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Dear subscribers.
We must re-organise our renewal process,
and we want to make it as simple as possible.
Therefore IF you have given us an email
address, you will receive the first two renewal
reminders - with the Early Bird discount - by
email. It will help us re-organise (and save
paper, stamps, and time) if you respond to
these emails.
Thank you,
Delores and the team at Watershed Sentinel.

All Fracked Up!
The Costs of LNG to British Columbia
Edited by Alice de Wolff and Delores Broten
Softcover $30 CAD + shipping
Pages | 160 pp colour
ISBN | 978-0-9953286-5-5
With contributions from a remarkable collection
of authors and experts – including David Hughes,
Maude Barlow, Ben Parfitt, Eoin Finn, Mitchell
Beer, and many more – this collection presents
a spectrum of topics around fracking and LNG
in BC.
Featuring full-colour photography by
Garth Lenz and a vivid graphic style,
All Fracked Up! presents facts,
analysis, and histories of fracking
and LNG in our province in a highly
engaging and accessible format.
For more details and to order:
www.watershedsentinel.ca/
all-fracked-up
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Editorial
Zoe Dickinson

dear john horgan
did you know that lies grow
in concentric circles
over centuries?
take the myth of consultation:
please check
yes
or
yes
to indicate consent
take the idea we depend on jobs to survive
rather than air
and water
peel back to the breathtaking falsehood
that we own this land
and can sell parts of it
did you know that lies can burrow
under the skin of language
like a sliver
and fester?
take the word fibre
when you say

in a speech to logging magnates
there’s no magical solution to the lack of
fibre
but what you really mean is
we are running out of thousand-year-old
cedars to cut
as though by not using the word tree
you can forget
that when you approve a cutblock
you are auctioning off our habitat
to the lowest bidder
as though by not using the words old
growth
we can all forget
that hundreds of years spent patiently
weaving carbon
into phloem and xylem, bark and leaf
are not interchangeable
with a pine sapling,
its root-ball round
and vulnerable
as a baby’s head
—Zoe Dickinson, Victoria BC, May 2021

We are deeply grieved at the passing of Dawn Christian, our friend and colleague.
Dawn was a tireless and passionate advocate and volunteer for forests, for nature, and
for justice. She leaves a vast gap in the coastal communities where she lived and is
loved.

At the ’Shed

Photographer Don Hoffmann’s name was misspelled in our April-May issue. We are
very sorry.
Welcome to Odette Auger, our new staff reporter! As well as reporting, Odette will be
leading our Indigenous Junior Reporter Mentorship program. Our goal is to contribute to capacity-building in journalism in western and rural Canada, through hands-on
learning opportunities with direct mentorship by an experienced Indigenous journalist.
Your renewal would be very helpful during this time of adjustment. Check the expiry
date on your mailing label at the back of the magazine, or watch for the first renewal
notice by email. If you renew early, you receive the Early Bird Discount, as well as
saving us time and money better spent on reporting. Thank you.

International News

Re-sog the Bogs

Re-wetting drained peatlands could
cut global GHG emissions by 1%, according to new research. Occupying 3%
of the world’s land surface, peatlands
continuously capture and store as much
carbon as all terrestrial vegetation. But
many peatlands have been drained for
agriculture, forest plantations, or other
human activity, causing them to release
around 1.5 billion tons of carbon dioxide
yearly instead – comparable to 3% of human-caused emissions.
—www.phys.org
April 21, 2021

COVID debt endangers climate goals

Debt Crisis

Developing nations’ inability to invest in post-COVID recovery has the
world on “the verge of a debt crisis,” UN
Secretary-General António Guterres has
warned. Six countries have already defaulted on loan payments and a third of
countries with emerging market economies are at high risk of economic crisis.
Guterres said the debt could mean a lost
decade for UN Sustainable Development
Goals and endanger the Paris Climate Accord.
—www.ipsnews.net
March 30, 2021

Alaska drill leases suspended

Arctic Refuge

The Biden administration has suspended oil and gas leases in Alaska’s
Arctic National Wildlife Refuge. A US

Interior Department official cited “multiple legal deficiencies” with the Trump
lease program, including insufficient impact analysis and failing to assess other
alternatives.
—www.washingtonpost.com
June 1, 2021

Oz laws must protect future folks

Duty of Care

In a global first, Australia’s federal
court ruled that the country’s government
is legally obliged to protect young people against future harms from the climate
crisis. The suit, launched by eight teens
and Sister Brigid Arthur, an 86-year-old
nun, asked the courts to block Environment Minister Sussan Ley from approving a coal mine expansion in New South
Wales. While their application for an injunction was declined, the judge accepted
the teens’ claim that Ley has “a duty of
care to not act in a way that would cause
future harm to younger people.”
—www.theenergymix.com
May 30, 2021

Dutch ruling sets policy precedent

Shell Game

Royal Dutch Shell has been ordered
to rein in its CO2 emissions by 45% by
2030, in a landmark ruling at the lower
court of The Hague, Netherlands. Friends
of the Earth Netherlands, along with other NGOs and thousands of co-plaintiffs,
filed the lawsuit, charging that the multinational oil company’s climate plans
are too vague. The judgment, unique in
seeking more aggressive policy instead
of compensation, is only binding in Netherlands, but sets a worldwide precedent.
—www.euronews.com
May 26, 2021

Brazil to axe environmental licensing

Slash & Burn

Brazil’s lower house of congress
has passed a bill that will nearly eliminate environmental licensing for a wide
range of economic activities, including cattle ranching, logging, dams, and
sewage plants. Under existing laws, any
activity potentially damaging to the en-

CO2 as bad as aviation industry

Carbon Trawling
The widespread fishing technique of
bottom trawling is well known for uncontrolled bycatch and bulldozing ocean ecosystems. But new research finds the practice is also responsible for annual CO2
emissions equivalent to the global aviation industry. Bottom trawling stirs up
ancient, carbon-rich sediments into the
water column, where microbes consume
the carbon and produce carbon dioxide.
—www.pys.org
April 16, 2021

©CIFOR

A simple, sensible climate solution

vironment must obtain a license, based
on impact studies, public hearings, and
consultation with anthropologists and
archaeologists. The new law, headed to
the Senate, would substitute a single online form filed by the interested party.
—www.climatenewsnetwork.net
May 19, 2021
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Praise and Thank You

“Cut and Move On”

For the past 15 years I have
focused my life on learning
about wolves. I’ve worked
with captive wolves and researched wild wolves. I’ve
read about wolves in books,
government reports, and peer-reviewed
science papers. I’ve collected and analyzed wolf poop, backtracked wolves’
steps, captured their images on remote
cameras, and treasured their howls. I
have been privileged to get a glimpse into
their complicated and emotional lives, as
individuals and also as families. These
experiences have shaped my views and
values.

The Watershed Sentinel keeps getting
more and more amazing in the range of
important issues covered and the succinctness and depth of the articles! Thank
you.
—Judith Roux
Gabriola Island BC

©Jeremy Bradford

Wolf Kill Must End

©Susannah Anderson

Letters

BC has become a place of carnivore carnage, with wolves as refugees on their
own land. The province has completed its
seventh consecutive year of aerial-gunning, ostensibly for caribou conservation.
This past winter, government contractors
shot down 237 wolves – chasing them
with helicopters, using bullets that explode on impact.
Wildlife management and conservation
decisions focussed solely on increasing
the numbers of one species neglect other
species and eco-system processes. Wolfkill programs fail to consider the immediate and long-term effects on wolf genetic
and social structures, the impacts this has
on other wildlife, and the sustainability of
the entire ecosystem.
Chasing and shooting wolves from aircraft causes distress and pain, as does excruciating deaths from snares or poisons.
BC’s government-sanctioned wolf-kill
programme should not have begun seven
years ago, and must be abolished.
—Sadie Parr
Golden, BC
4 | watershedsentinel.ca

The Personal Carbon Cap
Humans often try to have our cake and
eat it too, particularly when it comes to
the environment. Carbon taxes are a failure waiting to happen. Bill Gates’ book,
How to Avoid a Climate Disaster, just
came out, and I quote Gates: “Shrinking
my carbon footprint is the least that can
be expected of someone in my position.
In 2020, I started buying sustainable jet
fuel … For our non-aviation emissions,
I’m buying offsets.”
Gates has no intention to curb his extravagant lifestyle. He wants to have his cake
and eat it too. Why would ordinary people make sacrifices, if the rich don’t have
to do the same? There is no way we are
going stabilize the climate with a tax that
will be paid by those that can afford it,
but which allows them to continue burning huge amounts of carbon.
We are going to have to ration carbon
with a Personal Carbon Cap, using an
allowable carbon quota calculated by
an impartial scientific body. It is time to
limit the amount of cake for people like
Gates, and ration carbon for the collective
good.
—Fred Fern
Merville, BC

Teal Jones is concerned about the cost of
delays... In court documents, the company estimates the inaccessible lumber at
Fairy Creek is worth about $10 million.
The poet asks, “What kind of currency
grows on these brand new floodplains?”
Well, Bruce, families need employment
to house themselves, to feed and educate their children, to contribute to the
community through societal activities
and charitable donations. Children need
recreational activities so we support businesses like music events and sporting
goods stores. Our recreational vehicles,
SUVs, quads, snowmobiles, power boats,
and tropical holidays get us into nature.
These things support industrial employment and pension plans. So please get out
of the way so we can “Cut and move on.”
—Mel McLachlan
Comox, BC

The Watershed Sentinel welcomes letters
but reserves the right to edit for brevity,
clarity, legality, and taste.
Anonymous letters will not be published.
Send your musings and your missives to:
Watershed Sentinel
Box 1270, Comox BC, V9M 7Z8
editor@watershedsentinel.ca
or online at www.watershedsentinel.ca

Canadian News

Gas industry on the offensive

Vancouver’s dishonourable discharge

Removing salmon farms works

Leaked materials from a fossil gas industry presentation in mid-March show
FortisBC is part of a 15-company “Consortium to Combat Electrification” headed by New England’s Eversource Energy and run out of the Washington-based
Energy Solutions Center. The consortium plans to defend the industry with a
campaign that includes lobbying, taking
“advantage of power outage fear,” and
creating “effective, customizable marketing materials to fight the electrification/
anti-natural gas movement,” according to
the presentation slides. The group’s formation comes amid a rising tide of municipal policies in the US banning natural
gas hookups in new buildings.
—www.eenews.net
May 3, 2021

If ship activity returns to pre-pandemic
levels, the Port of Vancouver is projected
to have the world’s fourth most exhaust
scrubber washwater discharge within a
nautical mile of port, according a report
by the International Council on Clean
Transportation. The vast majority of the
estimated 5.2 million tonnes of discharge
is expected to come from cruise ships.
A growing number of vessels are being
outfitted with the scrubbers to comply
with 2020 UN fuel sulphur limits, but improved air quality comes at the expense
of seawater polluted with aromatic hydrocarbons, particulates, nitrates, nitrites,
heavy metals, lead, copper, and mercury.
Research has shown the effluent is highly
toxic to zooplankton.
—www.theicct.org
May 6, 2021

The number of sea lice infecting juvenile wild salmon in Okisollo Channel
has declined by 95%, following Fisheries
Minister Bernadette Jordan’s December
17, 2020 decision to prohibit restocking
of 19 fish farms in the Discovery Islands.
In 2020, 99% of the juvenile sockeye
sampled in the Discovery Islands were
infected with sea lice. Researchers have
been excited to learn that most of the
young salmon, the first to swim through
a fish farm-free Okisollo Channel in over
25 years, look pristine, with iridescent
scales untouched by sea lice.

Crucial classification for plastic

Officially Toxic
The Trudeau government has announced that plastic is now considered
toxic under Canada’s primary environmental law, the Canadian Environmental
Protection Act (CEPA). The classification
is required to enable proposed bans on
some single-use items, and comes despite
protracted lobbying by Canada’s $28-billion plastics industry. Growth in plastics
is expected to spur continued oil and gas
extraction, and account for up to 90% of
future growth for some petrochemical
companies. Less than 10% of the roughly 3.3 million tonnes of plastic discarded
each year in Canada is recycled.
—www.nationalobserver.com
May 13, 2021

Port Pollution

Funding for VI watershed projects

Restoration

Provincial funding of $2.3 million has
been announced for four watershed restoration projects on Vancouver Island. A
$1-million dollar grant is earmarked for
a recovery project in Clayoquot Sound by
the Central Westcoast Forest Society. The
Comox Valley Project Watershed Society will get $700,000 to restore a former
sawmill site on the Kus Kus Sum Estuary. Island Trust is to receive $190,000
to develop a freshwater sustainability
strategy that includes Salt Spring Island.
A $378,000 grant is for Discovery Coast
Greenways Land Trust to restore and
protect natural areas around Campbell
River. The projects are expected to create
around 100 jobs.
—www.timescolonist.com
March 18, 2021

Lice-Free Fish

©RavenTrust

Fortis vs Volts

Homalco and Tla’amin Nations were in
federal court on April 20, after the four
fish farm operators in the Discovery
Channel filed a Judicial Review of Canada’s decision, and obtained an injunction
allowing the restocking of farms. The two
Nations have applied to be heard as “respondents” – an equivalent status to Canada’s – in the Judicial Review. If successful, they will bring important evidence
of the damages fish farming does to their
livelihoods, culture, and ecosystems. Indigenous Nations are uniquely positioned
to present this evidence as, on its own,
Canada may be unwilling to present evidence that could be used in future court
challenges to fish farms in other jurisdictions, such as Clayoquot Sound.
The public can contribute toward the Nations’ legal fees at www.raventrust.com/
campaigns/salmon-defenders.
—www.raventrust.com
June 2, 2021
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An Ancestral Duty

©Dawn Mueller

©Dawn Mueller

Exclusion zones try to silence Indigenous land defenders

by Odette Auger
xw is xw čaa Kati George-Jim was a legal observer when she was arrested by
the RCMP on May 18. She was there by
invitation from her uncle, Pacheedaht
Elder William Jones.

Blockades have been in place since August 2020. “Rainforest Flying Squad”
(RFS) are protesting Teal Jones’ logging
of old growth trees in the Fairy Creek
area. On April 1, the BC Supreme Court
granted an injunction to allow the logging, and on May 17, the RCMP designated Caycuse camp a media exclusion
6 | watershedsentinel.ca

zone. RFS’s lawyer Noah Ross has said
the RCMP are overstepping: “Exclusion
zones are only legal in certain limited
circumstances in which there are serious
public safety risks. It’s explicitly not allowed by the injunction,” he pointed out.
Local First Nation people have been denied access through their own territory.
“They’re willing to overlook people’s
civil rights in order to give industry access to their logs,” Ross says.
“There were only three people in an arrestable position at the Caycuse camp,”

said George-Jim. “The rest of us were
there as legal observers and media.” To be
arrested, a protester would have to be interfering with industry or police operations.
Shifting tone after exclusion zone
George-Jim says the media and legal observers were targeted first. She describes
her arrest as using excessive force, and
racially targeted. Arresting officers told
her, “You don’t even belong to a First Nation here, you’re here against their will.”
George-Jim’s response illustrates the

difference in worldviews around identity and territory. “I don’t identify with a
‘band’ nation,” she says. She identifies
with her matriarchal lineage, through
which she is related “to all of our territories here – Pacheedaht, Ditidaht, and
Lekwungen.”
“The police and government only recognize Indigenous jurisdiction when it’s
in a body like a band council or a treaty
nation,” she says. “When a sovereign Indigenous person or our hereditary system
is brought forward, it’s not recognized by
the Province or police as legitimate,” she
says, “because it undermines their power
to maintain control over the land.”
Colonial systems vs. Indigenous
Elder Jones describes his view of leadership: “It is our principles of matriarchy, relational-balance, accountability to
the laws of the land, and distribution of
wealth that brings honour and validity to
a leader.”
Jones was moved to use his voice when
a letter asking protesters to leave was
signed by Pacheedaht Nation’s elected Chief Councillor, and a “hereditary
chief.” Jones corrected this title and explained it to RCMP when they blocked
him from entering his territory. “Frank
Jones claiming himself as a hereditary
chief is false,” said Jones. “In fact, the
Jones family is not originally from the
territory, and have no chief rights to the
San Juan valley.”
“They have a pretend chief and a band
council chief acting outside of his authority – still under the Indian Act, in fact the
band council’s authority is only within
180 acres of land,” explains Jones. “The
Indian Act is certainly an active and effective part of [the colonial system] ... destroying and murdering our people over

“I implore people to continue to stand with me to protect our
forests from destruction and colonialism.” —Elder Bill Jones

the 150 years it has been in effect, and it’s
still going – they’re still using it to divide
and rule.” Jones noted the history of the
territory “has too often been ignored or
manipulated to suit the needs of the colony and extractivist economy.”

or halt old growth logging demonstrates
how beholden our frontier settler society
is to the need to maintain well-paying
jobs for white men.”

Lacking government leadership

In an open letter on May 21, the BC Civil Liberties Association raised the alarm
that “RCMP officers are using tarps and
other coverings to prevent media and
legal observers from visually observing
and documenting police activity.”

Over one year ago, the Old Growth
Strategic Review was released. The BC
government accepted all 14 recommendations – including one to defer logging
in key areas by October 2020. On June
9, the NDP government said it would respect Pacheedaht, Ditidaht, and Huu-ayaht nations’ decision to defer old growth
logging for two years in Fairy Creek and
Central Walbran forests.
“The BC government could have avoided
the further destruction of important stands
of old growth and also avoided massive
expenditures in funding the RCMP to enforce Teal Cedar’s injunction,” RFS lawyer Noah Ross says.
The review notes the lack of involvement
of Indigenous peoples in “creating most
of the higher-level plans and orders that
dominate the management of old forests.”
Ross says it’s important to take a closer
look at the question of jobs and the local economy. “Old growth logging... is
directly responsible for only 60-80 jobs.
These jobs, held mainly by white men,
represent a small fraction of the thousands of jobs which have been lost due
to corporate decisions,” Ross says. “The
provincial government’s failure... to defer

More than a blockade

RCMP Sgt. Chris Manseau describes the
tarps as tools, not intended to block the
view, and says “All attempts to have the
media have access are being made.”
Ross and George-Jim say the media exclusion is a human rights violation.
“Since they have not shown an ability
to handle the powers, the only solution
we can think of is to respectfully ask the
courts to limit those powers,” said the
Canadian Association of Journalists in a
press release.
“Why aren’t we more concerned about
this power that is trying to be exercised
over this entire narrative?” George-Jim
says. For her, it is more than one cutblock, one blockade. “My relationship to
the land is an ancestral duty.”
“The last of the old growth – all the last of
our spiritual freedom that we have in this
world. When that goes, our cathedral is
gone,” Jones says. “They don’t have the
right to take the children’s heritage.”
watershedsentinel.ca | 7

Paramove and Whales

©Sander Jain

©Dan Lewis

Pesticide dumping in Clayoquot Sound

Sea lice continue to beset the salmon
farming industry globally. No treatment
has ever solved this problem, anywhere
in the world. Clearly a new approach
is needed, which is why we’re seeing a
global shift to land-based salmon farming.

farmed fish out of their pens into a well
boat, where they are soaked in a corrosive chemical bath to dislodge the sea
lice. The fish are then poured back into
the pens, and the pesticide is dumped
right into the pristine waters of Ahousaht
First Nation.

Three years ago, Cermaq Canada received a permit from the BC Ministry of
Environment to use 2.3 million litres of
a pesticide called Interox® Paramove®
50 (active ingredient: hydrogen peroxide). This permit allows them to suck the

In 2018, Cermaq ended up using (and
dumping) 65,874 kilograms of Paramove. Cermaq is now applying for another three-year permit, this time to use and
dump just shy of one million litres.

by Dan Lewis
Salmon lice are tiny crustaceans which
occur naturally in the waters of the
northeast Pacific — think of them like
cockroaches of the sea. Fish farms provide an ideal breeding ground for these
parasites, with each facility presenting
half a million farmed salmon trapped
in a confined space. Because fish farms
in BC use open-net pens, lice can swim
in to infest the farmed fish, and then
swarm back out to plague wild salmon
as they pass the numerous pens dotted
along their migration routes — twenty
fish farms in Clayoquot Sound alone.
8 | watershedsentinel.ca

New science coming out of Norway
shows that peroxide treatments can be
much more lethal to non-target species
than was previously understood. A 2020
paper by the Institute of Marine Research
showed that peroxide is toxic to krill at
concentrations of 1/2,000 of the recommended dosage.
Paramove can persist in the environment
for weeks, and tends to pool in shallow
waters – the very place used for rearing
by juvenile wild salmon and herring, as
well as crab, shrimp, and other crustaceans in their larval life stages.
West coast Vancouver Island is home to a
subpopulation of 200 Grey Whales – the
summer residents. They like the abundance of tiny prey species such as mysids
and amphipods. But grey whale prey are
crustaceans – just like salmon lice – so
they could become collateral damage in
Cermaq’s chemical warfare. And Tofino
whale watchers are very concerned, because since 2019, Grey Whales have been
starving to death, which so far has resulted in at least 378 deaths.
A ticking viral bomb?
The Paramove treatments are stressful to
farmed salmon, and weaken their immune
systems. It can take up to two weeks for
the fish to recover, during which period
they are susceptible to disease outbreaks
such as mouthrot and piscine orthoreovirus (PRV), and disease transfer from
farmed to wild fish is dead easy.
Cermaq is spending millions of dollars
on sea lice control, tumbling and pressure-washing their farmed fish in an attempt to dislodge the lice. They use Paramove 50 in wellboats to burn the lice off.
Because of their short life cycle, any
lice which survive treatments (whether
chemical or mechanical) are by definition

resistant to the treatment used. Lice will
adapt to anything we throw at them, and
come back stronger.
The Clayoquot Sound UNESCO Biosphere Region is meant to demonstrate
a working balance between conservation
and sustainable development. Clearly,
chemical treatments of sea lice are not
sustainable. The world’s oceans are under
incredible stress, and dumping pesticides
in them will not help.
The federal government has promised to
remove open-net pen salmon farms from
the ocean by 2025. Indeed, in December
2020, eighteen fish farm licenses in the
Discovery Islands were not renewed. All
federal fish farm licenses in BC are set to
expire in June 2022.
Wild salmon numbers in Clayoquot
Sound are in precipitous decline – we are
witnessing extinction play out before our
eyes. Last year the Tofino hatchery was
unable to collect Chinook eggs to rear
– for the first time ever! If we lose wild
salmon, we lose everything: ancestral forests, wildlife, and cultures. Why should
we sacrifice food security, the wild salmon economy, and the iconic ecosystems
of Clayoquot Sound to a sunset industry?
Dan Lewis lives in Tofino and is a founding director of Clayoquot Action. Contact
him at dan@clayoquotaction.org. This
article is posted with references at www.
watershedsentinel.ca

Biosphere Reserve
After the mass logging protests of
Clayoquot Summer 1993, governments
were scrambling to find a way to continue logging two-thirds of Clayoquot
Sound’s rare cedar rainforests. In the
end, the area was declared a Biosphere
Reserve in 2001.
It’s important to understand what this
designation is, and what it isn’t. It isn’t
a protected area. The Biosphere Reserve designation is meant to demonstrate a working balance between conservation and sustainable development.
It does not alter management regimes
already in place. In order to qualify,
a region must have a network of core
protected areas, transition zones, and
resource use zones. In Clayoquot, they
simply used the 1993 Clayoquot Land
Use Decision (which sparked the mass
protests) as the management plan. That
plan called for protecting one-third of
the land – basically anything which was
never going to be logged – and clearcutting the rest. Scenic fringes along
the inlets were used as transition zones.
The debate over what constitutes sustainable development in Clayoquot
Sound is ongoing, and UNESCO is
not leading this debate. Industrial fish
farms dot the wild salmon migration
routes, mine proposals are still on the
table, and the logging of ancient rainforests has never fully stopped.
The good thing is that this designation
is an acknowledgement by all levels
of government that this is a globally
significant ecological treasure. And
conservation is no longer a radical
idea here – Clayoquot Sound clearly
demonstrates the economic benefits of
conservation, although these are not yet
fairly shared with the rightful title holders – the Tla-o-qui-aht, Ahousaht and
Hesquiaht First Nations. —Dan Lewis
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Toxic Spray
After decades, Canada gives up pretending Chlorpyrifos is safe
by Sheryl McCumsey
“You should write that story.”

How to begin? Not everyone is concerned about pesticide use.
Some folks have faith that Health Canada has properly assessed
them and that they are “safe.”
I am someone who wants to see us reduce pesticide use in our
communities, and who is fortunate in that I have a background
in science.
So what is that story? I will write one – but it is important to
know there are many.
About seven years ago a woman approached me about how the
city of Edmonton was spraying a pesticide called Dursban over
and/or around her acreage north of the city (pictures and spray
sheets confirm this). She was upset that no one in Alberta Environment would address this. She claimed bees and birds would
lie dying shortly after. She did not give the city her consent to
do this and contacted city employees several times to let them
know. She had no one to turn to.
Edmonton used both Dursban and Pyrate, pesticide products
that contain chlorpyrifos, to kill mosquito larvae. It was the last
municipality to use this for mosquito control in Canada and perhaps North America. Chlorpyrifos is a very potent neurotoxic
insecticide that is in several products registered in Canada. The
department within Health Canada that registers pesticides using industry data is the Pest Management Regulatory Agency
(PMRA).
What is amazing about this story is what the federal Environment Commissioner’s 2015 Report on Pesticide Safety says of
the PMRA. Part of the report states that:
“Chlorpyrifos was first registered in Canada in 1969 to control pests on many food crops, including wheat and potatoes.
“In 1999, the Pest Management Regulatory Agency (the
Agency) initiated a re-evaluation of chlorpyrifos. By 2002,
10 | watershedsentinel.ca

the Agency had discontinued many residential uses of pesticides that contained this active ingredient, as a way to mitigate risks. In the following year, the Agency consulted with
the public on its proposed decision on the remaining uses.
However, more than a decade later, the re-evaluation of
chlorpyrifos remains incomplete, and no final decisions have
been made about the remaining uses.
“In its re-evaluation, the Agency found that chlorpyrifos is
acutely toxic to a wide range of organisms, including mammals, birds, fish, aquatic invertebrates, and honeybees. In
2003, as a result of these risks to the environment, the Agency proposed to cancel the use of chlorpyrifos on a number
of crops, including corn, filberts, lentils, oats, peppers, sugar
beets, tobacco, peaches, and nectarines.
“In 2007, after public consultation, the Agency decided to reverse the cancellation for all of these crops.”
This pesticide is 700 times more toxic than malathion (another persistent neurotoxic insecticide), has thousands of peer-reviewed studies showing how harmful it is (especially to children
even at very low doses), studies showing it is found in all arctic
media (ice, snow etc.), studies showing breakdown products are
more harmful, lawsuits around lack of scientific rigour in the
US, alternatives that exist – and it is banned in several countries
around the world. Yet here in Canada, literally one half of a
century later, we still do not have a full health assessment of a
pesticide many think should be banned around the world?
Science and evidence should matter in the registration of a pesticide, and a government agency we pay taxes to should do the
job they say they do. Assessments are supposed to include harm
to health and our government is supposed to review a pesticide
every 15 years. They imply they do this, but in fact we can find
instances in which they do not. Edmonton was spraying this in
at least one park (that we had evidence of) and spraying well
inside city boundaries (that we had evidence of). These are federal infractions that were not addressed. This restricted pesticide

was misused by the City, sprayed in an area where one million
people reside, and no one enforced regulations.
In February, ten public interest groups, led by Safe Food Matters
Inc., filed a formal notice of objection to the inadequate risk
assessment.

being cancelled due to failure to satisfy requested data requirements. On this basis, the re-evaluation for chlorpyrifos is now
considered complete.”

Several months later, the PMRA now plans to phase out all uses
of this pesticide, with last date of sale by retailers December 10,
2022 and last use, including on canola and garlic, to be December 2023.

One might ask how they claimed this was “safe” for the last 53
years of use? The entire continent of Europe, along with many
other nations around the world, have already banned this pesticide. It will take the combined effort of many citizens to make
improvements within Health Canada’s Pest Management Regulatory Agency, a system that clearly favours industry instead of
protecting Canadians.

The reason given by the PMRA is that industry failed to provide
the necessary health studies. Their “Update on the Re-evaluation of Chlorpyrifos,” dated May 13, 2021, states: “The intended work to update the human health assessment is no longer
needed as all pest control products containing chlorpyrifos are

Sheryl McCumsey was a medical technologist when she became
aware of the harm of pesticides and became actively involved
in creating positive changes for all Canadians. She now resides
in BC and is primarily concerned about forest spraying.
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Paradise Logged
Read Island maps reveal fragile network of remaining forest
by Lannie Keller
The Discovery Islands lie at the far
northern reach of the Salish Sea. Just
140 years ago, they were home to
magnificent ocean-bounded forests of
giant trees. The legacy of first settler
impacts is enormous stumps that are
a haunting memory: this archipelago
once harboured vast carbon stores and
enormous biodiversity.

Nearly a century later, new settlers arrived, awed by forests that had naturally
regenerated as diverse, mature, and again
majestic. Logging also returned – in 1985,
Read Island was dubiously famous for its
thousand-acre private land clearcut.
Shifting baselines alter perception, and
except for the disintegrating stumps, it’s
hard to even imagine this as a forest of
giants. We do know that today’s short-rotation plantations lack biodiversity, and
we intuitively place exceptional value on
mature forests and remnant big trees. We
know about the climate and biodiversity
crises and the importance of protecting
the carbon storage and sequestration services provided by mature and old forests.
And increasingly, we identify with trees
and forest creatures in a spiritual dimension that defies words.
By 2010, community angst was high as
logging impacts continued to denude
the landscape. Political shift and government policies had also decimated the
BC Forest Service and eliminated a relatively progressive Forest Practices Code
– instead, we had Professional Reliance
12 | watershedsentinel.ca

and the Forest Range and Practices Act
(FRPA). Like other communities, Surge
Narrows found little voice in this system
designed for forest industry priorities. We
needed a paradigm shift to protect all the
values of these complex and irreplaceable
ecosystems. Letter-writing and blockades
didn’t work. So, we turned to science to
convince forest administrators that trees
(and biodiversity) have more than monetary value.
This small community rallied its collective skills.
Advised by BC’s Conservation Data Centre, local
GIS specialist Eve Flager
produced a Sensitive Ecosystems Inventory (SEI)
for all the Discovery Islands. We engaged Gregory Kehm Associates to
map Enduring Features
and analyze conservation
options and priorities. Our
most recent endeavour
is a Protected Landscape
Network (PLN) for Read
Island. This is a design for
ecosystems connectivity to
protect biodiversity and rebuild ecological resilience.
The PLN was mentored by
Herb Hammond, a BC registered professional forester and one of the province’s
most esteemed forest ecologists.

A few years in the making, we are keen
to share and implement this recently
completed work. The methodology can
be replicated, and we hope it provides a
model for mapping Protected Landscape
Networks in other places.
The Protected Landscape Network
Our PLN starts with describing the natural character of the island. The compo-

sition, structure, and function of island
ecosystems portray the watershed’s optimal design – and provide a guide for its
maintenance and restoration. A resulting
set of maps show where the island’s network of forests, freshwaters, and other
sensitive ecosystems occur and interact,
and the cumulative effects of human activities. There are maps to identify tree
species, age, site productivity, and ecologically sensitive sites. A map of rare
and unique ecosystems indicates biological diversity and ecological resilience.
Past and planned logging with zones
of influence portrays actual ecosystem
impacts – not just the area occupied by
cutblocks, logging, and roads. Two forest
maps confirm that all of Read Island’s
highly productive old forest on rich sites
has been logged. They also show remain-

Letter-writing and blockades didn’t work.
So, we turned to science to convince forest administrators that
trees (and biodiversity) have more than monetary value.

ing primary forests that are important as
reservoirs of high biodiversity and rare
ecological communities – and options for
old growth recruitment in mature forests
on rich sites.
Guided by this matrix of information, and
with specialized mapping software to objectively identify effective and efficient
routes, the final PLN map is a wholistic
plan that identifies the natural linkages required for Read Island’s ecosystem
functions. This can (and
should) become part of an
ecosystems-based
management plan: loss of ecological connectivity often
leads to collapse of larger-scale ecosystem functions. In any watershed it is
critical to protect habitats,
species, and linkages – because too often there’s no
next-valley, other-population, or alternate-route to
compensate for the current
level of human impacts.
Read Island’s PLN underscored the importance
of mature and old forests
as biodiversity corridors,
adding to our interest in
BC’s Old Growth Strategic Review. We applaud
government’s commitment
to implementing its 14
Recommendations. (But...
when?) Just to be ready, we
commissioned GIS analyst

Baden Cross to identify the recommended old forest logging deferral sites for
Read Island. In a zone with less than 10%
old forest remaining, there are 30 sites.
The analysis also identified productive
sites with old growth potential in second
growth stands, 80-150 years old, critical
as old growth forests for the future.
We recently presented the PLN to government, requesting that it and the Old
Growth Strategic Review’s recommendations be incorporated in forest planning for Read Island. Initial reception at
FLNRORD District Office was positive,
but the response was predictable: even
though the forest tenure on Read Island is
expired and up for renewal, the Ministry
has no legal power to change the agreement. We learned that government has
basically surrendered control of public
forest lands, leaving forest administrators
without power to amend tenure regulations. The government appears committed to the logging industry ahead of science, even while terrestrial, climate, and
ocean systems continue their decline. At
Surge Narrows, we wonder when forests
will get the respect they deserve.
Learn more: https://diemproject.org/
diem-mapping/protected-landscape-network/

Lannie Keller is
grateful for 42
years in a handbuilt home on an
island with
nature at the
doorstep.

Sponsored by
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Biodiversity
With the sixth mass extinction well
underway, it is urgent for us to act to
preserve what still remains of the diversity of species, genetic sub-groups,
and functioning ecosystems that have
evolved over the last 3.5 billion years.

But as we approach this crisis, let’s not
do so from our idiotic human hubris – the
thing that’s been upsetting the balance in
the first place. While genome-tinkerers
lament that “evolved systems ... exhibit a
frustrating tendency to evolve away from
engineered behaviors,” it is life’s seeming chaos and tendency toward wild diversification that insure its continuation.
Maximum diversity yields adaptability and deep resilience, while human
attempts at control yield brittle and vulnerable systems (think tree farms, monocropping, and stock fisheries). What we
call “nature” is arguably far more intelligent than us. We need to – quickly –
listen, learn, and reverse our approach:
adapt ourselves and our systems to the
needs of the natural world instead of forcing it to adapt to us.
Sponsored by
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Spaceship Earth
Global effort needed to conserve precious complexity
by Stephen Leahy
Imagine you are travelling in space and start to see bits of
your spacecraft break and spin off into the endless void. Inside the spacecraft everything seems fine but no astronaut
would ignore what they saw. After all, only one part failed
in the more than 2.5 million parts that comprised the Challenger space shuttle that disintegrated 73 seconds after its
launch.

The spacecraft in which humanity is traveling through space is
comprised of an estimated 8.7 million species. These “parts”
provide our food, clean water, the air we breathe, and much
more. Species, and the ecosystems they create, are the very
foundations of human life and well-being. And yet the first
global assessment of the status of these “parts,” completed in
2019, found that as many as a million of them may vanish in the
coming decades.
Countries only began to be seriously concerned about the loss
of species some 30 years ago. In 1992, they created the United
Nations Convention on Biological Diversity (CBD). Headquartered in Montreal, the CBD is a formal international treaty for
the conservation and sustainable use of biological diversity.
Although conservationists and biologists have long been concerned about species extinctions, the term “biological diversity”
wasn’t commonly used in science until the 1980s. The word biodiversity was only coined in 1985. The first scientific journal to
use it in its name was Canadian Biodiversity, in 1991.
The CBD has 196 member states and holds Conference of the
Parties or “COP” meetings, much the same as the better known
UN Framework Convention on Climate Change (UNFCCC).
At the biannual COP meetings, countries make decisions about
how to sustain biodiversity. These decisions are informed by
advice and recommendations from scientists and other experts
from various countries on a special committee called the “Subsidiary Body for Scientific, Technical and Technological Advice” or SBSTTA.

In the early 1990s, there wasn’t a great deal of scientific advice
to be had on the world’s biodiversity. The CBD was a key catalyst in driving more biodiversity research and raising awareness
about its importance.
There were more questions than answers at the beginning but
those questions sparked a great deal of scientific meetings and
investigations, said Basile van Havre, director general of Biodiversity Policy & Partnerships for Environment and Climate
Change Canada.
Member states would ask how species could be restored or protected and what the implications might be. “Simply trying to
define what protection means led to very interactive dialogues
amongst scientists,” said van Havre, who’s been involved for
nearly 30 years and is also a co-chair of a CBD working group.
Therein lies our biggest issue with biodiversity: Its extraordinary complexity.
Science hasn’t even identified most of those 8.7 million species,
never mind figuring out their life histories. Studying each in isolation doesn’t get you very far either, just as studying a human
in a glass box won’t tell you much about human culture and
social organization. The number of possible interactions species
have with each other and their environment is nearly infinite,
especially in a time of climate change.
When a policymaker asks what must be done to protect her
country’s biodiversity while sustaining the health and well-being of its citizens, there is nothing like a simple answer.
An enormous amount of fundamental science has been done
since the CBD was created to try and find answers to those
questions. This included the creation of an independent scientific body, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). It’s a kind of IPCC
Continued on Page 16
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Story continued

for biodiversity, meaning that it collects and synthesizes all of
the current science, as the Intergovernmental Panel on Climate
Change (IPCC) does.
In 2019, IPBES produced the Global Assessment on Biodiversity and Ecosystem Services report that concluded one million
species were at risk of going extinct. That report will be the base
from which countries will make a new round of commitments to
protect biodiversity at the planned COP 15 in Kunming, China,
tentatively scheduled for October 2021.
However, countries made a series of ambitious commitments
back in 2010 during COP 10 in Nagoya, Japan. Known as the
Aichi Biodiversity Targets, no country fully met any of the 20
targets by the 2020 deadline. One target was to phase out harmful subsidies in fisheries and agriculture. Another was to protect
17% of terrestrial and inland water, and 10% of coastal and marine areas.
Some countries, including Canada, came very close to meeting
the 17% land and 10% ocean protection, says David Cooper, the
CBD’s Deputy Executive Secretary. However, Cooper notes not
all of these protected areas are the best sites from a biodiversity
perspective, nor are they always well-managed.
Microbe biodiversity: a “complete unknown”

As for subsidies, a 2019 report by the Food and Land Use Coalition estimated that US$600 billion a year in public subsidies for
agriculture and fisheries has financed the overuse of fertilizer,
deforestation to expand agricultural frontiers, cattle production,
and overfishing.
It’s always been a struggle between what science says should be
done and what is politically feasible, says Cooper.
That struggle will continue as countries meet this year at COP
15 to set new biodiversity targets. Chief among those targets is
for each country to protect 30% of their land and 30% of their
ocean territory by 2030. The Biden administration committed
to conserve 30% of US land and water in early May. Canada
previously committed to conserving 25% of Canada’s land and
oceans by 2025.
Monitoring what’s happening on the ground to provide regular
feedback is essential if countries are going to make their new
targets. However, in most instances, human impacts such as resource consumption can be difficult to measure, let alone monitor. At the same time as humanity continues to fail to deal with
climate change, increasing plastic and pesticide use, and their
impacts, we’re inventing new potential impacts on biodiversity such as geoengineering,
undersea mining, and synthetic biology.

In a scientific paper published in April 2021 that is part warning, part thought experiment, and
more questions than answers, author Dr. David Thaler of the University of Basel, Switzerland,
draws attention to our “profound ignorance” of the fate of microbial life during the current Holocene extinction epoch.
While the accelerating extinctions of animal and plant species is a planetary emergency well
documented in scientific literature, Thaler writes in Frontiers of Ecology and Evolution that in
the microscopic world of bacteria, viruses, and single-celled eukayotes, the direction and pace of
change is a “complete unknown” that could have “deep consequences for all life on Earth.”
The SARS-CoV-2 virus that causes COVID-19 is one of a roughly-estimated 10 billion different
kinds of microbes, each evolving in their own way, Thaler says. A 2020 study assessed the number
of animal viruses at over a million, with about half of them potentially infectious to humans.
But beyond potential pathogens, Thaler notes the trajectory of microbial evolution could affect
Earth’s very habitability. The biosphere is reliant on microbes to recycle nutrients, decompose
waste, nurture plant growth, purify water, and cycle the planet’s carbon, nitrogen, sulphur, iron,
and more.
—Is Global Microbial Biodiversity Increasing, Decreasing, or Staying the Same?
David S. Thaler, Front. Ecol. Evol., 19 April 2021 | https://doi.org/10.3389/fevo.2021.565649
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Not only is more biodiversity science needed, there
is a growing need for a
global biodiversity monitoring system. Perhaps the
greatest need is for biodiversity to have a higher political profile for its essential importance to human
well-being. Continuing to
lose more “parts” of our
life support system entails
ever great risks to us all.
Stephen Leahy is an environmental
journalist
based in Ontario, Canada.

Wild Salmon
Genetic diversity is key to species’ climate resilience
by Loys Maingon

There are many ironies to that simple statement. For one, after
many promises, this province still has no Species at Risk Act
with which to protect its “essence” – and if and when legislation
comes into being, genetic biodiversity may not be its focus. It
would also be easy to assail the statement that “the essence of
British Columbia is its biodiversity” by challenging either the
philosophical concept of “essence,” or the arbitrariness of the
colonialist cultural and political construct that is “British Columbia.”
There is, however, a touchstone that has always been essential
to both the geographies and cultures of Pacific North America –
Pacific salmon. The salmon species of the genus Oncorhynchus
have formed the basis of First Nations’ economies for thousands
of years before they were commercialized to support the shortlived settler prosperity of the last 150 years.
Ironically, this “essence” is highly variable. Although West
Coast commercial and recreational fishermen recognize only
five or six species, and rarely identify “sub-populations,” officially, biologists recognize 10-12 (or more) species of Pacific
salmon in the genus Onchorynchus. Within each species, there
are an untold number of genetically variant populations which
is – or at least was at the time of contact – proportional with the
variety of potential habitats.

Like Onchorynchus, the essence of BC is variability itself,
adapted to respond to environmental extremes. It is a mosaic of
microhabitats, each composed of individualized communities of
uniquely-adapted species. There is a delicate tension between
the uniqueness of genetic fit and the uniqueness of specific habitat. Our geology drives genetic diversity. Just as most British
Columbians are unaware of genetic diversity, they also remain
blissfully unaware that we live in a tectonically active zone.
Salmon seem to have picked up on the creativity of that instability 65 to 95 million years ago. In response, the Salmonidae
developed twice as many chromosome arms and twice as much
DNA as their relatives. That “autotetraploid” event in their genetic history served the Oncorhynchus genus well during their
evolution in the geologically disruptive Miocene 20 million
years ago.
To this day, having four copies of extra chromosomes distributed across a broad variation of small watershed-specific populations has made Pacific salmon populations particularly well
disposed to adaptation and rapid speciation.
That our coastal environment is inherently geologically unstable
should have been made particularly obvious to all British CoContinued on Page 18



©Travis Campbell

The essence of British Columbia is its biodiversity.
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Wild Salmon continued

lumbians in mid-December, 2020. A 12-kilometre landslide that
took out a lake sent a 100-metre wave down the Southgate River
valley in Bute Inlet in late November. This type of disturbance
has always been part of the natural instability of high gradient
landscapes, but climate change is increasing their incidence.
Waking from a dream of stability
The mechanisms for the relationship between climate change
and seismic disturbances are largely unstudied. While most of
the technical literature focuses on the impact of melting alpine
permafrost and melt-water, until as recently as 2018, less consideration has been given to the role that “rock moisture” plays.
Rock moisture is one of the most important factors in rock
strength. The greater the moisture of rock is, the more it is resistant to fracturing, and increases of as little as 1% moisture
dramatically increase the stability of rock. The fluctuation of
rock moisture as a response to extreme climate events drives micro-seismic events, that is, micro-earthquakes below one on the
Richter scale, associated with the weakening of exposed rock
surfaces and resulting rock slides.
Like the 2019 slide at Big Bar on the Fraser River, which resulted in a collapse of salmon populations upstream, the Bute Inlet
slide was a product of normal biogeochemical processes set into
motion by climate change. Until now we have been content to
assume that even in tectonic regions like the Pacific Coast, geological events would be driven by periodic volcanic or tectonic
forces, removed from the general stability of the environment
around us. With climate change, that stability in high gradient
environments and topography can no longer be taken for granted or discounted.
We need to rethink a comforting illusion.
Nature is not endless. It has known quantifiable limits. As we
witness the global collapse of ecosystems, and the sudden reorganization of entire watersheds near us, as we have at the
landslide of the Southgate river, we might reflect that nature is
profoundly fragile, and that the future of the species about us, let
alone that of humanity, is increasingly precarious.
We need to embrace a greater sense of the fragility of nature,
and reverence for nature. We have treated, and continue to treat
nature as a larder that we can raid at will and manage grossly
with little regard for its complexity.

Salmon diversity collapse
In spite of decades of promises that the stock would be returned
to “historic numbers,” BC’s salmon collapse continues. As noted by Dr. Bob Rangeley in Oceana’s 2020 Canadian Fish Audit:
“Out of 33 critical stocks, only six have rebuilding plans…. at
the rate we’re going it’s going to take 37 years to get through
those plans, and that’s assuming no more stocks get into the critical zone.”
The reality is that the collapse of west coast salmon lies in the
collapse of wild salmon genetics. Notwithstanding the good intentions of DFO’s “Wild Salmon Policy,” the vast majority of
BC salmon are now largely hatchery stock, and little attention is
given to the importance of a largely-lost diversity of small populations. The DFO strategy is intended to maintain the diversity
of “the stock” – the fisheries stock (not the “populations”) –
while continuing to make it available as an economic resource.
In other words, the economy continues to be the priority and
conservation pays the piper.
What this leads to has been spelled out by H.H. Price in a January 2021 study on the collapse of population and wild genetic diversity in Skeena sockeye. Based on long-term data from
1912 onwards, what is reported is that one population, the
Babine population, which consists mainly of hatchery stock,
now makes up 91% of returns in the Skeena fishery.
With many smaller populations having been extirpated, abundance has contracted throughout the entire watershed and population diversity has declined by 70%. Life histories needed to
respond to changes in ocean conditions have shifted or disappeared. The return of wild salmon is 31% of historic numbers
– and as we know from standard fisheries modeling, 30% is the
critical limit at which fisheries should be shut down. The actual
low genetic diversity of these sockeye makes them extremely
vulnerable to climate change impacts.
Price’s work is important because his data on the Skeena sockeye populations is a unique long-term glimpse at the impacts of
our fishery management practices. The findings and conclusions
drawn from this unique long-term data set are applicable to all
of our industrial fisheries, and to all of our industrial resource
management practices.
“Terminal Fisheries” advocated
What Price ultimately advocates is an abandonment of an ap-
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proach by “stock management” and its economic correlate:
coastal commercial fisheries.
What is being increasingly suggested by research is the closing
of the fishing industry as we have known it for the past 150
years, because it is now endangering the viability of the salmon
at a time of increased climate change-driven instability. Price,
together with an increasing number of young fisheries scientists,
is proposing a return to First Nations’ “terminal fisheries” – that
is, in-stream fisheries which can target specific returning populations.
Management by populations, rather than general stock, would
promote the maintenance and enhancement of genetic integrity
and resilience.
Fundamental to this reasoning, though largely unarticulated in
Price’s scientific publication, is the logical reality that the major
driver behind the collapse of genetic biodiversity is the practice
of putting the economy first. As Donna MacIntyre, the fisheries
director for the Babine Lake Nation, aptly noted in The Tyee
last February, hatchery enhancement and the artificial spawning
channels that flow into Babine Lake are “a blessing and a curse.
While they feed Lake Babine’s people, they create a false understanding about the overall health of the watershed’s sockeye
population.”
And that reflection is as applicable to all of BC as it is to our
global situation. Prioritizing the economy is a short-term blessing and a long-term curse that undermines the protection of biodiversity, which future generations will need in times of growing adversity and environmental extremes. As the very basis of
our economy, our “natural capital,” becomes more unstable,
genetic diversity will always remain the fulcrum at the edge of
things, and nature may well laugh last.
See: Michael H.H. Price et al. (2021) “Portofolio Simplification arising from a century of change in salmon population
diversity and arificial production,” Journal of Applied Ecology. 1-10. https://besjournals.onlinelibrary.wiley.com/doi/
epdf/10.1111/1365-2664.13835
First published in the Bulletin of the Canadian Society of Environmental Biologists, Vol. 78:1p.10-14.
Loys Maingon is the BC Director of the Canadian Society of Environmental Biologists and lives in the Comox Valley.
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Neonicotinoids
Pesticides or agroecology?
itat loss, the damage to ecosystems continues as fields are soaked in pesticides
year after year.

Ottawa cancels
cancellation of
neonics
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The authors of the study warn this will
only worsen with a warmer climate and
growing population. To prevent this worsening toxic future, they call for a reform
of our global food production system:
“Although protecting food production
is essential for human development,
reducing pesticide pollution is equivalently crucial to protect the biodiversity
that maintains soil health and functions,
contributing towards food security. We
recommend a global strategy to transition
towards a sustainable, global agricultural
model that reduces food wastage while
reducing the use of pesticides.”
The IPCC for agriculture

by Stephen Leahy
The majority of the world’s agricultural
land is contaminated by multiple pesticides, a landmark global study has recently revealed. “Multiple” means 11
or more pesticides currently contaminate 68% of food producing lands in Europe and 58% in North America.

In terms of where the worst impacts on
biodiversity are, the study, published in
Nature Geoscience in March 2021, identified South Africa, China, India, Australia and Argentina. These are regions with
high levels of pesticide pollution and
20 | watershedsentinel.ca

poor water resources, a particularly lethal
combination for native plants, birds, animals and other species.
Pesticides do not stay in the soil; they
move into surface and groundwater and
also are blown into the air. Their adverse
impacts on water quality, plants and animals are well-documented, as are their
negative human health effects, from
short-term sickness to numerous cancers.
To summarize: Not only does intensive
agriculture lead to deforestation and hab-

In 2008 a multi-year assessment was
completed, involving more than 400 experts (including farmers), about how to
feed the world now and in the future in an
era of climate change and declining water and other resources. That multi-year
assessment was called the International
Assessment of Agricultural Science and
Technology for Development (IAASTD).
Insiders called it the IPCC (International
Panel on Climate Change) for agriculture.
This first ever global Ag Assessment
recommended a global shift to agro-ecological agriculture, with minimal use of
pesticides, as the way forward to feed the
world, protect waterways and ecosystems, and help farmers.

What’s agro-ecological agriculture?

Outrage is a reasonable response when Canadian
officials continue to allow use of an insecticide that’s
been linked to widespread bird and insect declines.

Agro-ecological agriculture (or agroecology) mimics nature, replacing external
inputs with knowledge of how a combination of plants, trees, and animals can
enhance the productivity of land.

over the past six years. Here are some
things you should know:
•

•

•
That 2008 report was supposed to be the
world’s roadmap for producing enough
healthy food for all, but it never received
any real public or policymaker attention.
The Ag Assessment’s recommendation
for a global shift to agroecology is what
the authors in Nature Geoscience are
calling for 14 years later. Year after year,
major international science-based organizations, including the IPCC, say we have
to get off the industrialized, chemically-dependent food production treadmill,
yet government policies still continue to
favor that unsustainable system.
Here’s a recent illustration of this. On
March 31, 2021 Canada’s pesticide regulator, the Pest Management Regulatory
Agency (PMRA), decided to allow the
widespread use of neonicotinoid insecticides to continue.
I’ve written lots about scientific studies
looking at neonicotinoids or “neonics”

•
•

Neonics are the world’s most widely used insecticide. Buy a plant or a
seed and it’s likely been treated.
Neonics are systemic pesticides. A
plant that grows from a treated seed
incorporates toxins into pollen, nectar, sap, and even dead leaves, making it poisonous to any insect that
nibbles on it, and carrying toxin into
streams, ponds, and groundwater.
Neonics are very good at destroying
the nerve cells of anything that ingests them.
Neonics have been linked to the huge
decline in songbirds.
Neonics are believed to be the main
cause of what’s known as the Insect
Apocalypse – the enormous
decline in insect life, including pollinators.

allow use of a powerful insecticide that’s
been linked to those declines. That decision reveals the power of agribusiness
– and explains why the shift to agroecological food production that international
organizations call for year after year never happens.
“If we don’t radically transform the direction of the global food system, we will
never feed the billion who are hungry,”
De Shutter told me way back in 2011.
“Nor will we be able to feed ourselves in
the future,” he warned.
Stephen Leahy is an award-winning journalist and author. www.leahy.substack.com

Neonics have largely been
banned in Europe. Under the
Trump administration, the US
continued to allow their use. In
Canada, PMRA was going to
prohibit outdoor use of the two
main neonic chemicals but has
now done an about-face.
Environmental
organizations
were rightly outraged. Given
the fact of widespread insect
and song bird declines, outrage
is a reasonable response when
Canadian officials continue to

or
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Agroecology doesn’t require expensive
inputs of fossil-fuel-based pesticides,
fertilizers, machinery, or hybrid seeds.
It’s a knowledge-intensive system that’s
been used by small farmers around the
world for decades. Olivier De Schutter,
UN Special Rapporteur on the Right to
Food says this about research investigating its ability to feed people in Africa:
“Yields went up 214% in 44 projects in
20 countries in sub-Saharan Africa using
agro-ecological farming techniques over
a period of 3-10 years … far more than
any GM crop has ever done.”
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Life in the Margins
Small farms foster diverse crops, weeds, critters, and bugs
by Gavin MacRae
Small farms foster greater biodiversity,
have more crop variety, and produce
higher crop yields than large farming
operations, a new analysis shows.

Drawing on 118 studies from 51 countries and stretching back up to 50 years,
researchers at the University of British
Columbia have confirmed that sub-twohectare farms outperform their industrial-sized counterparts in several environmental and socio-economic metrics.
The pint-sized operations make up 84%
of the world’s 570 million farms, grow a
third of all food produced globally, and
take up 12% or 25% of agricultural lands,
depending on which calculation is cited.
“We found that smaller farms harbour a
lot more biodiversity than large farms,”
says Vincent Ricciardi, lead author of the
study and senior data scientist at Premise
Data. “Smaller farms have smaller fields,
just by definition, and those fields have
more perimeters, and those perimeters
have a lot more critters and insects, and

biodiversity in weeds and everything,
than a large farm would have. That’s a big
and very consistent finding.”
The study also showed smallholders use
less insecticide and are more likely to employ organic practices. Plus, small farms
tend to be within diverse land types, such
as forests and wetlands, which have more
wildlife than large, homogeneous fields.
Small farms grow more varieties of
crops, too – for the nutrition of the farmers themselves, to diversify their offerings in the marketplace, and to hedge
against drought risk. Larger farms focus
on grains and oil crops, often for animal
feed or processed foods, while smallholdings grow more legumes, roots and
tubers, and fruits.
Another significant finding was that small
farms beat out larger farms on crop yields
as well.
“It’s kind of surprising,” says Ricciardi,
“but it’s been looked at since the 1920s

“Smallholders in lower-income countries are some
of the poorest populations on earth – the research
underscores the need for global policies that support
small farms and reward them for their stewardship.”

when a Russian agricultural researcher
noticed it, and then in the 1960s in India
they started investigating more empirically and found that yes, smaller farms
had higher yields.”
The advantage is family help. Smallholdings are often family owned and run, and
this provides a cheap, ready labour pool.
Big farms have the benefit of increased
mechanization, but this is not cost-effective except on very large holdings.
The research team found farm size made
no difference to greenhouse gas emissions or resource use efficiency.
Policy support
Smallholders in lower-income countries
are some of the poorest populations on
earth, and Ricciardi says the research underscores the need for global policies that
support small farms and reward them for
their stewardship.
“There’s a lot of subsidies out there and
incentives for producing more food on a
given land area, and often larger farms
are able to capture those subsidies,” Ricciardi says. “To support smaller farms
and support agricultural practices that are
environmentally beneficial, we need to
start promoting subsidies and [research
and development] funding for farms that
are conserving biodiversity.”
One caveat, Ricciardi adds, is that the
relationship between farm size and en-
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vironmental protection is not fixed: just
because a farm is small does not make it
ecologically sound, and large farms can
adapt to help protect biodiversity.
“It’s not a binary thing, small or large,”
Ricciardi says.
The future for small-scale farmers is set
to get tougher. The analysis reports smallholders face “growing pressure on their
livelihoods” from low market prices,
and increasing crop losses from climate
change-driven extreme weather events.
Other recently published research estimates climate change effects have stunted the growth of farm productivity globally by 21% over the last six decades. The
effect is magnified to 26-34% in warmer
regions such as Africa, Latin America,
and the Caribbean, and small farms are
particularly affected.
And the effect is cyclical. According to
the Intergovernmental Panel on Climate
Change’s 2019 Special Report on Climate
Change and Land, expansion of agricultural lands is a key driver of biodiversity
loss, cripples natural carbon sinks, and
causes vast greenhouse gas emissions.
At the same time, the UN sees crop production globally having to increase 70%
by 2050 to keep pace with a global population expected to hit nine billion at that
time.
Key resources:
Higher yields and more biodiversity on
smaller farms, Nature Sustainability,
March 25, 2021
Anthropogenic climate change has slowed
global agricultural productivity growth,
Nature Climate Change, Apr 1, 2021
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Goose, Introduced
A balanced approach to protecting and restoring estuaries
by Odette Auger
A K’omoks First Nation lens on approaches to geese overpopulation
means restoring estuary habitat and
harvesting geese to enhance community food security.

On Vancouver Island and surrounding islands in the Salish Sea, an overabundance
of geese are damaging sensitive estuaries
that took millennia to develop. Canada
Geese love Carex lyngbyei, commonly
known as Lyngbye’s sedge, so much they
will eat it right down to the rhizomes.
“They go into the estuaries and they muddle with their feet, which loosens up all
the beds and then they pick out all the rhizomes,” says Cory Frank. This exposes
the thick marsh platform to erosion.
Cory and Randy Frank of K’omoks First
Nation are brothers who grew up being
close to the land, following rivers and
waters’ edges. They still are – now as
K’omoks Guardian Watchmen.
They protect and monitor the abundance
of life and systems in K’omoks territory.
It’s a land of tall forests, fast and slow
waters, mountains and valleys. They
guard against threats to habitat and ecosystems – and this includes geese.
The erosion of habitat caused by geese
triggers a series of impacts to a variety of
species, say the estuary guardians.
The K’omoks Guardian Watchmen have
been working on the geese issue for five
24 | watershedsentinel.ca

years. Their focus has been on restoration
of habitat, and harvesting geese as food
for their community.
“As Guardians of our traditional lands,
we not only protect but we also make efforts in restoring our lands for our future
generations,” says Cory Frank, leader of
the Guardian Watchmen Department for
K’omoks First Nation.
The rhizomes of carex lyngbyei do more
than feed their sedge. They build up over
time, forming thick mats – interwoven,
catching sediment and composting leaves
until they are the marsh platform itself.
Through the geese focusing on this plant,
eventually the estuary’s platform is destroyed. The overgrazing and “grubbing”
for the roots and rhizomes also happens
along channel edges. The channel edges
are particularly sensitive; channels are
key to how the estuary regulates flooding.
Built up over millennia, this platform and
edges have washed away in many areas,
channels have become shallow, and productive habitats have been reduced to
gravel.
Guardians of Mid-Island Estuaries Society (GoMIES) looked at old air photos
and vegetation baseline surveys from before resident geese were introduced, and
compared what sedge marsh habitat remains at several estuaries. At the Englishman River Estuary, over 98% of sedge
marsh habitat was lost. At the Nanaimo,
K’omoks, and Campbell River estuaries,

GoMIES estimated over 90% was lost or
severely degraded.
This is habitat that many species rely on,
including salmon fry. The fry use estuary
marshes all along the east coast of Vancouver Island as protection and rich places for food in their early growing stages.
Estuaries are used by 80% of coastal fish
and wildlife, according to GoMIES. They
also function as an ecosystem’s natural
flood control, water filtration, and carbon
sequestration.
92% increase in geese, say stewards
Until the 1960s, Canada geese were migratory visitors in BC. This changed
when wildlife and game agencies introduced eggs to increase hunting opportunities.
In 1979, a Canada Goose Management
Plan from BC’s Ministry of Environment described the intention to increase
BC’s breeding population from 25,000 to
40,000. The idea was to provide a larger
population for sport-hunting days and an
annual sustained harvest of 20,000 birds.
A few factors weren’t taken into consideration, says Tim Clermont. Clermont
works with Guardians of Mid-Island Estuaries Society.
Some of the areas favoured by geese
have grown into areas of increased human population development – especially
waterfront development. This, along with

changes in food systems and the average
diet, resulted in less hunting.
In a correlating timespan, the number of
active waterfowl hunters in this zone has
dramatically declined since the 1970s,
GoMIES cites from Canada Wildlife Service’s National Wildlife Research Centre.
With change comes adaptation, and Canada geese happen to be particularly well
suited to adapting to human habitation,
says Clermont. Parks, school grounds,
and farmers’ fields are all additional places the geese have adapted to as habitat,
says Clermont.
Although migration may happen for some
populations, with these populations there
is a stronger instinct of site fidelity, says
Clermont. This means geese will return to
the nest site they were born in. Migration
may be a learned instinct, suggests Clermont. These particular populations have
a distinct non-migratory behaviour.

Cory Frank agrees, noting these eggs
were introduced without parents to imprint upon.
“It’s a non-migratory species that has developed because of the wildlife service
and other government agencies that have
brought eggs here in the past to create
better hunting areas for hunters, but they
did not bring adults to instill migrating
instinct,” says Frank.
Humans introducing a species has adversely impacted biodiversity in the estuaries, and it will take a concerted effort
and multiple approaches to correct the
error.
Restoring habitat
In K’omoks territory, the focus is on restoring habitat and managing the numbers through egg addling and harvesting.

Habitat restoration works in the Kuskus-sum estuary include transplanting
and planting plugs of carex lyngbyei to
reclaim marsh platforms.
“As a species, those [sedge] grasses are
highly important. If you looked out at
Parksville, some of the areas where they
were wiped out, they also lost a lot of the
small birds, like the red-winged blackbirds, and other small birds, when all
those grasses were gone – it was almost
dead. Now that the grasses have come
back, you see all these species of birds
back in there again,” says Randy Frank.
Eco-cultural habitat exclosures (barriers
made of alder and willow) are installed in
estuaries to prevent geese from entering
and overgrazing carex lyngbyei. Alder
stakes are interwoven with willow, similar to traditional fish traps in structure and
presence.
“It breaks down, out there in the field it’s
natural and then we just replace it ... it’s
very cost-effective and it looks a lot better than metal rebar and plastic orange
snow fencing,” says Cory Frank.

©Gary Bendig

Continued on Page 26
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Goose, Introduced continued

Population management
Population management to date hasn’t
found a quick fix, as outlined in GoMIES
Canada Geese management strategy. The
natural adaptation of the geese to their
situation requires a coordinated action of
both egg sterilization and harvesting.
Egg sterilization is done through “egg addling,” first initiated on East Vancouver
Island to protect Cowichan estuary and
farmland hot spots in 1999. Addling is effective to reduce juvenile recruitment to
local populations. Eggs are located, shaken, and left in the nests during a very specific window of time. The addling starts
two weeks after eggs are laid, starting late
March to mid-May.

An ecosystem out of balance, geese damage to
marsh foundation.
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Today their skill in harvesting is addressing the overpopulation of geese by meeting food security goals for community
members.
Local families including members of
K’omoks First Nation have benefitted
from the food source. K’omoks guardians
have also worked alongside, and trained,
members of Wei Wai Kum, Snaw-NawAs, Tsawout, Tsartlip, and Tla’amin.

Addling is an established population control program that can work, says Clermont, as it lowers re-nesting rates. It does
depend on consistency, requires crews,
and the geese do find ways around it.
Failed nesters may nest or re-nest in more
remote or isolated areas.

Frank has high praise for his team, and
appreciates GoMIES involving them.
“It is a great program to be involved with,
for making connections with all the other
partners that we work with,” says Frank.

Community food security
There’s a wisdom in project management, to seeing the opportunity as well
as the threat. This is where the harvesting
comes in.

Knowing it will take persistent and multiple approaches to restore balance to their
ecosystem, K’omoks guardians will continue to work toward returning biodiversity and functioning ecosystems on their
lands.

The Frank brothers had an eye for providing food early, says Frank. They have
good memories of being out on the land

© @therangercabin
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“Over 300 nests were located in 2020 and
we expect to exceed 400 nests in 2021

with their parents. As they grew, they’d
come home with fish for their mom.

at over 40 sites including Conservation
Lands owned by the Nature Trust of BC,
private farms, 12 Gulf Islands, and lands
managed as National Wildlife Areas or
Migratory Bird Sanctuaries. Over 2000
eggs will be addled this spring and our
group of professional volunteers and
contractors have addled over 15,000 eggs
over the past two decades,” says Clermont. Prior to the mid-1980s no Canada
Geese nested in any of these sites.

Cedar Frank-Caudron, Caelan McLean, Randy Frank, Krissy
Brown, Jessie Everson, Cory Frank. Missing: Candace Newman
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The geese avoid the exclosures, as it prevents them from landing or taking flight.
“Geese aren’t like ducks, who can helicopter in and out. They need longer flight
ways, and so the exclusion barriers work
very well to keep the geese out of replanted areas,” says Clermont.

EcoCultural Habitat Exclosure made of alder
and willow at the Nanaimo Estuary.

Gene Drives
Genetic engineering poised to triumph over evolution
by Lucy Sharratt
So far, genetically engineered organisms have been mostly limited to agricultural use, with partial success.
Around the world, a few major crops
(mostly corn, soy, and cotton) are genetically engineered, predominantly
for herbicide tolerance and insect resistance. However, the newer techniques of genome editing (also called
gene editing) mean that a much wider
variety of organisms can now be genetically engineered, including for many
purposes outside of food and farming.
This increased power is most dramatically illustrated in the development of
gene drive technology. Unlike genetically engineered plants and animals
intended for confined use in agricultural production, gene drive organisms
are expressly designed for intentional,
long-lived release into the wild.

Gene drives are a technology through
which a few individual genetically engineered organisms would be deployed to
intentionally push new genes through an
entire population of a species in the wild
or in a farm ecosystem. Through the gene
drive mechanism, new genes would be
inherited by all offspring in subsequent
generations, not just the expected half in
normal inheritance. When gene drive organisms reproduce, specific traits as well
as the gene drive mechanism itself would
be passed on.
The technology is designed to deliberately spread, to alter the genetic makeup of
an entire wild population or to eradicate

a population or species. For example,
gene drives could theoretically be used
to stop insect or weed populations from
reproducing effectively, or remove invasive species from an ecosystem. Such
gene drives would function as extinctionorganisms.
Gene drives instead of pesticides
Theoretically, the technology could be
used to spread any genetic instructions
through a wild population. Currently,
gene drives are a mix of hypotheses, concepts, patents, mathematical modelling,
and basic research in the lab. Preliminary
research is being carried out for pest and
disease control.
Further down the line, such research
aims to make a species more susceptible
to a particular pesticide, for example, or
change the behaviour of insects. There is,
for example, a patent filed on a hypothetical system to install genes in honeybees
that could be switched on and off by an
external light beam, tricking bees to pollinate wherever a light directs them.
Target Malaria
The most advanced research so far is in
gene drive systems to prevent mosquitoes
from reproducing effectively, to reduce
the size of particular mosquito populations. The research group “Target Malaria,” largely funded by The Bill and Melinda Gates Foundation, aims to use gene
drive mosquitoes to reduce the population

of Anopheles gambiae mosquitoes which
transmit the parasite that causes malaria.
In 2019, Target Malaria released malesterile genetically engineered mosquitoes
in a village in Burkina Faso, West Africa. These were not yet equipped with a
gene drive but the aim was to test the
infrastructure for future deployment of
gene drive mosquitoes. However, civil
society organizations in Africa criticized
the test as an unethical experiment where
local people were not fully informed and
no comprehensive environmental assessment was published. Several African environmental organizations had already
sent an open letter to Target Malaria, protesting the project as a “top-down external techno-fix” that could result in unintended transboundary spread to countries
“not prepared to face these risks.”
A year earlier, at the UN Convention on
Biological Diversity, governments did
not back a proposal for an international
moratorium on gene drives but agreed
that strict risk assessment is needed as
well as the consent of local communities
and Indigenous peoples.
Perils of ecosystem engineering
The overarching concern is that making
such spreading genetic changes to an
organism, or eliminating it in the wild,
could disrupt whole ecosystems in ways
that are difficult or impossible to predict
Continued on Page 28
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Gene Drives continued

or reverse. For example, the role of mosquitoes in ecosystems is not well understood and removing them may lead to unanticipated ecological impacts, including
the possibility that the malaria parasite
could jump host and another disease-carrying species could take their place. Because gene drives are living, evolving
organisms, they will also mutate and
change over time.
The need to be able to recall gene drives
has led to theorizing controls such as “reverse gene drives.” However, such mechanisms only exist as mathematical models, and are accompanied by their own
complex risks. Release of gene drives
would most likely be irreversible.
The biodiversity implications were discussed in a 2019 report from The International Union for Conservation of Nature

“Evolved systems are very different from those designed by humans. They’re harder to predict and to design, and exhibit a frustrating tendency to evolve away
from engineered behaviors.”
—“Sculpting Evolution” research group at MIT

that has been recently critiqued for downplaying many of the risks and uncertainties, and for being overly optimistic about
potential uses in conservation. The European Network of Scientists for Social and
Environmental Responsibility argues that
the report fell into a trap of suggesting
that gene drives can be controlled; that
the risks can predicted and managed.

Power over evolution
“Sculpting Evolution” is the name of the
research group at MIT headed by biologist Kevin Esvelt, who discovered the
potential of gene drive technology. Their
slogan is “Cultivating wisdom through
evolutionary and ecological engineering.”

Anthropocentrism taken too far — a philosophical perspective
Gene drive technology embodies some assumptions of earlier Western societies that underlie sexism, racism, and colonialism.
Namely it assumes that humans (men, white, Europeans) are more rational than other biological (non-men, non-white, non-European) living things. It assumes that reason is supreme and that there is no problem that reason and science cannot resolve, assumptions that are pure hubris. Gene drive technology repeats the folly of human beings towards one another, this time with respect to
the relationship between human beings and our fellow living creatures on Earth. The use of this technology to remove or replace
troublesome species from the biosphere implies that we have the ability as well as the right to do this. And while we may have the
ability to do it, I do not think we have the right.
Slavery was repudiated in many countries in prior centuries, but we have not let go of the idea that we can own animals, plants, and
land. Gene drive technology now introduces the explicit idea that particular humans can deliberately eliminate an entire species.
Until now it was assumed that causing the extinction of a species was a bad thing, a mistake, something done accidentally. When
and how has it been decided that human beings have the right to eliminate other species in this way? We have the knowledge of how
to destroy the planet with nuclear explosions, but that knowledge does not make it something that we should do.
Human beings are one species among others in the biosphere, and we are obligated to do our best to live and survive on this planet
without destroying other species. To believe that we can do so is to falsely believe that the natural world is a consumable commodity
that we “own” and may dispose of. The evolution of life on Earth has supported human survival, up to this point. If we are in danger
of not surviving it is due to human mistakes, not those of any other living creature. We must respect the fact that the natural world
supports our survival, and we must use its resources with respect and with care.
Judy Pelham is a citizen of Toronto, and lover of Nova Scotia, and also a faculty member in philosophy at York University.
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Genetic engineering allows us to assert
unprecedented direct power over natural

systems. First-generation genetic engineering techniques were used to overcome the boundaries of reproduction, to
move genes between species that would
never mate in nature. Newer techniques
promise tools to overcome the rules of
inheritance.
Lucy Sharratt is co-ordinator of the Canadian Biotechnology Action Network
(CBAN), which brings together 16 groups
to research, monitor, and raise awareness
about issues relating to genetic engineering in food and farming. CBAN is a project
on the shared platform of the MakeWay
Charitable Society. www.cban.ca

Key resources:
Forcing the Farm: How Gene Drive Organisms Could Entrench Industrial Agriculture and Threaten Food Sovereignty,
ETC Group, 2018.
Genetically engineered gene drives:
IUCN report on Synthetic Biology lacks
balance, European Network of Scientists
for Social and Environmental Responsibility, 2021.

Keystone XL Finally Dispatched
TC Energy announced it has officially terminated the Keystone XL pipeline,
five months after an executive order by President Biden cancelled the permit
for the project on his first day in office. The announcement leaves Albertans
on the hook for $1.3 billion, after the Alberta government banked heavily on
the pipeline’s construction last year with about $1.5 billion in equity plus billions more in loan guarantees. Environmentalists who have doggedly fought
the pipeline since 2008 heralded the announcement as a “landmark moment”
in the fight to curtail fossil fuels.
—CBC News, June 9, 2021

©Tar Sands Blockade

The group works to “develop tools capable of precisely intervening in the evolution of ecosystems,” saying: “Evolution
gave rise to every living thing and all of
human culture, but evolved systems are
very different from those designed by
humans. They’re harder to predict and to
design, and exhibit a frustrating tendency
to evolve away from engineered behaviors. At the same time, harnessing and
directing evolution can generate useful
organisms and biomolecular tools that we
could never have rationally designed.”
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Car Tire Pollution
When the rubber hits the road, it doesn’t just disappear
Together with similarly fine particles
emitted from brake pad wear, these
non-exhaust emissions are now believed
to make up around 60% of harmful airborne particulates under 2.5 microns
(PM 2.5) and 73% of particulates under
10 microns (PM 10) from road transport.
(Asphalt itself also emits hazardous pollutants, but that’s another story)
PM 2.5, the smallest particles, are particularly dangerous. The pollution is linked
to a range of cardiovascular, respiratory,
and developmental health conditions, and
an increased risk of premature death. Recent research also suggests air pollution
worsens symptoms of COVID-19, especially in congested urban areas.

©Aditya Chinchure

by Gavin MacRae
When we think of air pollution, smokestacks and tailpipes probably come to
mind. Plastic in the ocean? That’s synonymous with discarded packaging and
single-use items.

But another pernicious, far less recognized source of air and plastic pollution is
emitted during the normal wear and tear
of car tires. Unlike car exhaust or plas30 | watershedsentinel.ca

tic packaging, there are no regulations to
restrain the pollution, and little attention
paid by the public or policymakers.
During everyday driving, tire and
road wear particles (TRWP) – tiny, cigar-shaped bits of rubber tread laced
with asphalt – tear free as the tires scrub
against the road. It’s how tires wear out.

According to a 2020 report by the Organization for Economic Cooperation and
Development, a 37-country intergovernmental body focused on world trade,
non-exhaust sources will grow to dominate particulate emissions from road traffic as early as 2035, as tailpipe emissions
dwindle.
As tires wear, it’s been calculated that 1030% of the tread rubber ends up in the
environment. Worldwide, that works out
to an estimated 6.1 million ton mountain
of tire dust every year.
And the fragments aren’t just tiny bits
of rubber trees, but microplastics. The
rubber in modern car tires is a roughly
60/40 mix of synthetic and natural, with
sulphur, zinc, carbon black, aromatic oils,
and other materials added for wear resistance and better rolling characteristics.

Airborne
So where does that mountain of tire particulate end up?
Lumping in particles from brake wear,
some 550,000 tonnes are carried by wind
every year to the far corners of the earth,
according to research published in Nature Communications in 2020. That includes over 200,000 tonnes that enter the
oceans, and 86,000 tonnes that land in regions of snow and ice, where, like black
carbon, the particles’ dark colour absorbs
sunlight and speeds melting. The smallest
particles can remain airborne for weeks,
and previous research has confirmed microplastic contamination in snow from
the Arctic to the Alps.
Waterborne
Particles that aren’t carried by wind can
be washed off roadways by runoff, to enter creeks and rivers, and eventually the
ocean.
Research by The Pew Charitable Trusts,
universities, and other NGOs found that
microplastics make up 11% of the flow
of plastic to the oceans, and tire particles
make up 78% of those microplastics by
mass. Plastic pellets trail behind at 18% of
ocean microplastics; textiles and grooming products contribute four per cent.
The particles are not inert. Scientists
in Washington state cracked a mystery
last year when they discovered that a
tire rubber additive is the cause of mass
die-offs of spawning coho salmon that
have plagued Puget Sound for decades.
The additive, 6PPD, (N-(1,3-Dimethylbutyl)-N´-phenyl-1,4-benzenediamine)
is an antioxidant found in tires all over
the world. When the chemical reacts
with ozone in the atmosphere it changes
to become toxic to salmon. Some urban

“Scientists cracked a mystery last year when they discovered that
a tire rubber additive is the cause of mass die-offs of spawning
coho salmon that have plagued Puget Sound for decades.”

streams in Washington have seen 40-90%
of returning coho struck down within
hours of returning to spawn.
Inventories of microplastics in other
coastal areas show tire particles are pervasive. One study found nearly half of
the seven trillion microplastic particles
estimated to flush into San Francisco Bay
with stormwater annually are likely tire
rubber. On the Atlantic coast, research
has found tire fragments appear to be the
large majority of microplastics in the water and sediments of Charleston Harbour,
Southern Carolina.
Microplastics have been shown to stunt
the reproductive capacity and growth of
fish, cause genetic damage to shellfish, and
fatally clog the guts and gills of shrimp.
The health effects of microplastics in human food are so far unclear, but we may
well find out soon. Research from Netherlands notes that with microplastic uptake documented in hundreds of marine
species, “human exposure to microsized
and nanosized tyre particles via the consumption of aquatic food species seems
apparent.”
Solutions?
The problem of tire and road wear particles is expected to get worse as consumers’ yen for larger, heavier SUVs and
trucks continues. Heavier vehicle weights
translate to more tire and brake wear.
And unlike exhaust emissions, electric

vehicles cannot help. Despite regenerative breaking that saves brake wear, the
increased weight of EV batteries and
torque of electric motors causes more tire
wear than comparable internal combustion engine vehicles.
Solutions have been proposed, such as
mandating low-wear tire formulations,
low-wear road surfaces, and lower speed
limits. Roadside “bioretention” rain
gardens have been shown to filter 90%
of waterborne microplastics, and other
contaminants, from stormwater before it
reaches waterways.
As well, a prototype car-mounted device
to capture tire dust using an electrostatic charge has been invented by The Tyre
Collective, a startup from a team of students at the Imperial College London and
Royal College of Art in the UK.
Perhaps most important, the same changes that will do heavy lifting to decarbonize road transport – walkable cities, bicycles, buses, and trains – could nearly
halve microplastic tire pollution by 2040,
The Pew Charitable Trusts says.
As yet, no tire-specific measures have
been implemented, and tire and road
wear particles remain largely under the
radar. According to emissions testing
firm Emissions Analytics, “The challenge
to the industry and regulators is an almost
complete black hole of consumer information undone by frankly out-of-date
regulations still preoccupied with exhaust
emissions.”
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Mrs. Cargill
A mild, older woman, and her family’s corporate juggernaut
by Dianne Bersea
I have a confession to make. I have
a Cargill connection. It’s a bit tenuous, but closer than I suspected. And
it’s put a face to the corporate giant
called Cargill, that pervasive transport
and “agricultural” monolith which has
swept across our Canadian (and world)
landscape, changing what and how we
eat.

This renowned “home-cookin’” restaurant inhabited several locations over
the years, beginning on the edge of the
Porcupine Hills with a few tables in the
author’s southern Alberta home. When it
came time for the food photo shoot, the
reality of grassland prairie could not be
reproduced in the cold confines of a big
city studio.
Thus I spent a week perched above an aspen-filled coulee in a wild rose-surrounded, two storey, screen-doored, weather-worn, well-lived-in farmhouse…
forerunner of the Flying N.
For an intense week in a hot July, the production crew and a team of local cooks
laboured in Jean’s kitchen, anchored
by the crackle of a wood-burning cook
stove. All in all we created some remark32 | watershedsentinel.ca
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Let’s step back a few years… almost forty years, to 1983. At that time I was working as a publishing consultant and food
stylist on a cookbook project, a collection
of recipes and reminiscences from Jean
Hoare and her famous Canadian prairie
restaurant, The Flying N.

With the addition of a wagon-wheel table,
an old sideboard, wire egg baskets, collectible plates and serving trays, checkered tablecloths, canning jars from the
cold room, and a cheese wheel secured
from a neighbouring cheese factory, the
setting created the epitome of farmhouse
nostalgia. Barn-board walls and a window view of dry grass and southern Alberta sky provided additional ambiance
for a cornucopia of mouth-watering ranch
food. Yes – we ate it all.

and all was quiet in the house, Jean and
I would spend the evening chatting and
looking at her photo albums. Curated
as they were by a devotee of all things
food-related, Jean’s albums were filled
with pictures of food and the people who
enjoyed it. Lively scenes spilled from
overflowing albums. Weddings, birthdays, holiday celebrations, and community events filled colourful, happy
people photos… local folks from town,
area ranchers, friends, celebrities from
near and far – including, as I was often
reminded, John Wayne and Bing Crosby
– all chowing down on Jean’s legendary
home-style menu.

Late each day, when the hothouse atmosphere of location shooting had subsided

Several albums documented Jean’s annual trip with an international gourmet

ably evocative food photos with a plethora of farm-raised corn, zucchini, potatoes,
squash, poultry, a side of beef and more.

club, each photo accompanied by a commentary on the who’s-who of the culinary
world… chefs communing and dinner
guests seated before plates of sumptuous food served in extraordinary settings
– here castles in Spain, there sun-burnt
palazzos in Italy.

“What I knew of Cargill, ‘the grain people,’ was of a
monstrous corporation devouring small town Alberta.”

Pointing at a photo, Jean might say,
“Here’s Prince Vladimir of _____ with
Paul Bocuse at Paul’s restaurant in Paris.
And this is Lord and Lady _____. They
were so funny! Oh, and here’s Mrs. Cargill at a dinner party on the SS France.”

like you or me. And why not? She was
someone’s mother and grandmother, a
wife. Still and all, it was difficult to reconcile this proper older woman with the
wreckage of lives and rail lines that I
knew to be occurring.

Mrs. Cargill? Of the Alberta Cargills?
“Yes, Mrs. Cargill, you know, the grain
people.”

Only a few weeks prior to finding myself perusing photo albums in an Alberta
farmhouse, I had visited an artist friend
in north central Saskatchewan. Velma
had hopes of creating an artists’ colony in
the remnants of a small town decimated
by the Cargill juggernaut. She bought a
church for a pittance, and another friend
picked up the community hall, complete
with sprung dance floor, for a similar investment.

I leaned closer to peer at this startling image. What I knew of Cargill, “the grain
people,” was of a monstrous corporation
devouring small town Alberta. The centralization of grain collection and distribution in the ‘80s, and the large Cargill
granaries (three and four times the size of
garden-variety grain elevators) reducing
once-viable towns and farms to dust.

Despite the depopulation, my visit to Velma coincided with a community reunion.
By the afternoon of the second day, the
nearby playing field had filled with people. Long tables sagged with potato salads, meat loaves, buns and biscuits and
breads, juices and jams and jellies, hot
dogs and cold cuts. Over three hundred
people had come home on a summer afternoon to eat and talk and play ball…
just plain folks sitting around on lawn
chairs telling tales and remembering. I
noticed eyes drifting now and then to the
derelict elevator and the line of tall grass
where the tracks had run.
When I stopped in at Velma’s some years
later, all evidence of grain storage and
Continued on Page 34



Fascination bound me to the page. I asked
Jean to point out Mrs. Cargill in a series
of opulent shipboard dining photos. Despite the wealth and array of exotic food,
Mrs. Cargill continued to look very much

© Dianne Bersea

I looked down at the small photo, a patch
of bright colours against the album page.
I wanted to know what people look like
who are building an agricultural and
marketing monopoly, and in the process,
altering our relationship with our food
and its production. How do such people
look? Much like you and me. Here I saw
a prim, well dressed, grey-haired woman who looked a lot like my mother, if
my mother were to be found dining with
European royalty on a luxury liner in the
mid-Atlantic.
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Mrs. Cargill continued

transport had disappeared. Velma had the
town to herself. She struggled to make
ends meet with a couple dozen sheep,
a small wheat field swamped by nearby
agribusiness over-spray, and a museum
of how it used to be.
It’s easy to feel nostalgic for the demise
of a small town in the vast Canadian
prairies, for a way of life that kept people in touch with the land. But there are
even larger issues at stake, issues that
are far-reaching and frightening because
Cargill and like-minded corporate interests were, and are, reaching far beyond a
monopoly in transportation.
In 1998 I came across a news release
published in The Ram’s Horn, a sadly
now defunct but then lively and firmly-positioned food security magazine.
I found the release to be a clarion call

for attention to eroding food safety and
control. It trumpeted the intent of Cargill
and Monsanto to form a worldwide joint
venture to create “a system that links biotechnology research and development
from seeds through processing to the customer … with plans to explore future opportunities to expand the partnership into
agriculture and food.”
As we know, these pronouncements have
largely come to pass with more centralization of transport, terminator seeds,
cattle cloning, and genetic engineering –
processes that violate species and organism boundaries.
My mind flashes back to Jean’s photo
album and pictures of her gourmet dinner companions. I see Mrs. Cargill lifting a fork to her mouth, glancing mildly
at the camera. Granted, this Mrs. Cargill

may have had little to do with the decisions being made to dramatically and violently manipulate our food. Somehow I
envision the people behind such threatening science and such mono-focused,
bottom-line thinking as dark-suited
power brokers with leering grins. What
intrigued me then and intrigues me now
is a frightening suspicion that the people
of the Cargill steamroller are real people,
who travel and eat, just like you and me.
The only difference is not superficial.
It’s not in the clothes they wear or the
trips they take. It’s deep inside where
different values about our independence,
food safety, and nutritional needs reside.
Where money and a willingness to use
any means to change our technology and
food future is uppermost... where profit
dominates the environment.
Addendum: The Cargill juggernaut rolls
on with a look at “greener technologies,”
but the looming role of Cargill and what
is now Monsanto/Bayer maintain concern. In another unexpected discovery,
Ram’s Horn analyst Brewster Kneen
identified the anxiety. “Monsanto, on the
other hand, seems to take the same approach everywhere as it does in genetic
engineering, engaging in very aggressive
behaviour to force others, from organisms to government regulatory agencies,
to accept its interpretations of reality.”
(The Ram’s Horn, July 5, 1998.)* Meanwhile, as recently as last summer, the
Community Museum in Jean Hoare’s old
neighbourhood celebrated Jean’s downhome food legacy with recipe posts for
her Sunday Brunch.
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* http://www.ukabc.org/gaiam4_4.htm
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Dianne has been a professional artist for
more than 35 years with creative beginnings in the wild places of Canada’s
westernmost province. She lives in Penticton, BC.

Bright Green Lies
Industrial civilization is consuming the planet
Bright Green Lies:
How the Environmental Movement
Lost Its Way and What We Can Do
About It
By Derrick Jensen, Lierre Keith, & Max
Wilbert
Monkfish Publishing, March 2021
Paperback US $24.95
ISBN: 978-1-948626-39-2
Review by Rick Laing
Bright Green Lies, with a lot of numbers, direct observation
and detailed research, exposes the self-serving delusions of
leading environmental groups and their enthusiastic support
of green technology and ethical consumerism.

It begins with the Aldo Leopold quote from Sand County Almanac (1949): “A thing is right when it tends to preserve the integrity, stability and beauty of the biotic community. It is wrong
when it tends otherwise.” Almost 500 pages later, the authors
write, “The point of this book is simple. Industrial civilization is
functionally and inherently unsustainable.”
The 1962 bestseller, Silent Spring, by Rachel Carson inspired
the environmental movement, and it was her clarion call against
“the basic irresponsibility of an industrialized, technological
society toward the natural world.” Twenty-five years later the
Bruntland Report, Our Common Future, coined a new phrase
“sustainable development,” and greenwashing for profit was
born. And over the past 20 years, the goal of mainstream environmentalists has completely shifted from saving the living
planet to saving our way of life, with technological design as
our saviour.
The book dismantles the myth of green technology with comprehensive and heartbreaking facts: electric cars, solar panels,
windfarms, green energy storage, green cities, hydropower,
geothermal, biofuels and biomass, recycling, divestment, sustainable agriculture are all fantasies that continue to destroy the
earth, often doing more lasting damage than using fossil fuels.

The authors write that, “There are three undeniable truths,”
1. Our current way of life requires industrial levels of energy.
2. Fossil fuels, especially oil, are functionally irreplaceable.
Why? In high school science we all learned about energy
density (the amount of energy per unit mass you can store
in some material). Diesel oil stores 48 megajoules per kilogram; lithium ion batteries store 1MJ/kg; lead acid batteries
much less at .17 MJ/kg, and there are no magical wonder
batteries on the horizon. In other words, with just 2% of
the energy density of diesel, lithium ion batteries have zero
chance of replacing any truck, train, ship, plane or tractor
required by industry, agriculture or in the delivery of goods.
3. “Green” technologies require industrial scale devastation,
open pit mining, deforestation, soil toxification and, of
course, extensive use of fossil fuels to build them, maintain
them and tear them down later.
With 98% of old growth forests gone and humans outweighing
all wild animals by a scale of 15 to 1, it is no exaggeration to say
that industrial civilization is consuming the planet.
The authors’ solutions? First we have to lay down our denial and
face the reality full on.
Secondly, stop the ongoing destruction caused by green energy
projects, by oil and gas extraction, by coal and ore mining, by
urban sprawl, by industrial agriculture… and then help the land
heal. Preserving forests, grasslands, marsh and mangroves, peat
bogs and rivers – as biologist David Ehrenfeld writes, “Not only
is Nature more complex than we think, it is also more complex
than we CAN think.”
They conclude by writing, “The facts are clear and obvious and
always have been, but people protect what they value – do we
value this culture and the conveniences it brings to some humans over life on this planet?”
Rick Laing is a mariner, builder, naturalist, and gardener living
on Salt Spring Island.
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Wild Times

The sound of crickets

by Joe Foy
BC parks are awesome. The province
has the largest provincial park system
in Canada, covering about 15% of the
land area. Our fabulous parks system is
a critical part of our tourism industry’s
competitive advantage, attracting visitors from all over the world. Tourism
here generated over $18 billion in visitor revenues and 300,000 jobs in 2017.

Of course the majority of people who
visit parks are us – the people that live
here. Many of us go to favourite provincial parks to do important stuff like maintain and improve our fitness and mental
health, teach our kids about nature, picnic
with family, watch wildlife, hike on trails
and camp and canoe and swim to name a
few of our favourite things.
Parks also make up the backbone of BC’s
plans to stop species extinction and protect biodiversity. BC has more different
types of wild plants and animals than any
other province or territory – and many of
those are at risk of disappearing because
their habitats are getting logged, mined,
or drowned under rivers backed up by
hydro dams. Parks are wildlife lifelines.

This spring, the BC government announced an $83 million boost in park
funding spread out over the next three
years. Included in the funding boost was a
commitment to build 185 new campsites
this year with about half to be fully serviced. Each of these new fully serviced
campsites will have sewer and electrical
hook-ups for RV users. (Why not build
more of the simple less expensive campsites that BC parks are known for?)
The elephant in the room is the obvious
fact that BC does not have enough parks
and the BC government has presented no
plan to expand the parks system to where
we need it to be.
In this decade, the Province in partnership with Indigenous communities will
need to double the amount of parkland
to help stem the tide of species endangerment, to safeguard our multi-billion
dollar reputation as a place worth seeing,
and to protect ancient landscapes for future generations to enjoy. The Stein Valley Nlaka’pamux Heritage Park comes to
mind as a partnership worth repeating.

As I write this the RCMP are arresting
people on southern Vancouver Island for
peacefully trying to defend remnant ancient forests from being liquidated.
On the Chilcotin Plateau, the Tsilhqot’in
Nation’s Dasiqox Tribal Park awaits provincial recognition as mining and logging
companies circle like vultures. East of
Prince George people are sounding the
alarm that the Raush Valley – a rare intact
Fraser River tributary – is being targeted
for logging. In the West Kootenay people
are trying to protect the forests near Argenta from being logged and so it can be
added to the adjoining Purcell Wilderness
Conservancy Provincial Park.
In the Lower Mainland, calls to expand
park protection on the west side of Manning Park to include the Skagit Headwaters Donut Hole and wild areas along the
Highway 3 parkway have resulted in not
even one square inch of new parkland.
Just where is BC’s plan to double parks
this decade? All I hear from Victoria on
that subject is the sound of crickets.
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Joe Foy is the protected areas campaigner for the Wilderness Committee.
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Coldstream BC • Karl Goodwin, Denman Island BC • Alison Graves,
Nanaimo BC • Colin Gray, Vancouver BC • Ray Grigg & Joyce Baker,
Quathiaski Cove BC • Anne Grube, Chase BC • Penny Hacking, Comox
BC • Donna Hall, Coquitlam BC • Gordon Hallam, Hagensborg BC • Bill
& Pat Halliday, Comox BC • Jean Hicks, Comox BC • John Hill & Brenda
Purcell, Gabriola Island BC • Chris Hilliar, Courtenay BC • David Huntley,
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