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Exploration of frigid water yields one cool discovery

The day they added a new entry to the list of fish species on the planet, Paul Cziko and Kevin Hoefling were on a routine 
dive for the University of Illinois lab of animal biology professors Art DeVries and Chris Cheng.

As much as any dive under the ice in the Antarctic can be called routine.

They got up that morning – morning being a relative term when it's light around the clock at that time of year – and made
a short trip to a hole cut in the ice, 20 feet or so thick, and covered by a heated fishing shack near McMurdo Station, the
big U.S. research facility in southern Antarctica.

Putting on their heavy rubber dry suits, which seal out the chilly water unlike traditional diving wet suits, over layers of 
long underwear and donning the rest of their 120 pounds of gear took around 45 minutes, typical for the operation.

Finally, they dropped through the hole in the ice into the water – at 28 degrees almost cold enough to freeze the salty
ocean water and below freezing for fresh water.

The air temperature they left behind was 15 or 20 degrees.

"I remember that day being pretty nice," Cziko said recently.

Their goal was to scout out egg deposits laid by naked dragon fish in an area of flat rocks along the ocean bottom near a 
manmade jetty and water intake pipe, Cheng said. It was an attractive place for fish to lay eggs, which probably 
contributed to the big event in store for the divers that day.

The UI lab studies Antarctic fish because of an unusual quality they possess: They have antifreeze in their blood. Or rather, 
as DeVries was the first to discover, they have protein molecules in their blood that act as antifreeze by binding to ice 
crystals and preventing their growth inside the fish, which could, in effect, freeze them from the inside out if unchecked.

Funded by the National Science Foundation, DeVries, Cheng and colleagues are working to understand how the protein 
works and how the fish produce it. In addition to enhancing our understanding of biology in general and particularly in the 
Antarctic, a bellwether for changes in the global climate, the research could have applications in agriculture and food 
processing.

It might someday, for instance, result in plants engineered to be more resistant to cold or in methods for making frozen 
foods less prone to icing.

Encased in his dry suit, three layers of gloves on his hands under his three-fingered rubber mittens, Cziko felt the cold at 
first only on his lips, which were wrapped around the regulator of his air tank, as he dropped into the water.

"It's really an enjoyable feeling," he said. "You jump in, it's quiet. You're finally weightless."

The water was "tropical clear. You can see as far as your eye can see." Which might not be too far without a flashlight. The 
ice on the surface doesn't block out the sunlight. But the snow covering the ice does.

Cziko and Hoefling swam down about 60 feet, to the bottom in that locale. (They can work as deep as 130 feet and 
typically work at about 80.)

"We were collecting dragon fish eggs, swimming from site to site, when we saw this different-looking fish and both knew 
that we had to catch this fish," Hoefling wrote this month in an e-mail from Antarctica.

A Rockford resident when he's home in Illinois, Hoefling was a former commercial and Navy deep-sea diver finishing his 
civil engineering degree at the UI when he heard about DeVries. He'd wanted to work in Antarctica. Now he's been diving 
there for the UI researchers for six years.

"It has been the highlight of my life to be involved with them and their science projects," he wrote.

Cziko, an Urbana High School and recent UI graduate currently shopping for graduate schools, also was possessed by the 
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urge to see Antarctica after taking a course from DeVries. He asked the professor after class one day if he ever needed a 
hand in the Antarctic. DeVries asked him what he was doing that fall.

Neither diver had ever seen this particular kind of fish before.

There are only a few hundred types of fish known in the Antarctic, a pittance compared to the tropics. Most of the dozen,
give or take, the researchers see commonly in the dive area are smaller – and uglier.

"This fish is really quite pretty," Cziko said.

It was perch-like, kind of a shiny gold and purple, twice as big as the others in the area and heavy with unlaid eggs as it 
turned out.

"It was probably looking for a place to spawn," Cheng said.

That might have brought it up from the depths where it likely lives.

"We dove probably 50 more times that season but never saw another one like it," Hoefling wrote.

The two divers signaled each other with their flashlights and hands and maneuvered around the fish to keep it from 
getting away. Hoefling coaxed it into a net collection bag.

They swam back to the surface, put the fish in a cooler full of water and hauled it back to a jumbo-sized aquarium at 
McMurdo Station.

"Right away you could see it didn't match up with any other fish," Cziko said.

Eventually, they euthanized the fish and took X-rays and DNA samples before preserving it and shipping it back to the UI 
for more testing. That included Cziko taking the specimen to the UI College of Veterinary Medicine to image its insides and 
bone structure for comparison purposes with known species.

"That confirmed that this is distinct," Cheng said.

They announced the find in the December issue of Copeia, the quarterly journal of the American Society of Ichthyologists
and Herpetologists – that is to say, people who study fish, reptiles and amphibians.

Cziko turned to a family friend, UI classics Professor David Sansone, for help in naming the new fish. The first part of 
Cryothenia amphitreta refers to what the researchers figure is the fish's closest relative in the Antarctic. It also happens to 
translate to "from the cold" in Greek.

Amphitreta is Greek for a cave with two openings. In the case of the fish, it refers to a two-holed pit between its eyes, used 
to sense water pressure, the most obvious feature that sets it apart from other fish.

"There was some debate," Cziko said. "All my friends and family were like, 'You're going to name it after yourself, right?' "

Meanwhile, the preserved fish was sent to the Smithsonian, where any scientist with a desire to do so can take a look at it.

Differences between Cryothenia amphitreta and its cousin on the other, warmer side of the continent raise some 
interesting possibilities for studying evolution and factors in the diversification of species, Cheng said.

The new fish also has the antifreeze protein – a lot of it, giving the UI researchers another species to look at in that vein.

And it tells us the world isn't quite as small a place as it seems in this age of instant communications and airline flights to 
almost anywhere.

"We have not tapped in to all the diversity that is out there," Cheng said.
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