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In Lake, Photosynthesis Relies on Arsenic

Laurence G. Miller and Shaun Baesman

A pool w ith arsenic-fueled bacteria at Mono Lake in California.
By HENRY FOUNTAIN
Published: August 18, 2008

Mono Lake in California is a strange place, with eerie spires of
calcium carbonate along the shoreline and water that is extremely
salty and alkaline.

But Ronald S. Oremland and Thomas
R. Kulp of the United States Geological
Survey and colleagues have found
something weirder still at the lake:
bacteria that use the toxic element
arsenic in photosynthesis in the
absence of oxygen.

The researchers found films of purple bacteria and
cyanobacteria growing in pools fed by hot springs on Paoha
Island in the lake. The water in these pools contains very
little oxygen but is rich in arsenic-containing minerals that
leach out of the rocks.

In laboratory tests, the researchers found that the bacteria
use light to produce carbohydrates from carbon dioxide, as

More Articles in Science »

Sign up for regular updates on w hat's new  on
NYTimes.com.

  
See Sample  |  Privacy Policy

@Times - Inside NYTimes.com by E-Mail

MOST POPULAR

Go to Complete List »

1 . Dav id Brooks: Genius: The Modern View

2. Bob Herbert: Out of Touch

3. 36 Hours in Oakland, Calif.

4. Charles M. Blow: Defecting to Faith

5. Personal Health: Pay ing a Price for Lov ing Red
Meat

6. Going Dutch

7 . Explorer: Gliding Along the ‘Forgotten Coast’ of
Florida

8. Museums: In Berlin, Teaching Germ any ’s Jewish
History

9. A Walk in Calcutta

1 0. Maureen Dowd: How Character Corrodes

Search All NYTimes.com
 Science

WORLD U.S. N.Y. / REGION BUSINESS TECHNOLOGY SCIENCE HEA LTH SPORTS OPINION A RTS STYLE TRA V EL JOBS REAL ESTATE AUTOS

ENVIRONMENT SPACE & COSMOS

SIGN IN TO E-MAIL
OR SAVE THIS

PRINT

REPRINTS

SHARE BLOGGED SEARCHEDE-MAILED

HOME PAGE MY TIMES TODAY'S PAPER VIDEO MOST POPULAR TIMES TOPICS Log In  Register Now

Get Started   No, thanksWelcome to TimesPeople
What’s this?

TimesPeople Lets You Share and Discover the Best of NY... 6:38 AM

5/3/2009 Observatory - In Lake, Photosynthesis…

nytimes.com/2008/…/19obarsenic.html 1/2



  

More Articles in Science »A version of this article appeared in print on August 19, 2008, on page
F3 of the New  York edition.

Get Science News From The
New York Times »

Bacteria Get E-Mail Alerts

Photosy nthesis Get E-Mail Alerts

Oxy gen Get E-Mail Alerts

Arsenic Get E-Mail Alerts

Related Searches

use light to produce carbohydrates from carbon dioxide, as
all photosynthesizing organisms do.

But where most organisms use water as the source of
electrons to reduce the carbon dioxide, producing oxygen in the process, at least some of
the Mono Lake bacteria use arsenite ions as the electron donor, producing arsenate ions.
The findings were reported in the journal Science.

Other photosynthesizing bacteria have been found that use sulfide, nitrite and ferrous ions
as electron donors and are also anoxygenic, or non-oxygen-producing. And other bacteria
have been found that employ arsenite as a reducing agent, but these microbes do not use
light as the energy source. The Mono Lake bacteria appear to be the first example of
photosynthesis using arsenite.
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Times for less than $1 a day.
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