
Extremophiles
It would not be a good idea to go for a swim in Searles
Lake, California. There is almost no water in the lake, if
you can even call it a lake. It is mostly filled with salt-
crusted ooze that smells like a combination of rotten
eggs, decaying fish, and moldy cheese. It is as corrosive as
bleach, with a pH of 9.8. It also has high levels of a deadly
poison known as arsenic, and could easily kill a human
who tried to drink it. Nothing could live in such a toxic
environment, right?

That is what scientists assumed for decades until U.S.
Geological Survey scientist Ron Oremland decided to collect some of the ooze and look at it under the
microscope. Dr. Oremland is a geomicrobiologist, which means he studies the intersection of geology and
microscopic life. He discovered a bacteria called SLAR-1 thriving in the toxic ooze. SLAR-1, he later
determined, survives by “breathing” arsenic, similar to how we breathe oxygen.

Another place you would never expect to find life is deep underground, where there is no sunlight and almost
no oxygen. But geomicrobiologists Tullis Onstott and Gaetan Borgonie discovered a worm called
Halicephalobus mephisto wiggling around more than two miles beneath Earth’s surface. The heat and
crushing pressure at that depth are so extreme that even the scientists were shocked to find worms there.
Tullis Onstott said that "it scared the life out of me when I first saw them moving."

SLAR-1 and Halicephalobus mephisto are part of a class of organisms that live in places on Earth we would
never expect. These life forms are called extremophiles. Extremophiles live where no other life can, in
conditions generally considered fatal. Other extremophiles include:

 Tardigrades, tiny animals known colloquially as water bears or moss
piglets, which can survive exposure to extreme temperatures,
extreme pressures (both high and low), air deprivation, radiation,
dehydration, and starvation. Tardigrades have even survived
exposure to outer space!
The bacteria Strain 121, which eats iron and thrives in volcanic vents
at the bottom of the ocean that are hotter than boiling water (250°
F, 121° C).
Bacteria trapped under the ice in Antarctica with no light, no oxygen,
at temperatures of about 8° F (-13° C).
Bacteria in Pitch Lake, the world’s largest deposit of asphalt.
Yellowstone’s metallosphaera bacteria, which also eat iron, and live in boiling lakes as acidic as battery
acid. These bacteria are what give Yellowstone’s lakes their beautiful colors.

Extremophiles are particularly interesting for scientists who are looking for extraterrestrial life, like the
researchers at the SETI Institute (Search for Extraterrestrial Intelligence). On Earth at least, it seems like
wherever life can possibly survive, it thrives. If extremophiles can live in Earth’s most hostile environments,
why not other places in our solar system, or beyond?
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Even though the discovery of any kind of life in space would be world-
changing, some SETI scientists are looking for more than microscopic life
when they peer into the sky. Jill Tarter is a SETI scientist who has devoted
her life to the search for extraterrestrial intelligence. That means that Dr.
Tarter is not just looking for worms; she is looking for the creatures we love
to read about in science fiction books, or watch come to life in the movies.
She is looking for life that is intelligent enough to be looking for us. Over the
course of her career at SETI, she's searched nearby star systems for signs of
extraterrestrials who have developed the technology to send signals into
space.

On Earth, there is only one life form that is intelligent enough to have developed the technology to send
signals into space. That life form is humans. There are a lot of life forms on Earth that are still intelligent but
have not developed technology, advanced communication, or the awareness of space systems. Animals like
dolphins, pigs, orangutans, elephants, and bees are just a few examples of creatures on Earth that some might
consider “intelligent life forms.” Can you imagine what it would be like to discover something like dolphins
swimming in the oceans of another planet?

In order for any kind of life to develop somewhere in space, scientists think we will need to look for:
water
energy
matter that could be the building blocks of life

Even the most extreme creatures on Earth require these things to live. If we find all these things in space, we
might find tiny extraterrestrial bacteria. We might find large, multicellular creatures like dolphins that we can
form relationships with, but that have not developed technology. Or we might find life forms from advanced
civilizations who want to come visit. Any of these would be incredible discoveries that would change our
perspective on the universe. And as our technology advances, we are able to peer deeper and deeper into
space in hopes of answering the age-old question: Are we alone?
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