
through the ecosystem and builds up in fish.

The f inal dose of mercury was added in

2007, and now team members are keeping

tabs on water quality and aquatic life.

Next? 

Other experiments at ELA have finished their

active phase as well. In 2007, all the fish were

removed from the aquaculture operation for

the last time. Now researchers are watching to

see how the lake returns to its natural state.

That’s also the case with ELA’s endocrine dis-

rupter study. Over 3 years, researchers added

synthetic hormones to Lake 260 to study the

effects of birth-control pills in wastewater. At

hormone concentrations currently found in

municipal wastewater, minnow populations

crashed, they found, in the first ecosystem-

scale study to show the impact of these pollu-

tants on fish populations. 

But now, for the first time in ELA’s storied

history, no major lake manipulations are on

docket. Part of the reason no big manipula-

tions are planned is that half of the staff scien-

tists are about to retire, says Paterson, who is

“terrified” of the looming brain drain. But he

is heartened by a new alliance with Environ-

ment Canada that he hopes will bring new

funds to ELA and enable scientists to broaden

the scope of their research again.

One key issue ELA ought to be immersed

in is climate change, Paterson concedes. In

fact, Rudd and Schindler tried to sell the idea

of studying climate change to DFO in the

1990s, but there was no interest, they say;

DFO officials felt it wasn’t within the depart-

ment’s mandate. “For the first time, there’s a

major widespread problem that’s going on that

we’re not [studying] at ELA,” says Rudd, who

retired in 2002 but continues to work on

METAALICUS. ASU’s Elser and others say

ELA could have been more aggressive since

then. “It helps to have senior leadership that

can knock heads,” Elser says.

Schindler agrees that the lab needs an

infusion of fresh blood, especially someone

with a bold vision for ELA’s future who will

battle the bureaucracy for funds. Recruiting

the best and brightest isn’t easy, however;

government salaries aren’t competitive with

those at top universities, and DFO can’t even

offer start-up funding to set up new labs. But

with three positions that will need to be

filled, Paterson will soon be sifting through

resumés. With any luck, he might f ind

another Schindler in the bunch—somebody

who can set the course for the next 40 years.

–ERIK STOKSTAD
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Contaminating a Lake to Save Others 

LAKE 658, CANADA—Even at the Experimental Lakes Area (ELA), the
birthplace of “big” ecological experiments, METAALICUS is ambitious. Over
the past 9 years, some 15 principal investigators (PIs) from eight institutions
have joined forces at this remote experimental station (see main text) to tease
apart how mercury in air pollution cycles through the environment. By
adding stable isotopes to Lake 658 and the surrounding watershed,
researchers are studying how mercury percolates through soil and into lakes,
how microbes make it bioavailable, and the rates at which it accumulates in
fish. Already, the $15 million project, formally known as the Mercury Experi-
ment to Assess Atmospheric Loading in Canada and the United States
(METAALICUS), has generated policy-relevant results.

Several attributes made ELA an ideal location for METAALICUS, says one of
its leaders, geochemist David Krabbenhoft of the U.S. Geological Survey in
Middleton, Wisconsin. For one, the relatively low rates of background deposi-
tion to the lake made it easier to detect the tiny amounts of mercury iso-
topes—just 12.5 grams (a sixth of a teaspoon)—that they added each year.
Even more important, the remote location and the history of successful
research at ELA lowered the chance of public objections. Just in case, Canadian
researchers held public briefings in Dryden and Kenora, the closest towns. 

METAALICUS was years in the planning. After a 3-year pilot project at ELA,
the researchers first added isotopes in June 2001, trickling 202Hg throughout
this 8.3-ha lake by boat. Depositing the other two isotopes— 198Hg onto an
adjoining wetland and 200Hg onto the surrounding forest—proved far more
challenging. In a nail-biting maneuver, a crop-duster had to fly low overhead
repeatedly, precisely spraying an extremely dilute
mist of mercury. Had a droplet of either 198Hg or
200Hg drifted into the lake, it would have con-
founded the findings. 

Within 2 months, 202Hg was detected in fish. In
a paper published in September 2007 in the Pro-

ceedings of the National Academy of Sciences, the
team reported that mercury levels rose by a third in

young yellow perch  over the first 3 years of
the experiment. This suggests that lower-
ing industrial emissions of mercury
should quickly reduce fish contamina-
tion in lakes where most of the mer-
cury falls directly from the atmos-
phere to the water. 

The final doses of mercury
were added to the ecosystem
last year. Earlier this fall, a
crew of technicians was busy
looking for signs of isotopic
mercury trickling through the
forest soil. Monitoring will continue
for several more years to figure out the rate at
which the forest soils release mercury after it
lands from the atmosphere. “It’s slow, but we
can’t tell you whether it’s 20, 100, 1000 years”
for the isotopes to make their way into the lake, says biogeochemist Cindy
Gilmour of the Smithsonian Environmental Research Center in Edgewater,
Maryland, a co-PI on a new $570,000 U.S. National Science Foundation
grant to explore the question. The work is crucial, Krabbenhoft notes,
because it will provide insights into the impact that past mercury emissions
will have on future fish generations. 

METAALICUS is not only the largest experiment in ELA’s history, but it is
also the first that has moved beyond lake manip-
ulation, ELA’s original mandate, to manipulation
of the surrounding terrestrial ecosystem as well.
“Broadening the perspective beyond lakes adds
a lot,” says Stephen Carpenter of the University
of Wisconsin, Madison, and would be an effective
way to maximize the scientific potential of ELA.
“They need to think really, really big.” –E.S.

Trickle down. Researchers are tracking how mercury
in the forest flows into Lake 658. 

Straight shot. A crop-
duster applied different
isotopes of mercury
(black dots) to the
upland forest (green)
and wetland (red).  
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