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THE FUEL-EFFICIENT FOREST
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE NEWS Money may grow
on trees after all. Farmers in
North Queensland, Australia,
are planting at least 20,000
“diesel trees” (Copaifera lang-
sdorfii), native to Brazil. These
can be tapped – like maple or
rubber trees – to harvest up to
40 litres a year of a natural die-
sel, needing only simple filtra-
tion before it’s ready to use in
a tractor or truck.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BUZZ Biofuels made from
food crops such as corn, soy
and palm oil are increasingly
getting a bad name for deplet-
ing our food stores and requir-
ing large amounts of energy
and land to be produced. So
biofuels made from other
sources, such as grasses, trees
and algae, look appealing. Is
Copaifera a perfect solution?
Not really: The trees will take

at least 15 years to mature;
they can’t be grown outside
the tropics; and they require
large volumes of water (scarce
in the rest of Australia).
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BOTTOM LINE “Diesel
trees” could never satisfy our
global energy needs. But in
North Queensland, farmers
hope that one hectare will pro-
duce 12,000 litres of diesel a
year – theoretically enough to
make a small farm self-suffi-
cient.

PESTICIDES AND PARKINSON’S
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE NEWS Scientists have
found a link between Parkin-
son’s disease and pesticides: A
study in the journal BMC Neu-
rology reports that people
with the disease were more
likely to have been exposed to
insecticides than their healthy
relatives. 

The issue is controversial:
There are many studies that
prove the link, alongside many
other studies that show no
connection. Now with several
recent studies finding an asso-
ciation, “there seems to be a
consistent implication of pesti-
cide exposure as one risk fac-
tor,” says William Scott of the

University of Miami, one of
the authors of the study. He
says the chemicals may trigger
the development of the dis-
ease in biologically vulnerable
people who have a predisposi-
tion for Parkinson’s.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BUZZ The cause of Parkin-
son’s disease is a mystery, with
known genes accounting for
only a tiny fraction of cases.
Pesticides – already implicated
in thousands of scientific stud-
ies as responsible for many
cancers, birth defects and
brain disorders – are increas-
ingly being fingered as a risk
factor for Parkinson’s. 

“It seems obvious to us that
a way to protect people would
be to ban pesticides from use
on gardens and lawns,” says
Gideon Forman, executive di-
rector of the Canadian Associ-
ation of Physicians for the
Environment, which has long
campaigned on the issue.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BOTTOM LINE Others agree
that the use of pesticides is not
worth the risk. More than
1,000 Canadian municipalities,
including Toronto, Vancouver
and the entire province of
Quebec, have banned the “cos-
metic” use of pesticides on res-

idential lawns and gardens.
Ontario Premier Dalton
McGuinty is expected to pro-
pose a province-wide ban this
month.

JUNGLE REJUVENATION 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE NEWS It may be possible
to regrow a rain forest. Fifteen
years ago in Costa Rica, Cor-
nell University’s Professor Carl
Leopold planted a mix of na-
tive tree species on abandoned
pasture that had been tram-
pled on by cattle for half a cen-
tury, resulting in soil that was
compacted and nutrient-poor. 

Now, he reports in the cur-
rent issue of the journal Ecolo-
gical Restoration, trees he
planted are flourishing, despite
the initially poor soil. 

And – even better – hun-
dreds of other native plants
have established themselves in
the area.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BUZZ Traditional thinking
has been skeptical about
bringing a rain forest back to
life. The ecosystem is so com-
plex, with so many thousands
of different species, that regen-
eration is far more complicat-
ed than just planting millions
of saplings of one kind of tree

(as we do in Canada every
summer). 

Ecologists have estimated
that it could take up to 800
years for a rain forest to grow
back – if at all.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BOTTOM LINE But if you
plant a mix of species, you
may be able to kick-start the
process. “I think you could get
pretty close to a functioning,
natural rain forest in 100 or
200 years,” Dr. Leopold says,
especially if there are pristine
forests nearby from which oth-
er species could migrate.

ACID REFLUX 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE NEWS The air in England
has certainly improved since
the Industrial Revolution, but
pollutants in the soil are still
having an effect. Bacteria that
eat iron and sulphur in the
mountainous Peak District are
excreting acid, degrading the
soil and worsening erosion,
Patricia Linton from Manches-
ter Metropolitan University
told the annual meeting of the
Society for General Microbiolo-
gy in Edinburgh last week.
These bacteria are normally
found only in iron-rich old in-
dustrial sites, so she was sur-

prised to find them on the
remote peat lands.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BUZZ Dr. Linton also
found high levels of lead and
zinc in the soil, two more reli-
cs of the Industrial Revolution.
And the more acidic the soil,
the more “mobile” the lead
and zinc become – the heavy
metals move around more ea-
sily and can be absorbed by
living things. Dr. Linton and
her team are now investigating
whether the acid in the soil is
related to heavy metals in wa-
terways, reservoirs, vegetation
and wildlife.

More acidic soils might also
release more carbon to the at-
mosphere, “which could ac-
tually make climate change
worse,” Dr. Linton says.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

THE BOTTOM LINE Pollution
can have unexpected effects
long after we put out the fires.
Clean-air legislation in Britain
cut heavy-metal pollution
from mines and smelters more
than 50 years ago, but it may
be a while before the damage
stops.
66 Zoe Cormier is a science writer
based in London. Her column on
environmental news and trends
appears every other week in Focus.
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These trees deserve a hug
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Conservationist Nathan
Millar knew that time was
running out. 

Despite his high-tech equip-
ment and sophisticated meth-
odology, the 27-year-old
fisheries biologist with the
Gwich’in Renewable Resource
Board in Inuvik could not lo-
cate the spawning grounds of
the Dolly Varden – an Arctic
fish recognized last year by the
Committee on the Status of
Endangered Wildlife in Canada
as one of the highest-priority
species for assessment. 

To protect the fish from ex-
tinction, Mr. Millar needed to
find the fish’s spawning
grounds in the Vittrekwa River
system. He had travelled to the
headwaters of the Vittrekwa, a
tributary of the Mackenzie
River, with a plan to implant
radio transmitters in individu-
al fish to track them as they
migrated upriver. 

After 10 days of casting trap
nets in the water, however, he
had tagged only four – and
was losing hope of ever finding
the breeding site.

Then, the unique skills of a
local Gwich’in elder came to
the rescue.Mr. Millar’s field as-
sistant, Steven Tetlichi, a hun-
ter and fisher from Fort
McPherson, NWT, suggested
they talk to his uncle, William
Teya. As a boy, Mr. Tetlichi had
been enthralled by his uncle’s
stories of caribou-hunting ex-
peditions and streams full of
spawning dhik’ii, the Gwich’in
name for the Dolly Varden. 

With nothing to lose, they
picked up Mr. Teya in a heli-
copter and let him point the
way. 

“Even though he hadn’t been
there in 50 years, and he had
been there by dogsled at the
time, he knew exactly where
to go,” Mr. Millar says. “We
landed and found the spawn-
ing grounds within minutes.”

Thanks to Mr. Teya, the Dolly
Varden (Salvelinus malma)
may once again thrive in the
Mackenzie River Delta and
provide a valuable resource for
the local population. The
Gwich’in people have depend-
ed on the fish for centuries –
besides being a rich source of
protein, for them and their
dogs, the Dolly Varden pro-
vided the Gwich’in with me-
dicinal fish oil, which they
used as drops for sore ears.

POLKA-DOT PATTERN
A close relative of salmon and
trout, it is a type of char that
usually feeds in the ocean, but
returns to fresh water to breed.
Its body is mostly bluish-grey,
with a white edge on its lower
fins, but its most striking fea-
tures – and the inspiration for
its name – are the small, freck-
led pink spots on its sides. The
fish was named by settlers
after a polka-dotted calico pat-
tern that was popular at the
time; the material itself was

named after the fashionable,
rosy-cheeked Dolly Varden
character in Charles Dickens’s
novel Barnaby Rudge. 

Today, biologists recognize
three subspecies of Dolly Var-
den: a northern variety, found
in the Alaskan peninsula, east-
ward along the coast of the
Beaufort Sea, and into the
Mackenzie River Delta; a
southern variety that ranges
from Puget Sound in Washing-
ton state up to southern Alas-
ka; and a third land-locked
subspecies, found only in an
inland lake on the Japanese is-
land of Hokkaido. The major
difference between the two Ca-
nadian varieties is not their
appearance – they vary only

slightly in their numbers of
scales, vertebrae and gill rakers
– but rather their genetic his-
tories, which have been
shaped by interbreeding with
other species.

“Hybridization plays a his-
torical and contemporary role
in why these fish are so varia-
ble,” says Eric Taylor, a zoolo-
gist at the University of British
Columbia. After studying the
Dolly Varden’s DNA, Prof. Tay-
lor has found that the north-
ern variety once interbred, or
hybridized, with a separate
species called Arctic char, al-
though it no longer does so to-
day. The southern variety, on
the other hand, continues to
interbreed with a species

called bull trout. These inter-
species interactions, Prof. Tay-
lor says, have created a genetic
footprint that is driving the
two varieties apart and could
lead to complete speciation.

Interbreeding can be detri-
mental for a species, but for
Dolly Varden, this is the least
of its troubles. Whereas the in-
terbreeding southern variety’s
numbers are stable, the non-
interbreeding northern variety
appears to be on the brink of
collapse. As with most endan-
gered fish, overfishing is partly
to blame. But climate change
is also an issue, as the Dolly
Varden thrives in cold Arctic
waters. “It’s a sentinel species
for aquatic animals in the
north,” Prof. Taylor says, de-
scribing the fish as “an aquatic
polar bear.”

The northern Dolly Varden is
found in only six river systems
in Canada: three in the North-
west Territories, two in the Yu-
kon and the Vittrekwa, which
straddles both territories. Two
of these six had been surveyed
before Mr. Millar’s study, with
both showing drastic declines
in the fish population.

In order to reverse the trend,
conservation managers must
know more about the fish’s
basic biology in the different
river systems. Since finding
the site two years ago, Mr. Mil-
lar and his team have captured
more than 100 Dolly Varden in
the Ne’edilee Creek, an off-
shoot of the Vittrekwa River in
the Yukon, and using tech-
niques such as radio tagging,
chemical testing and genetic

analysis, gained a wealth of
knowledge.

Mature males, for example,
come in two sizes: a “residen-
tial” group, 20 to 30 centi-
metres long, which lives in
fresh water and feeds on small
insects; and another group, 45
to 70 cm long, which travels to
the sea to double their size
feeding on small marine fish,
then return to spawn. The two
different survival strategies al-
low the fish to “hedge their
bets,” says Jim Reist, a research
scientist with Fisheries and
Oceans Canada in Winnipeg.

MALE MIGRATION RIDDLES
River systems with both male
forms are found elsewhere, Dr.
Reist noted, but unlike other
populations, residential males
make up the majority of the
Vittrekwa population, and sea-
faring males complete the
long, dangerous trek to the
Beaufort Sea episodically, rath-
er than every year. What drives
most males to stay, though, is
still unclear. “We don’t under-
stand what the triggers are,”
Dr. Reist says.

The Gwich’in recently started
a management plan for Dolly
Varden in the hope of restor-
ing a small subsistence fishery.
When Mr. Teya led Mr. Millar
and his team to the spawning
grounds of the Ne’edilee
Creek, it was just in the nick of
time – both for the fish and for
Mr. Teya to pass on his knowl-
edge. Mr. Teya died a few
months later at the age of 74.
66 Elie Dolgin is a science writer
and broadcaster in Philadelphia.
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Hello, Dolly

The Gwich’in people of Canada’s North have depended for centuries on a colourful fish called
the Dolly Varden – which is now on the verge of extinction. In a race to save the species, 
locals and conservationists are combining forces, writes Elie Dolgin

Shortly before his death, William Teya, left, provided crucial help to the conservation team. At right is his nephew, Steven Tetlichi. PHOTO COURTESY OF NATHAN MILLAR

Tag and release: Biologist Nathan Millar tracks individual fish by
implanting radio transmitters. PHOTO COURTESY OF NATHAN MILLAR
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‘Aquatic polar bear’

Not just overfishing, but 
climate change is also an issue, 
as the Dolly Varden thrives 
in cold Arctic waters.
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