
By Jim Mosher

Dr. David W. Schindler wrote the 
book on the study of whole-lake 
ecosystems. Schindler, then an 
employee of the Fisheries Re-
search Board of Canada, precur-
sor to the Dept. of Fisheries and 
Oceans, was lead scientist at the 
Experimental Lakes Area when it 
was created in 1968. 

The ELA team would establish, 
in a series of benchmark stud-
ies, that algal blooms in lake sys-
tems over-fertilized with nutrients 
phosphorus (P) and nitrogen (N) 
could be eliminated with a staged 
reduction in the amount of phos-
phorus entering the system.

ELA research was instrumental in 
getting the Canadian and Ameri-
can federal governments to ban 
phosphorus in laundry detergent 
— a move credited with bringing 
Lake Erie back from the ecologi-
cal brink more than 40 years ago.

ELA also demonstrated the sci-
ence behind acid rain — once 
again leading to regulatory chang-
es that forced industrial polluters 
to clean up their acts.

The nutrient enrichment problem 
that faced Lake Erie in the 1970s 
is a carbon copy of what’s hap-
pening to Lake Winnipeg.

Dr. Schindler is Killam Memorial 
Professor of Ecology at the Uni-
versity of Alberta in Edmonton, 
where he has taught limnology, 
the philosophy, sociology and 
politics of science, science and 
public policy in Canada, and en-
vironmental decision making.

In a July 2007 interview,  Schindler 
talked about Lake Winnipeg. At 
the time, the Manitoba provincial 
government was eying control of 
both phosphorus and nitrogen, 
even though work at ELA had 
clearly demonstrated that phos-
phorus was the principal nutrient 
accelerating Lake Winnipeg’s de-
teriorating health.

Jim Mosher (JM): Are you opti-
mistic about Lake Winnipeg’s re-
covery?

David Schindler (DS): I think, if 
a lot of effort is put into phospho-
rus control, it can recover. It’ll 
probably be slow.

The war that’s going on as to 
whether to control phosphorus 
or nitrogen doesn’t make a lot of 
sense. We’ve known for over 30 
years that reducing phosphorus 

inputs is required. A sure way to 
make sure you have more healthy 
algal blooms is to cut nitrogen.

JM: What should be done now?

DS: I think the leadership should 
come from the bigger communi-
ties on the Red River for starters. I 
think the City of Winnipeg should 
say it’s going to remove phospho-
rus from sewage.

JM: Most municipal sewage 
plants discharge effluent into wa-
terways. Is there an alternative?

DS: There really isn’t right now. 
I really think, though, that in the 
long term we need to get away 
from the 19th-century notion that 
water is just there to wash away 
sewage.

Composting and combustion toi-
lets — I think we really need to 
be turning to that on a large scale.

JM: You mentioned in a 2004  
Macleans magazine interview 
that ‘sustainable development’ 
gives precedence to economics 
over the environment. (See End-
note.)

DS: I think the word ‘sustainable’ 
has gone well beyond its original 
definition.

JM: Is there reason to hope that 
we can protect our environment?

DS: I feel fairly optimistic on the 
aquatic side. I don’t feel optimis-
tic about some of the things that 
are happening otherwise — and 
the unwanted effects these are 
having.

Big-scale projects like the Alberta 
Tar Sands. Our apparent lack of 
concern about greenhouse gas 
emissions.

JM: Do you have any thoughts 
about North Dakota’s plans to 
take Missouri River water across 
the Laurentian Continental Di-
vide into the Hudson Bay Drain-
age Basin?

DS: That’s a particularly danger-
ous one because of huge differ-

ences in the biota of these two 
systems. In general, you end up 
compromising both systems. 
[However], Canadians are really 
hypocrites on this; in that we say 
that if these interbasin transfers 
are within Canada, that’s okay.

JM: Lake Winnipeg is not only 
the world’s tenth largest freshwa-
ter lake, it’s also the world’s third 
largest hydroelectric reservoir. 
Manitoba Hydro regulates lake 
levels to optimize the generation 
of electricity. This has changed 
the retention times of nutrients.

DS: It’s not only regulation of 
Lake Winnipeg but both that reg-
ulation and changes in the North 
and South Saskatchewan rivers. 

Fifty years ago, the biggest river 
by far [contributing to Lake Win-
nipeg] was the Saskatchewan. 
Now the Winnipeg River con-
tributes most. That’s due, in part, 
to dams constructed along the 
Saskatchewan, where water is 
held back, particularly during the 
summer, by all the big dams.

There are three main models that 
are used, internationally, to estab-
lish the degree of eutrophication 
[a process caused by over-fertil-
ization]. All of them have water 
inflows as a component. If you 
want to scum your water with al-
gae, double the nutrient input or 
halve the water input.

Before all those dams on the Sas-
katchewan, the water going into 
Lake Winnipeg’s North Basin was 
not very clear. Those turbid wa-
ters reduced light penetration, 
and kept the North Basin from 
growing a lot of algae.

JM: We often complain that Lake 
Winnipeg is among the world’s 
least studied. In a given year, 
maybe a dozen scientists, that’s 
generous, actually do research 
on the lake. You can almost name 
them all.

There are too few scientists, and 
what they produce is fragmented; 
it does not reach the public.

DS: Nobody is really putting to-

gether a big-picture synthesis, 
then putting it out there and pre-
senting it publicly.

JM: With all the ecological stress-
ors to Lake Winnipeg and the fact 
that it is so understudied, you’d 
think scientists would see some 
real challenges studying this lake 
in particular. There is no line up. 

Where are the scientists?

DS: The politicians keep cut-
ting funding to them. I worked 
with Fisheries and Oceans for 22 
years. It has cut its budget every 
year for 34 years in real dollars. 
Its attitude is that water is now a 
provincial responsibility.

Fisheries and Oceans, very clear-
ly, wants to put every last cent 
into collapsing marine fisheries 
and collapsing salmon stock — 
which have taken out billions of 
dollars for what’s proved a use-
less exercise. 

The budgets of some Fisheries 
and Oceans scientists are smaller 
than those of some of my gradu-
ate students.

It’s an international disgrace.

It goes beyond Lake Winnipeg. 
I’ve had a number of graduate stu-
dents and post-doctoral students 
who have looked at positions at 
the Freshwater Institute [which is 
funded by the Dept. of Fisheries 
and Oceans]. Starting salaries in 
government institutions like the 
Freshwater Institute cannot even 
compete with those offered by 
the smallest universities. DFO is 
losing the best of the best.

We really need a total refurbish-
ment of the civil services at En-
vironment Canada and Fisheries 
and Oceans. Our environmental 
problems have multiplied at the 
same time their budgets have 
been cut for decades and de-
cades.

Endnote: Macleans asked 
Schindler why, after Canada 
worked so closely with the U.S. 
on Lake Erie in the 1970s, “there 
is so little concern today about 
Lake Winnipeg’s fate?”

Schindler replied: “I think that in 
the 1970s we still had a few ver-
tebrates among politicians and 
bureaucrats. And in those days, 
there was none of the stupid ‘sus-
tainable development’ rhetoric 
that obfuscates environmental 
issues today and always ends up 
with environment second to eco-
nomics.”

Nutrient enrichment can be controlled



By Jim Mosher

The early days at the Experimen-
tal Lakes Area were a magical 
time, particularly for a young 
scientist who led research there 
from its inception in 1968.

Dr. David Schindler, now Killam 
Professor of Ecology at the Uni-
versity of Alberta, was just 25 
when he was charged with lead-
ing research at ELA.

“It’s amazing the talented people 
we were able attract,” Schindler 
said in a telephone interview in 
April 2014.

ELA is a unique natural labora-
tory, comprised of 58 freshwater 
lakes in the boreal forest zone of 
Northwestern Ontario, southeast 
of Kenora. 

ELA had been funded by the 
federal Department of Fisheries 
and Oceans (DFO) but in May 
2012 the federal government an-
nounced that the research at ELA 
did not meet its priorities. ELA 
would be shuttered if a suitable 
operator could not be found.

After lengthy negotiations, it was 
announced April 1, 2014 that the 
International Institute for Sustain-
able Development (IISD) would 
be the new operator.

Schindler says work at ELA taught 
researchers that small-scale test 
tube studies do not provide a full 
description of underlying dynam-
ic processes in the natural world.

“The one thing that ELA told the 
world of ecology was that the sort 
of quick-and-dirty ecological ex-
periments that are normally done 
in bottles and test tubes don’t give 
you the whole story,” Schindler 
explained. “And they often don’t 
give you a story that’s reliable ba-
sis for forming policy.”

Early work at ELA focused on 
the effects of nutrient loading in 
freshwater ecosystems. Scientists 
knew that the nutrients phospho-
rus and nitrogen accelerated a 

natural process known as eutro-
phication, a process that leads 
to algal blooms and, ultimately, 
changes in species compositions.

ELA research demonstrated at 
the now famous Lake 226 that 
removing phosphorus would re-
store a lake to its natural state. 
Nitrogen, that is, was not the 
principal culprit.

That conclusion was supported 
by repeated additions and remov-
als of the two nutrients at Lake 
226. Only the removal of phos-
phorus proved restorative.

This was a seminal research 
achievement and became the 
more important because Lake 
Erie, a Great Lake that straddles 
the Canada-U.S. border, was 
in the late-1960s in the throes 
of ecological death because of 
phosphorus loading.

Armed with research conclusions 
by ELA scientists, Schindler lob-
bied the federal governments of 
Canada and the United States to 
eliminate phosphates in laundry 
soap. Detergent manufacturers 
balked and mounted an aggres-
sive campaign discrediting the 
science. Eventually the science 
won out.

“I think ELA is famous in both the 
nutrient and acid rain communi-

ties for showing that those small 
scales of experiments in labora-
tories just miss important parts — 
and in some cases, most notably 
the nutrients, if we had believed 
just the small scales, we’d be 
spending ten-fold more to con-
trol algal blooms than the experi-
ments at ELA have indicated.”

“In the majority of cases, what 
worked at ELA has worked every-
where else.”

Schindler co-wrote The Algal 
Bowl: Overfertilization of the 
World’s Freshwaters and Estuaries 
with John Vallentyne, his friend 
and mentor.

“I think I would argue that, in all 
sciences, he was probably the 
best science recruiter of all time,” 
Schindler said of Vallentyne. “He 
recruited a whole bunch of young 
people, including me. If you 
look back, several of those have 
turned out to be internationally-
renowned scientists.”

Vallentyne also recruited senior 
scientists who, back in the 1970s, 
were the cream of the crop, in-
cluding some from Europe. “We 
wouldn’t have the ability to do 
that today,” Schindler noted. 

“And while some would grumble 
that these jobs should have gone 
to Canadians, the fact that we got 

the best in the world meant that 
10 years later they had trained 
people so that we had the best in 
the world here.”

“Hopefully those days are not 
over. They’ve back-slid a bit, as 
DFO has never really realized 
what they had. I’m hoping that 
IISD will realize that this better 
than DFO did.”

While he has no direct criticisms 
of IISD, Schindler does have mis-
givings about the way the word 
‘sustainable’ has been misused, 
at times only being used to justify 
projects that are anything but.

“I think people have gotten the 
wrong idea about sustainable de-
velopment,” he said as our inter-
view neared its end. “A lot of the 
business leaders have twisted it, 
so they now talk about ‘sustain-
able’ increases. The whole idea 
about sustainable development is 
just totally incompatible with an 
economy that can expand forever 
in a world that we know is finite.”

“We’ve got to start acting out a 
new story. We know that the end 
is in sight. We have to have some 
model other than continuous ex-
pansion. I think if we find that, 
we’ll be fine. But as it is now peo-
ple think as long as you put the 
adjective ‘sustainable’ in front of 
any noun that makes it okay.”

ELA attracted the best and brightest

An aerial view of ELA field station from the west, circa 2001.
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Dr. David Schindler is consid-
ered by many the dean of fresh-

water science.
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