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Light and Color in the Deep Sea

What is Light?

Light is energy traveling at the fastest speed in the universe 
through what are called light waves. Unlike ocean waves, light 
waves are electromagnetic energy. Like all electromagnetic  
energy, they have different wavelengths.  

Parts of a wave:
• Crest - the highest point of a wave 
• Trough - the lowest point of a wave 
• Wavelength - the distance between two waves 
• Amplitude - the height or depth of a wave; 1/2 the length of  
 the vibration path 
• Frequency - the number of waves that pass  
	 a	fixed	point	in	a	period	of	time

Light Under Ocean Waves

Sunlight contains all of the colors of our visible spectrum—  
red, orange, yellow, green, blue, and violet (ROYGBV). When 
all of these colors are combined together, they appear white 
as white light. Each visible color has its own wavelength, 
or distance between two waves. Red light has the longest 
wavelength in the visible spectrum and violet has the shortest 
wavelength. Wavelength shortens as you move in sequence 
from red to violet light across the spectrum.

Wavelength is also related to energy. Colors with shorter 
wavelengths, like those on the blue and violet end of 
the spectrum, have more energy than colors with longer 
wavelengths. Red light has the lowest energy.  In water, colors 
with lower energy, such as reds, oranges, and yellows are 
filtered	out	quickly.	Because	blue	and	violet	light	waves	have	
more energy, they travel deeper through water.

What happens to light as it travels down through the depths of the ocean?  
How does it affect the colors we see?
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A view of a mussel bed near New Zealand at 100 m depth, lit only by sunlight. 
Note the blue color tones. Image courtesy of NOAA Vents Program.
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As a light wave’s length increases, its energy decreases. This means the light 
waves that make up violets, indigo and blue have higher energy levels than the 
yellow, orange and red. Image courtesy of NOAA Weather Service.

A basic illustration of the depth at which different colors of light penetrate 
ocean waters. Water absorbs warm colors like reds and oranges (known 
as long wavelength light) and scatters the cooler colors (known as short 
wavelength light). Image courtesy of NOAA Ocean Exploration.

https://oceanexplorer.noaa.gov/explorations/04deepscope/background/deeplight/media/diagram3.html
https://www.weather.gov/jetstream/color

https://oceanexplorer.noaa.gov/explorations/05fire/logs/april18/media/ambient_mussels.html
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Eyes in the Twilight Zone

Very   little   light   from   the   surface   penetrates   between   200   and   1,000   meters,   in  
 what’s   known   as   the   dysphotic   or   twilight   zone.   Once   we   reach   about   1,000  
 meters   depth,   light   from   above   has   disappeared   entirely.   This   sunless   realm   is  
 known   as   the    aphotic    zone. 

Light conditions affect how much both humans and organisms see. Some deep-
sea organisms’ eyes have evolved to improve their vision in low light. They can 
be 10 to 100 times more sensitive to light than human eyes. This is one of their 
amazing adaptations that helps them survive. Meanwhile, some other deep-
sea animals have completely lost their ability to see. They rely on other senses, 
instead.

What Colors Are Found in the Deep?

The	wavelength	of	light	that	reflects	off	an	object	is	the	color	we	see.	For	
example,	an	object	we	see	as	red	in	white	light	appears	that	way	because	it	
reflects	longer,	less	energetic	red	light	waves.	It	absorbs	the	other	colors	(all	of	
which are present in white light). 

Red and orange light waves have less energy, so they are absorbed near the 
ocean	surface.	Blue	light	penetrates	much	farther,	so	blue	objects	are	more	
visible in the deep. 

What Color of Animals Do We Find There?

Red and black animals are common in the deep ocean. At this depth, few, if any, 
red	light	waves	reflect	back	to	one’s	eye.	Since	there	is	no	red	light	available,	
red animals here will appear gray or black, making them nearly invisible to other 
organisms. This helps them evade predators when there is nowhere to hide. 

ADDITIONAL RESOURCES
Why are so many deep-sea animals red in color? https://oceanexplorer.noaa.gov/facts/red-color.html
How does depth affect the color of marine animals? https://oceanexplorer.noaa.gov/facts/animal-color.html
Deep Light: https://oceanexplorer.noaa.gov/explorations/04deepscope/background/deeplight/deeplight.html

NWS color spectrum (image): https://www.weather.gov/jetstream/color 
Light penetration in the ocean (image): https://oceanexplorer.noaa.gov/explorations/04deepscope/background/deeplight/media/diagram3.html 
Ambient mussels (image): https://oceanexplorer.noaa.gov/explorations/05fire/logs/april18/media/ambient_mussels.html
Ctenophore (image): https://oceanexplorer.noaa.gov/image-gallery/welcome.html#cbpi=/okeanos/explorations/ex1905/dailyupdates/sept11/media/ctenophore.html 
Vent shrimp (video): https://oceanexplorer.noaa.gov/multimedia/video-shorts/ex1104-ventshrimp.html 
Ocean zones (image): https://oceanservice.noaa.gov/facts/light_travel.html 
Red sea toad fish (image in diagram): https://oceanexplorer.noaa.gov/okeanos/explorations/ex1708/logs/sept12/media/img1-hires.jpg 

Vent Shrimp

This potentially undescribed red ctenophore was seen 
floating gracefully in the water column. Image courtesy 
NOAA Ocean Exploration.

These vent shrimp are blind. They rely on heat sensors on 
their backs to navigate their habitat. Video courtesy of NOAA 
Ocean Exploration.

In white light, 
at the surface, 
we see red. As red light 

is filtered 
out in  
deeper 
water, red 
animals 
appear gray 
or black.

This sea toad was seen at a depth of 
over 3000 meters in the Musicians 
Seamount group northeast of Oʼahu, 
Hawaiian Islands. With the lights of the 
remotely operated vehicle, we can see 
that it is bright red, but in the dark, this 
fish appears black, well hidden in the 
deep sea. Image courtesy of the NOAA 
Ocean Exploration.

https://oceanexplorer.noaa.gov/facts/red-color.html
https://oceanexplorer.noaa.gov/facts/animal-color.html
https://oceanexplorer.noaa.gov/explorations/04deepscope/background/deeplight/deeplight.html
https://www.weather.gov/jetstream/color
https://oceanexplorer.noaa.gov/explorations/04deepscope/background/deeplight/media/diagram3.html 
https://oceanexplorer.noaa.gov/explorations/05fire/logs/april18/media/ambient_mussels.html 
https://oceanexplorer.noaa.gov/image-gallery/welcome.html#cbpi=/okeanos/explorations/ex1905/dailyupdates/sept11/media/ctenophore.html
https://oceanexplorer.noaa.gov/multimedia/video-shorts/ex1104-ventshrimp.html 
https://oceanexplorer.noaa.gov/okeanos/explorations/ex1708/logs/sept12/media/img1-hires.jpg 
https://oceanexplorer.noaa.gov/image-gallery/welcome.html#cbpi=/okeanos/explorations/ex1905/dailyupdates/sept11/media/ctenophore.html
https://aambpublicoceanservice.blob.core.windows.net/oceanserviceprod/facts/lightinocean.jpg
https://oceanexplorer.noaa.gov/multimedia/video-shorts/ex1104-ventshrimp.html
https://oceanexplorer.noaa.gov/okeanos/explorations/ex1708/logs/sept12/media/img1-hires.jpg

