
What is bioluminescence?

Think of bioluminescence as a form of communication. Organisms produce it for a variety of
reasons: attracting mates (ex. fireflies), attracting prey (ex. Anglerfish and mycena fungi), and
scaring away predators (ex. Vampire squid). According to the Smithsonian, bio is one of the
most common forms of communication in the world.
More info:
https://education.nationalgeographic.org/resource/bioluminescence/
https://ocean.si.edu/ocean-life/fish/bioluminescence

What are we looking at?

The tiny specks of bioluminescence we see here come from very small (about 0.5mm)
organisms called dinoflagellates. The species that we see is Noctiluca scintillans, which is
named after the small structures in their cytoplasm called scintillans that produce light. These
are the only dinoflagellates that contain this structure. The light comes from the emission of a
photon produced by a biochemical reaction in the scintillans when the enzyme luciferase and
luciferin combine with oxygen. The cause of this reaction is due to stress, like when we disturb
the water with our paddles. It is thought that the evolutionary purpose of this light is to ward off
predators, but the actual reason is unknown. It does not require much energy for the organisms
More info:
https://en.wikipedia.org/wiki/Scintillon
https://en.wikipedia.org/wiki/Noctiluca_scintillans

din·o·flag·el·late
a single-celled organism with two flagella, occurring in large numbers in marine plankton and
also found in freshwater.

What is flagella?
flagellum, plural flagella, hairlike structure that acts primarily as an organelle of locomotion in the
cells of many living organisms.

Habitat
Pelagic zone- the uppermost layer of the water column, the zone with the most photosynthetic
productivity

Prey and Predators
N. scintillans is eaten by copepods, hydromedusae (short-living jellyfish), and chaetognaths
(clear, swimming worms)

N. scintillans eats diatoms, copepod eggs, and marine invertebrate larvae.

https://education.nationalgeographic.org/resource/bioluminescence/
https://ocean.si.edu/ocean-life/fish/bioluminescence
https://en.wikipedia.org/wiki/Scintillon
https://en.wikipedia.org/wiki/Noctiluca_scintillans


Cool Facts

1. A scientist named Osamu Shimomura started work at the University of Washington’s
Friday Harbor Laboratories in 1962 to isolate the green fluorescent protein from the
jellyfish Aquorea victoria. He eventually succeeded and won a Nobel Prize in 2008 for
his work. This is not the same type of bioluminescence we see; it is a glow that can only
be seen under UV light. The green fluorescent protein (GFP) is used today as a
biological marker for cells, like cancer cells, or other proteins. It is also the protein
scientists have used to make animals glow.
https://embryo.asu.edu/pages/green-fluorescent-protein
https://faculty.washington.edu/cemills/Aequorea.html

2. Animals in the region that are bioluminescent:
An invertebrate related to jellyfish and sea anemones called a ‘sea pen’ lives on the
seafloor in the Salish Sea, so you won’t see it on tours, but is an animal that exhibits
bioluminescence when it is touched.

A comb jelly or ‘ctenophore’. This is an animal seen during the day as well, and appears
to have a slight glow even in sunlight. This is due to the iridescent light-scattering
properties of comb rows moving along the sides of the bodies with the purpose of
moving the comb jelly. If you see a ‘marble-sized’ spot of light in the water, you are likely
seeing a sea gooseberry, another species of ctenophora.

3. N. scintillans are more abundant on days that are sunnier and hotter because they feed
on photosynthetic organisms, and are more abundant in areas with low currents.

4. Because of their microscopic size, the viscosity of water to a dinoflagellate is the
equivalent of us swimming through honey or a highly viscous substance. They can move
themselves a little with their flagellum, but not very far.

https://embryo.asu.edu/pages/green-fluorescent-protein
https://faculty.washington.edu/cemills/Aequorea.html
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