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From sharks to fire ies to fungus, glowing is the way to go. 

 
For a moment, I held the Milky Way in my hands.  There, cupped in my 
open palms, lay dozens upon dozens of glittering stars. One by one, they 
faded to black. Yet all I had to do was scoop a hand into the water 
surrounding us, and I held another fistful of starlight. 
 
My wife and I were bobbing in a kayak in one of Puerto Rico’s famous 
bioluminescent bays. It was night, and while there were true stars above 
us, the ones in my grasp were really dinoflagellates—single celled 
organisms that give off light, or “bioluminesce,”whenever they’re 
disturbed.  
 
Bioluminescence is as widespread as it is wild and 
mysterious. Jack-o’-lantern mushrooms, flashlight 
fish, and fireflies are among the many organisms 
that bioluminesce. Scientists are still discovering 
new examples, especially at sea, where 
bioluminescent species are particularly varied and 
abundant. In certain parts of the ocean, 80 to 90 percent of sea creatures 
make light or carry microbes in their bodies that do so. 
 
Experts are studying why marine life forms evolved to flash or glow, as 
well as how and when they do it.  
 
The “why” is worth thinking about. If you’re a defenseless bit of life whose 
main hobby is hiding from predators, shining a light on your location 



doesn’t seem like a winning strategy. And yet, bioluminescent organisms 
can protect themselves by making light. One way light protects them, 
believe it or not, is camouflage. 
 
Not far beneath the waves lies a realm that’s in 
almost permanent twilight. Only a little sunshine or 
moonlight filters down, and everything is bathed in a 
faint blue. In this world, an easy way to catch prey is 
simply to look up—and attack any tasty creatures you 
see silhouetted against the light above. 
 
That’s where bioluminescence can provide a 
chameleon-like disguise. Lighting up your body can make your silhouette 
blend in with the sky above you. For example, nearly all krill—the tiny 
crustaceans that 
are food for everything from small fish to huge baleen whales—have 
eyelike structures called photophores on their undersides. The 
photophores give off light with a similar color and intensity to the light 
shining down from above. This makes krill semi-invisible from below. 
 
Bioluminescence can also help fend off an attack. Some species glow to 
warn predators that they’re poisonous. Others confuse or blind their 
attackers by spewing clouds or jets of glowing chemicals while 
trying to escape. 
 
Some ocean organisms, if attacked, produce what scientists call a burglar 
alarm—a kind of visual 9-1-1 call. The goal is for the light to attract a larger 
fish that’s only too happy to gobble up the flashy prey’s attacker. 
 
Scientists think this is the case with the dinoflagellates I saw. By lighting 
up, the dinoflagellates—which are hunted by small crustaceans called 
copepods—may be trying to draw a copepod-eating fish to the scene. 
In lab experiments, copepods tend to scoot away when dinoflagellates 
light up. This suggests that the light display really does scare off copepods. 
 



In general, any flash of light in the deep ocean is a signal that something’s 
happening. Like humans, some ocean animals will flee the action and 
others will charge toward it. Edith Widder, a marine scientist who studies 
bioluminescence, recently got the first-ever video footage of a new giant 
squid species; she lured it to her camera with a flashing light that looked 
like a jellyfish in distress. 
 
Bioluminescence is not only used to avoid getting eaten. Sometimes it’s 
used for the opposite purpose. In the open ocean, a steady stream of 
debris—mostly dead organisms and their feces—drifts down through the 
water. To survive, the bacteria that are caught in this sinking stuff 
desperately need to find their way into the gut of another animal. So they 
glow. Glowing is a great way to get the attention of something that’s 
willing to eat you (even if you live in a garbage heap). 
 
Certain predators, including some anglerfish, have what is essentially a 
glowing lure that hangs from their heads and dangles near their mouths. If 
you mistake that lure for some yummy food, you’re probably a goner. 
 
The cookie-cutter shark may take the cake for the 
cleverest bioluminescent costume. This small shark 
feeds on larger prey, including tuna, with the help of a 
light display that both camouflages it and acts as a lure. 
Photophores cover the shark’s whole underbelly, 
except for a patch under its chin that’s shaped like a 
smaller fish. Thinking it has spotted an easy meal, 
another fish swims up from below. Then the cookie-
cutter shark twists and strikes dinoflagelare first. It gets its name from its 
bite, which takes a cookie-shaped chunk out of its prey. 
 
Another key reason animals use bioluminescence is to find a mate. For 
example, the female anglerfish has lantern-like lures that may attract 
males in addition to prey. After he’s found a female, a male anglerfish 
latches onto her for life, his body wasting away to almost nothing. On 
land, lightning bugs use each other’s flash patterns to pick a suitable mate. 



 
The chemistry of bioluminescence gives us a hint about how it evolved. 
Each light-generating organism uses two main molecules to do it. One is a 
sort of fuel called a luciferin. The other, called a luciferase, helps 
the luciferin react with oxygen to make light. 
 
Some closely related species share the same luciferin and luciferase 
molecules, which tells us they probably got their ability to bioluminesce 
from a common ancestor (like you and your cousin both inherited your 
grandmother’s red hair). But other related species have 
totally different chemical machinery for making light. 
According to scientists, these clues tell us that 
bioluminescence evolved at least 40 different times 
throughout history. 
 
No wonder the bioluminescent club is so diverse. The 
group includes not only all those ocean organisms but 
also a variety of insects and worms, at least one snail, and the jack-o’-
lantern mushroom: it might look tasty, 
but at night it glows to warn hungry foragers it’s toxic. 
 
Still think bioluminescence is little more than a spooky trick? Consider this: 
when the 2008 Nobel Prizes were given out, one group of winners were 
the scientists who created “green fluorescent protein,” a valuable tool in 
medical research. What did they use for their raw material? One of the 
genes that a jellyfish species uses to light up the deep. 

 

 

 

 


