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PATTERNS OF GLOWING SHARKS GET CLEARER WITH DEPTH 
	  
NEW STUDY WITH “SHARK-EYE” CAMERA REVEALS THAT BIOFLUORESCENT CATSHARKS INCREASE 

LIGHT CONTRAST UNDERWATER; MIGHT BE USED FOR COMMUNICATING WITH EACH OTHER 
 

A team of researchers led by scientists from the American Museum of Natural 

History has found that catsharks are not only able to see the bright green biofluorescence 

they produce, but that they increase contrast of their glowing pattern when deep 

underwater. The study, conducted with a custom-built “shark-eye” camera that simulates 

how the shark sees underwater, shows that fluorescence makes catsharks more visible to 

neighbors of the same species at the depths that they live and may aid in communication 

between one another. The work was recently published in the journal Scientific Reports.  

 “We’ve already shown that catsharks are brightly fluorescent, and this work takes 

that research a step further, making the case that biofluorescence makes them easier to see 

by members of the same species,” said John Sparks, a curator in the American Museum of 

Natural History’s Department of Ichthyology and a co-author on the paper. “This is one of 

the first papers on biofluorescence to show a connection between visual capability and 

fluorescence emission, and a big step toward a functional explanation for fluorescence in 

fishes.” 

Sparks and his colleagues recently released the first report of widespread 

biofluorescence—a phenomenon by which organisms absorb light, transform it, and emit it 

as a different color—in the tree of life of fishes, identifying more than 180 species that glow 

in a wide range of colors and patterns. Unlike the full-color environment that humans and 

other terrestrial animals inhabit, fishes live in a world that is predominantly blue, because 

with depth, water quickly absorbs the majority of the visible light spectrum. In recent years, 

the research team has discovered that many fishes absorb the remaining blue light and re-



 

	  

emit it in neon greens, reds, and oranges. By designing lighting that mimics the ocean’s 

light along with cameras that can capture the animals’ fluorescent light, the researchers, on 

their travels around the world, are able to capture this hidden biofluorescent universe. The 

researchers also recently made the first observation of biofluorescence in marine turtles. 

“Our next question was ‘What does all this newfound biofluorescence we are 

finding in the ocean mean?” said paper author David Gruber, an associate professor of 

biology at Baruch College and a research associate at the American Museum of Natural 

History. “Can these animals see other animals that are biofluorescing in the deep blue sea? 

And are they using it in some way?” 

To further explore this phenomenon, the researchers focused on the visual ability of 

two different catsharks: chain catsharks (Scyliorhinus retifer) and swellsharks 

(Cephaloscyllium ventriosum). With the help of Cornell University veterinary expert Ellis 

Loew, the researchers used a technique called microspectrophotometry to determine how 

the sharks’ eyes absorb light, discovering that they have long rod pigments that help them 

see in low-light environments. They used this information to build a special camera filter 

that simulates how light hits a shark’s eyes.  

Gruber and Sparks then went on a number of expeditions to Scripps Canyon in San 

Diego County, where they observed swellsharks in their native habitat, about 100 feet 

underwater. During night dives, the team stimulated biofluorescence in the sharks with 

high-intensity blue light arrays housed in watertight cases. The resulting underwater light 

show is invisible to the human eye. To record this activity, the researchers used custom-

built underwater cameras with green filters, which block out the blue light, as well as the 

newly developed “shark-eye” camera to get a better idea of how the shark sees the 

underwater display.  

“Some sharks’ eyes are 100 times better than ours in low-light conditions,” Gruber 

said. “They swim many meters below the surface, in areas that are incredibly difficult for a 

human to see anything. But that’s where they’ve been living for 400 million years, so their 

eyes have adapted well to that dim, pure-blue environment. Our work enhances the light to 

bring it to a human perspective.” 

By mathematically modeling images from the shark-eye camera, the researchers 

found that the contrast of the patterns on the biofluorescent sharks increases with depth, 



 

	  

suggesting that the animals can not only see the light, but are also likely using it to 

communicate with one another. The researchers were only able to dive to the top depth 

range of where this shark lives, where blue and some green light exists. Their model shows 

that at deeper depths, where the water is bluer, the contrast created by the fluorescence is 

even greater. 

Other researchers involved in this work include Dimitri Deheyn, Scripps Institution 

of Oceanography at UC San Diego; Derya Akkaynak, University of Haifa; Jean Gaffney, 

City University of New York; W. Leo Smith and Jennifer Stern, University of Kansas; 

Matthew Davis, St. Cloud State University; and Vincent Pieribone, Yale University School 

of Medicine.	  
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grant #s FA9550-14-1-0008 and FA9550-10-1-0555, National Science Foundation grant #s 

DEB 1257555, 1258141, and MRI 1040321; and National Geographic Society grant #s W101-

10, W114-12.  
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Scientific Reports paper: http://www.nature.com/articles/srep24751 

	  

AMERICAN MUSEUM OF NATURAL HISTORY (AMNH.ORG) 

The American Museum of Natural History, founded in 1869, is one of the world’s 

preeminent scientific, educational, and cultural institutions. The Museum encompasses 45 

permanent exhibition halls, including the Rose Center for Earth and Space and the Hayden 

Planetarium, as well as galleries for temporary exhibitions. It is home to the Theodore 

Roosevelt Memorial, New York State’s official memorial to its 33rd governor and the 

nation’s 26th president, and a tribute to Roosevelt’s enduring legacy of conservation. The 

Museum’s five active research divisions and three cross-disciplinary centers support 

approximately 200 scientists, whose work draws on a world-class permanent collection of 

more than 33 million specimens and artifacts, as well as specialized collections for frozen 

tissue and genomic and astrophysical data, and one of the largest natural history libraries in 

the world. Through its Richard Gilder Graduate School, it is the only American museum 

authorized to grant the Ph.D. degree and the Master of Arts in Teaching degree. Annual 



 

	  

attendance has grown to approximately 5 million, and the Museum’s exhibitions and Space 

Shows can be seen in venues on five continents. The Museum’s website and collection of 

apps for mobile devices extend its collections, exhibitions, and educational programs to 

millions more beyond its walls. Visit amnh.org for more information. 
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Become a fan of the Museum on Facebook at facebook.com/naturalhistory, follow us 
on Twitter at twitter.com/AMNH, Instagram at @AMNH, and Tumblr at amnhnyc.  
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