs are found in rows of 

photophores along animals’ side or bellies 

or bioluminescent bacteria is found on 

fishes’ heads 



 Camouflage (takes place of 

countershading) 

 Mating (during breeding times, 

patterns of light identify a fish 

as being male or female 

 Identification (patterns of light 

are specific to a type of fish) 

 To attract prey 

 Defense (release 

bioluminescent fluid to 

temporarily cloud the vision of 

predator) 

Uses of Bioluminescence  

Lanternfish: 

Anglerfish: 



Seeing in the Dark 
 Deep-sea fishes can see 

their food, own species, 

& predators 

 Deep-sea fishes’ eyes are 

tubular & contain 2 

retinas (for far-sight and 

near-sight) 

 

 

 Deep-sea squids (barrel-

shaped eyes) 

 Fishes w/ small eyes rely 

on chemical stimuli to 

see 

 Fertilization is external 

(released fertilized eggs) 

float to hatch on the 

surface waters  

 Newborn feed on 

surface & go to the deep 

when they mature  



Finding Food in the Dark 
 Depths, food is scarce 

because there are no 
photosynthetic organisms to 
produce food 

 Some organisms feed on 
dead & decaying organisms 

 Others do vertical migrations 
(fish rise at night to feed & 
return to the depths during 
the day) 

 

 Gulper eels  

(huge mouths  

engulf prey) 

 

 

  Stomiatoids-have barbels 
(fleshy projection that can be 
a short hair or whip-like 
projection) that may serve as 
lures or to probe for food 

 Anglerfish have a bony 
luminescent structure that 
lures prey (prey mistake it for 
a worm or shrimp 

Black Sea 

Dragon 



Giants of the Deep 

 Reason for large size of these 

organisms is because they 

generally live longer than 

shallow-water relatives, giving 

them more time to grow 

 Colossal Squid (averages: 9-16 m) 

largest recorded was 18 m & was 

found off the coast of New 

Zealand in 1888  

 Not much is known about giant 

squids 

 

 



Living Fossils from the Deep 
 Organisms of sea’s depths 

have changed are not very 
different from their 
ancestors; “living fossils” 

 Challenger expedition (1872-
1876) discovered the Spirula, 
a mollusc  

 Vampire squid (discovered in 
1903); descendant of a group 
of molluscs similar to 
octopuses & squids  

 Coelecanth (discovered in 
1938); thought to be extinct 
for 70 million years; ancestor 
of tetrapods 

 Neopilinia (discovered in 
1952); limpet-like mollusc 

 More discoveries waiting to 
be made 

 

 

Coelecanth 

Vampire 

Squid 

Spirula 



Vents 

 Mineral-rich water off the coast of 
Oregon & Florida, Gulf of Mexico, 
& Central Gulf of CA 

 Productive even w/o solar energy 

 Vents form at spreading centers; 
coldwater seeps through the cracks 
& comes into contact w/ hot, 
mineral-rich lava. Then returns to 
the sea through chimney-like 
structures 

 2 groups of chimneys: Black & 
white smokers 

 Black smoker (emits hot clear 
copper sulfide-rich water that 
mixes w/cold water to produce 
black color) 

 White smoker (produces a stream 
of milky fluid rich in zinc sulfide) 

 





Rich Vent Communities 

 Residents: large clams, mussels, anemones, 

barnacles, limpets, crabs, large worms 

(vestimentiferan worms), & fishes 

 Primary producers: chemosynthetic bacteria 

 Primary consumers: clams, mussels, & worms 

 Cycle: deepwater vents are formed & are 

colonized by living organisms. Vent eventually 

become dormant & w/o chemosynthetic 

bacteria, vent community dies. 

 Organisms must colonize new vents to survive. 



The End 
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