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The unleashed power of the atom
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modes of thinking,

and we thus drift toward 
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W A N T  T O  S E E  T H E  B I G  P I C T U R E ?
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e

E
instein must have been
in a bad mood when he
said that. But can you
blame him? He had just
played a major role in

the development of the atomic
bomb. Back then, the world hardly
realized how much damage it
could do to itself. New “modes of

thinking” were needed — thinking that made us consider the
consequences of our actions.

In 1962, almost twenty years into the atomic age, a scientist
named Rachel Carson delivered a new mode of thinking in her book,
Silent Spring. She exposed our reckless treatment of the earth and
helped popularize today’s environmental movement.

Silent Spring gives a lot of thought to the con-
sequences of our actions. Carson provides many
examples of how meddling in natural processes
cripples and sometimes destroys those processes.
One example she used was the pesticide, DDT,
and its terrible effects not only on the mosqui-
toes it was meant for, but also on the entire food
chain. Whole populations of birds were wiped out in
some cities and the usual springtime symphony of bird song was no
more (hence the title, Silent Spring). By showing us these and other
consequences, Carson was shedding light on all the connections in our
world. She challenged the old way of thinking which was known as
reductionism — the idea that a thing is the sum of its parts and
nothing more. She introduced a new idea — that a thing is the sum
of its parts plus the way in which those parts interact. Rachel Carson
was talking about systems. The story entitled Green Day in this issue of
EcoZine should give you a feeling for the difference between reduction-
ism and a more responsible, systems approach.

So why are we talking about systems? Systems are all around us.

The unleashed power of

the atom has changed 

everything save our

modes of thinking,

and we thus drift toward

unparalleled catastrophe.

Albert Einstein,

Telegram to 

prominent Americans,

May 24, 1946
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We all belong to countless systems: school systems, biological sys-
tems, political systems, economic systems, and so on. Understanding
systems helps you understand the world. Have you heard of global
warming? Are you worried about the ozone layer? Do you know how
many people in the world are without clean drinking water? If these
questions concern you, a systems approach will help you deal with
them. You’ve probably heard the expression, “think globally, act local-
ly”. Well if you really want to “think globally” you’ve got to under-
stand how things are connected. Systems thinkers know that there are
global consequences to their local actions. They know that driving
around in cars is contributing to global warming. But they don’t stop
there. They ask “why do we have to drive as much as we do?” And
they realize that one of the reasons is that we can drive. If we had
more choices of how to get around or if our cities were not planned
around the needs of cars, fewer people would drive. “Why are our

cities planned to accommodate cars?” And they learn that global
warming wasn’t an issue when our cities were still growing. Now that
it is an issue, our cities aren’t responding fast enough. “Why can’t our
cities respond to change?” This takes long-term and careful planning
but many cities are bogged down with other, more urgent, problems
like budget cuts, crime, and homelessness. Systems thinkers keep on
asking “why?” until they appreciate the whole system.
continued on page 4
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W A T E R  C Y C L E

Systems thinking

allows you to see 

if problems get 

better or worse 

as parts of the 

system are added,

taken away,

or rearranged.

systems
thinking

try
Systems Thinking continued from page 3

This strategy can help solve problems that are important to you.
So if you’re a crusader for the fight against global warming, you
should be just as concerned about how our cities are growing as you
are about how much we use our cars. That’s just one example of
how systems thinking helps you see connections between what
might first appear as unrelated parts. You can also use systems
thinking to envision the future. You won’t be able to predict who
wins the Stanley Cup or who the next Prime Minister will be. But by
imagining how things could be different in the future if we change
things today, we take our first step toward real change. Rachel
Carson changed things with her book. It may have taken twenty or
thirty years and we may have a ways to go, but for the most part,
Carson’s vision of the future is becoming a reality. For example, the
spraying of DDT has been banned and polluters are watched more
carefully today. 

What is a system? Systems are abstract, not tangible. You can’t
pick them up. You can’t trip over them. But you can see them in
your head or draw them with arrows and labels on a piece of paper.
A tree can be either a system or an object. When you look at a tree,
you look at an object. When you climb a tree, you climb an object.
But you can also think about a tree as a system. You can see leaves
that photosynthesize, roots that take up water, and fruits that make
more trees. If you look at it that way, you’re seeing parts, interac-
tions, and function. You’re seeing the “big picture”. You’re seeing a
system. 

A system is a collection of parts, objects, or ideas linked in such a
way that they interact with each other and function as a whole. If a
collection of parts do the same thing no matter how they are linked,
you have a “heap”, not a system. A pile of sand is an example of a
heap because it ‘does’ the same thing regardless of where each
piece of sand is. 
Systems thinking allows you to look at problems as systems. It
allows you to see if problems get better or worse as parts of the
system are added, taken away, or rearranged. Once you understand
how the system responds to such changes, you should have a bet-
ter idea of how to attack your problem.

As our world is put under more and more pressure, we need
people who understand it and care enough to find out what the
“big picture” really is. That’s what Einstein meant when he said
our “modes of thinking” were becoming obsolete. It’s time we all
tried the systems mode of thinking. EZ
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guitars
global warming

A   N   D
W
hat do electric gui-
tars and arctic ice
sheets have in com-
mon? They are both

parts of systems. An electric 
guitar can be part of a sound 
system with amplifiers, micro-
phones, speakers, and, of course, a
guitarist. Ice sheets are a part 
of the Earth’s atmospheric system.
So how is a sound system like
global warming?

If you’ve been to a performance of a particularly loud band with
a particularly loud guitar player, the word ‘feedback’ might ring a
bell. It probably rang your ears too. Feedback is that very loud sound
that comes out of a speaker when a guitarist gets too close to the
amplifier. Normally, “pick-ups” on the guitar act as microphones for
the vibrating guitar strings. The guitar’s sound is sent by the pick-
ups to the amplifier, where it is multiplied in strength. But if you
send an already multiplied sound to the pick-ups it will be multiplied
again. With each successive trip through the system, the sound is
multiplied exponentially.

When you talk about global
warming, the Earth’s atmospheric
system is like a sound system.
But it’s not sound that’s being
multiplied over and over; it’s
heat. A lot of the Sun’s heat is
normally reflected back into
outer space by mirror-like sur-
faces on the Earth. Arctic ice
sheets are some of the best
reflectors of energy because they
have white surfaces. But the
build-up of greenhouse gases
such as carbon dioxide traps heat

that would normally pass through the atmosphere, into space. The
more heat that’s trapped, the warmer it gets. Warmer temperatures
might cause those ice sheets to start melting. Smaller ice sheets
reflect less heat into outer space and even more heat stays in the

Looking at 

systems that 

stabilize or 

multiply helps 

us understand 

how things 

are related.
atmosphere. This build-up of heat in the atmosphere is called the
greenhouse effect. Just as the guitar’s sound is multiplied by the
amplifier, the Earth’s temperature is multiplied by a ‘blanket’ of
greenhouse gases.

Those are examples of systems that multiply. There are also sys-
tems that stabilize like when you ride a bike. You read the road and
your brain tells you which way to steer and how fast to go. You get
new information from the road when you see a pothole coming up.
Your brain processes this information and tells you to change your
speed and steer clear of the hole. By doing so, you stabilize yourself
on the bike thus stabilizing the system. 

Looking at systems that stabilize or multiply helps us understand
how things are related. We know that the sun and the Earth are both
parts of the global warming system. Our ice sheet example shows us
one way in which those parts interact.

So keep thinking about the relationships between things like ice
sheets and global warming, guitars and amplifiers and potholes and
bicycles. The connections you discover can help you look at problems
in a new way and maybe even find better solutions. EZ

Just as the guitar’s sound 

is  multiplied by the

amplifier, the earth’s 

temperature is 

multiplied by a ‘blanket’

of greenhouse gases.
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hishuk ish ts’awalk
[ E V E R Y T H I N G  I S  O N E ]

BC Archives and Records Service – B-01076.TXT
W
hen 172 governments got together in Rio de Janeiro for
the 1992 Earth Summit, they agreed upon a commit-
ment to sustainable development.  Many countries have
identified “wholistic resource management” as a means

to achieve it.  But the Nuu-Chah-Nulth (“all along the mountains”)
people of the west coast of Vancouver Island didn’t need an interna-
tional conference to tell them that. They have been practicing wholis-
tic management for centuries. One of the basic beliefs of many Nuu-
Chah-Nulth people is captured in the phrase hishuk ish ts’awalk,
“everything is one.” Ancient traditions of observing the environment
have helped some indigenous peoples live sustainably with the natu-
ral resources that surround them. This tradition of observation com-
bined with the practice of passing knowledge down through genera-
tions is known as “traditional ecological knowledge.”

Another way of trying to understand the natural world (and the
more common way) is by scientifically studying specific parts or sub-
systems of the whole. For example, we’ve looked at how western red-
cedar grows with different amounts of moisture and studied the
feeding habits of deer mice. These types of studies are necessary but
we’re beginning to see that they don’t show us the whole picture. To
this end, scientific and traditional ecological knowledge can be com-
bined. For instance, one of the recommendations of the Clayoquot
Sound Scientific Panel was to “represent the best application of sci-
entific, traditional and local knowledge and experience in the
Clayoquot region.”

As our population increases, it’s not realistic to think that we 
could all live in the same way as indigenous people did many years
ago. But there are ideas in BC’s indigenous cultures that are valuable
advice for all of us today:

“Take only what you need, and do not waste what you take.
Harvest with care.  Honour and appreciate everything you get and
everything around you. Share with others; do not hoard. Observe
carefully for signs of scarcity or overuse, and if you find them, change
your use patterns.”

– from, The Earth’s Blanket: Traditional aboriginal attitudes towards
nature. Nancy J. Turner. International Journal of Ecoforestry 10 (1)
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For centuries, First
Nations people have
demonstrated ingenuity in
adapting plants for their
use. Western redcedar
(Thuja Plicata) was used
for more than just 
dug out canoes:

house posts and planks,
totem poles, mortuary
posts, storage and cooking
boxes, dishes, arrows, har-
poon shafts, spear poles,
barbecuing sticks, fish
spreaders and hangers, dip-
nets, hooks, fish clubs,
masks, rattles, cradles,
coffins, herring rakes, 

ceremonial drums, fishing
floats, berry drying racks,
frames, fish weirs, spiritual
whistles, paddles, 
fuel, ropes,
bedding, 
hats, baskets
and mats.

T R A D I T I O N A L  U S E S  O F  R E D C E D A R

Observe carefully 

for signs of scarcity

or overuse, and 

if you find them,

change your use

patterns.

“The Seaweed Gatherer,” by E.S. Curtis, taken about 1915,
is Virginia Tom in clothing made from redcedar bark.
The light edging on the cape is the inner bark of 
yellow cedar, which is softer than redcedar bark.
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“With Man gone, will there 
be hope for Gorilla? 
With Gorilla gone, will there
be hope for Man?

Ishmael shrugged: I’m sure
he knows that any species in
the wild will invariably
expand to the extent that its
food supply expands. But as
you know, Mother Culture

teaches that such laws do
not apply to man.”

Ishmael is a gorilla who
began his life in the forests
of equatorial West Africa.
Humans in search of speci-
mens for their zoos captured
him and sentenced him to a
life behind bars. Years passed
and the zoo was looking for
ways to cut costs and sold
their Gorilla to a travelling
animal show and the gorilla
was named “Goliath.” One
day a stranger saw Goliath
and leaned up to his cage
and said, “You are not
Goliath” The stranger bought
Goliath and renamed him
Ishmael and taught him to
speak. Now Ishmael can tell
his story, if only he could
find someone to listen.
Ishmael decides to place an
advertisement in the paper.

The ad reads, “Teacher seeks
pupil. Must have earnest
desire to save the world.
Apply in person.”

Only one person answers
the ad and with Ishmael as
his teacher he learns about
“How things came to be.”
The story Ishmael spins takes
his pupil back and forth in
time, from creation to
extinction. There is suspense,
intrigue and an insightful
look at the world… from a
gorilla’s point of view. “Is it
Man’s destiny to rule the
world?” Find out in Daniel
Quinn’s Ishmael. EZ

First published by the pio-
neer conservationist in
1949, this classic book
introduced us to the
“Land Ethic.” Using folksy

and charming anecdotes,
Leopold encourages a sys-
tems view of the land. His
famous words, “we must
keep all the parts” have
been the inspiration
behind environmental
movements and conserva-
tion programs. Back when
people viewed environ-
mentalists as “fanatics,”
Aldo Leopold wrote these
words about how much
you could “read” from a
piece of land:

“Here is a farmstead.

Look at the trees in the
yard and the soil in the
field and tell us whether
the original settler carved
his farm out of prairie or
woods. Did he eat prairie
chicken or wild turkey for
his Thanksgiving? What
plants grew here originally
which do not grow here
now? Why did they disap-
pear? What did the prairie
plants have to do with cre-
ating the corn-yielding
capacity of this soil? Why
does this soil erode now

but not then?”
You might think these

are crazy questions but
you really can answer
them with a systems view
of the land. Instead of
worrying about where
plants and animal likes to
live, Leopold stresses their
relationships to one
another. He described this 
“science of relationships”
as ecology. EZbo
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biking:
T H E  R O A D  W A R R I O R

I N T E R V I E W  W I T H
E
coZine goes off-road. We tracked down one of the 
many off-road mountain bikers that dwell deep in the forests
of BC. We asked him how he uses systems thinking…

EcoZine: Why would you call yourself a systems thinker?
Road Warrior: I care about the environment and know how my

actions affect it. That’s one of the reasons I’m not tearing through the
forest, emitting noxious fumes with a motorbike. Mountain bikes are a
responsible way to enjoy off-roading. They’re human-powered but the
adrenaline rushes just the same — no limits, no boundaries, no fear.

EZ: Still, isn’t it kind of rough on our forests?
RW: Well, it can be but not if you know what you’re doing. Some

inexperienced bikers cause damage by skidding their tires and riding on
areas that should be avoided (muddy areas for example). Deep tracks
created by skidding can cause Soil erosion by diverting water to places
where it doesn’t naturally go. The loose surface soil in these areas is
washed away and it ends up in nearby streams. One of the tricks to
avoid skidding is applying pressure to your brakes gradually — kind
of like driving on icy roads. That’s a good low-impact cycling tactic.

EZ: Low-impact? What’s that?
RW: Low-impact riders think about how their riding will affect

the trail. Low-impact means not trampling over plants or spooking
animals. It means recognizing which types of soils and trails would
be damaged if you rode on them and which would be okay. Basically,
you want to stay on marked trails and not go bushwhacking over
undisturbed soil.

EZ: Okay, so you know where and how to ride to avoid damaging the
forest. But what about other people using trails? The last thing hikers
want to see is a 20 kg bike and a 60 kg biker about to land on them.

RW: Of course they don’t! That’s why we have trail etiquette.
EZ: Etiquette? Enlighten us.
RW: We yield to other users on the trail and try to warn them of
our approach with a
bell or whistle. If hikers or
horseback riders are on the
trail, we’ll slow down or even
stop until they pass. That’s just
courtesy. It’s too bad there are still
some mountain bikers who don’t
respect trail etiquette. They’re 
the ones responsible for getting
mountain bikes banned from
certain areas.

EZ: A few bad apples eh?
RW: Well, we’re working on

them. Cycling BC and the
International Mountain
Bicycling Association are two
groups that are working with
people for more responsible
mountain biking. 

EZ: Would you say that
whole systems thinking helps
you see the connection
between responsible mountain
biking practices and the pro-
tection of our forests?

RW: Definitely. I’m always
aware of how my riding will
affect the forest. I want to be
sure that the only thing I’m
killing is boredom. EZ

OFF-ROAD BC
Old railways, logging roads
and x-country ski trails
make great routes for
mountain bikes. Check with
local bike shop or travel
centre for more information
on the mountain bike trails
in your area.
Here are some suggestions:
• Southern Vancouver

Island, Victoria, BC,
Galloping Goose Trail

• Okanagan/Similkameen,
Pentiction, BC, 
Kettle Valley Railway

• Kootenay Country,
Cranbrook, BC, South Star
Recreation Trails

• Rocky Mountains, Elkford,
BC, Elkford Interpretive
Trail System

Guidelines for off-road travel:
• safety first
• stay on designated trails
• no trespassing
• pack out what you pack in
9ISSUE 1  W H O L E  S Y S T E M S  T H I N K I N G



A STORY OF TWO TOWNS
I
t was the best of times, it was the worst of times. Green County

had problems. The two cities in the county, Holeville and Red

Junction, had polluted the county’s only water source, Webb Lake.

Both communities needed Webb Lake for their drinking water,

farms and industry. The towns had the same number of factories and

were about the same size. In fact, some referred to Red Junction and

Holeville as “twin” cities. The only thing the two towns ever disagreed

on was who had the better ringette team. But they disagreed on a lot

more when it came to cleaning up Webb Lake. 

In Red Junction they decided to look at the pollution problem logi-

cally. Experts in chemistry, engineering, biology and economics were

hired to analyze each part of the problem. Holeville hired an ecolo-

gist who taught them that a complex system is more than the sum

of its parts. They decided to take a systems approach.

The respective town councils and their “experts” went to work to

find out why Webb Lake was so polluted and figure out a way to

solve the problem.

After some research, Red Junction and its experts produced three

separate reports. The chemist’s report found that Webb Lake had

a very high bacteria count. His report was 67 pages long and

recommended pumping anti-bacterial agents into the lake. The

biologist discovered that fish were dying from a lack of oxygen

but also found that algae were thriving. He asked the economist

which were more valuable, the fish or the algae. The fish came

out on top so the biologist recommended pumping oxygen into

the water. His report was 93 pages long. The engineer found

that the currents in the lake were weaker than they should have

been for a lake that size. She recommended constructing giant
current generators, to be placed in Webb Lake. The engineer’s

report was exactly 200 pages long.

Meanwhile, Holeville was doing its own field studies. After examin-

ing the lake and its surroundings, the ecologist began drawing

loops in the sand. Holevillers watched as their “expert” drew circles

and loops everywhere.

The loops were all labelled with words like INDUSTRY, DOMESTIC

SEWAGE, PRECIPITATION and EROSION. The day finally came to

present the master plan to the magistrate of Green County. Young

and old from both towns came to watch the proceedings. The only

other event that would cause this much excitement was the annual

Green County tether ball tournament.

The report from Red Junction was examined first. Each scientist’s

report conflicted with the others on almost every point. This showed

total lack of communication between the experts. Their bickering in

the courtroom caused the magistrate to dismiss the Red Junction

experts and charge them with contempt. 

continued on page 11
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A STORY OF TWO TOWNS
Green Day continued from page 10

At last the time had come for the ecologist to make her presentation.

Anticipation silenced the courtroom. The ecologist began, “The

Webb Lake ecosystem has been contaminated from years of abuse.”

She then stated the facts:

• The water had been contaminated with bacteria after years of

untreated sewage being flushed into the lake. 

• Careless waterfront development had caused erosion along some

parts of the shoreline, which hindered the movement of water

from the lake to its river system. 

• The local factory that manufactured ringette sticks was dump-

ing its wood waste into Webb Lake. This was overloading the

lake with organic matter and leading to deoxygination. 

• Runoff from farms was transporting excess fertilizer into the

water and feeding algae growth. 

• The very wet summer Green County had just experienced

increased the water table which led to even more runoff. 

• Fish populations declined not only because of the deoxygination

but also because siltation had clogged up breeding areas.

The list went on as the courtroom listened with their mouths wide

open — like large mouth bass on a good day in Webb Lake.

The magistrate was so impressed that she embraced the ecologist’s

report (which was only 52 pages long) and declared a holiday for 

all of Green County. 

When all the residents from Red Junction and Holeville reviewed

the report, they began to recognize the interdependence of all of

the parts in their ecosystem. They agreed that Green County was
not just a collection of towns where problems stop at the border.

So the citizens decided that the following guidelines would be

adopted by all of Green County:

• The ringette stick mill would find other uses
for its wood waste instead of dumping it in
the lake.

• A sewage treatment plant would be built
with money from both towns.

• Farmers would consider weather forecasts
before irrigating and make sure they didn’t
use too much fertilizer.

• Developers would talk to the fishery authorities
before working on the waterfront.

After a few years of hard work and cooperation, Webb Lake was

restored to a healthy water source. Even the bickering experts began

to cooperate. They started producing joint reports with collective

recommendations. These reports had an average length of a com-

fortable 32 pages. EZ
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I want to be a model(ler)
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/* FACET CONTEXT VERSION 3 */A1, AREA SELECT:- EVAL

(AREA CHOICES [AREA  CHOICE][1]); B1:-  [X- MINMAX

([LISTS- E2].( BUILTINS. INDEX(LISTS, 1) ).X), Y-

MINMAX ([LISTS- E2]. ( BUILTINS. INDEX(LISTS,

1)).Y)]; C1, SELECT FORM:- [FRAME-  [WIDTH- 322,

HEIGHT- 322, LABEL- ””,  CONTROLS VISIBLE- TRUE,

EXECUTE- ””], FIELDS- ( ‘[X- 4, Y- 10, LABEL- ”AREA

OF INTEREST”, BOLD- 1] ’, ’[X- 5, Y- 41, LENGTH- 25,

LABEL- ”REGION:”, LAYOUT ABOVE- 0,  READ ONLY- 0,

CELL- ”REGION”]’, ’[X- 5, Y- 76, WIDTH- 150, SAVE

FIRST- 1, LABEL- ”AREA OF INTEREST:”, LAYOUT ABOVE-

1, ROWS- 5, CHOICE REQUIRED- 1, CHOICE TYPE- 0, READ 

N  M O R G A N
I
f you think Systems Thinking is just
a bunch of words and funny-looking
diagrams, here’s an example of how
it is used in the real world…
Don Morgan’s parents wanted him

to be a businessman. When he spent one
summer “following ducks around in a canoe,” all his parents could
say was “When are you going to get a real job?” But they don’t
complain anymore because Don has a ‘real’ job as a wildlife biologist
with the BC Ministry of Forests.

Not bad for a guy who got a ‘D’ in high school biology. He’d like
to blame his teacher for his low grade but he says one of the reasons
behind it was that school didn’t seem that important. Sound familiar?
It wasn’t until after he started a philosophy/sociology degree in uni-
versity that Don discovered he wanted to do something more concrete
and “earth-oriented.” So he took a computer science course and gave
biology one more shot. The rest, as they say, is history. 

Sporting a pony-tail and forever in shorts, Don isn’t quite what
you’d expect for a researcher working in the Wildlife Section of the
Ministry of Forests Research Branch. He uses computer modelling to
predict the behaviour and needs of deer, caribou and grizzly bears.
He sees his computer training as the way he got in to wildlife
research.

INTERVIEW WITH D O
“If you’ve got a computer background, you can get a fun job in
biology. That’s why I was able to get a job as an analyst with the
Canadian Wildlife Service in Ottawa—they needed someone with
computer experience. I worked as an analyst in the winter and got to
go out into the field in the summer.” Having spent many summers at
his family’s cottage on the Great Lakes, Don was keen to do field
work. “We’d drive the truck to the end of the road, take out the ATV
with a canoe on top, drive to the end of the trail, drop the canoe
into the lake and off we’d go in search of ducks. We were observing
their breeding success on different lakes. In the springtime, we
watched from a helicopter as they set up to breed.”

Don has moved on to a simpler form of transportation—the bicy-
cle. His daughter, Merran, is along for the ride, literally, when her par-
ents tow her around in her very own bicycle trailer. Don and his wife,
Kirsten, took Merran cycling through Scotland one summer—still
keeping an eye on ducks and whatever else flew, walked, crawled, or
slithered in sight. “It just gets cooler the more you learn.”

One of Don’s recent projects on black-tailed deer shows how sys-
tems thinking is an important part of his work. A harsh winter in
1968-69 was blamed for the death of about 100,000 deer in BC.
Researchers found that crucial winter habitat had been logged and
deer were left without food or shelter from the snow.

Continued on page 13
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I want to be a model(ler) continued from page 12

The forest managers of the day may have set aside what they
thought was adequate habitat but they probably didn’t use systems
thinking when deciding on what to “save”. They collected a lot of
information and tried to find patterns that revealed what deer pre-
ferred for food and shelter. This didn’t always work because the
information they collected was just numbers with no strong relation
to the real world.

Don explains that things have changed. “We no longer look at it as
a data-driven process, but try to see the whole picture. We need an
expert system approach to do that. Fortunately, we still spend time in
the outdoors and I always look forward to that part of the job.” 

When Don and his co-workers ‘try to see the whole picture,‘
they’re not just counting deer and measuring forests. They look for
the connections between things like deer, patterns of forested land,
and other animals like
wolves. When they’ve
considered all of the
parts of the system
and how those parts
interact, they are
able to make good
predictions about
where deer like to
live. Predictions can’t
be made unless the sys-
tem is viewed as a whole. Don likes it this way, “even as a kid, I was
never really into identifying things to death. I wasn’t into carving up
the world into little pieces. I was more interested in the ebbs and
flows of systems.”

But someone has got to know the details and that’s where
experts come in. Experts have usually had many years of experience
in a certain field. Some people are considered experts if they know a
certain area of land really well—having lived in it all their lives and

I was never really into 

identifying things to death.

I wasn’t into carving up the

world into little pieces.
The Problem: Logging changes the forest and affe

The Challenge: Identify the many components of p
affect it over time.

The Game Plan: Ask experts about what kind of hab
in a computer model.Then use the m
logging plans affect different areas.

The Tools: Knowledge of biology, Knowledge o
Geographic Information Systems, M

The Payoff: Better understanding of logging im
minimize the harmful effects of logg

H A B I T A T  M O D E L L I N G
having seen it change over time.
Don’s deer habitat experts were
“people who spent time in the
field and actually knew where
the deer were.” Working as a
team, they describe all the sys-
tems that are at work in creating
areas that deer like to be in. Don
then translates their descriptions
into computer language and
links all the systems according to
how the experts described them.
What are some of the systems
experts might describe? Food and shelter are some of the first
things that come to mind but it’s not enough to
say that deer need food and shelter. What kind of food? How much
shelter and from what? What time of year is shelter most critical?
What happens when trees are cut down? Is there still lots of habi-

tat for the animals? 
The number of questions can become overwhelming very quickly.

To make all this information easier to handle, Don uses computer
models. Simply put, a model is an approximation of the real world.
An example of a model is the 5-day weather forecast you see in the
newspapers or on TV. When the forecaster shows you a picture of a
cloud with rain drops, that’s a distortion of the real world. The fore-
caster’s satellite image may show complex climatic systems with a
certain probability of precipitation but all you see is a simple picture
of an umbrella and some raindrops. 

Don points out that models aren’t the answer to everything.
They’re just a way of making educated predictions when we don’t
know everything there is to know about “all those critters.” “We use
modelling and systems thinking to look at the impact of our deci-
sions. What we do today will have consequences in the future. We
should try and understand what we’re getting ourselves into.” EZ

Example of a Geographic Information
System map: a modelling tool
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cts the places where deer live, their habitat.

referred habitat of deer and predict how logging will

itat is important for deer and represent their opinion 
odel to give you lots of examples of how different 

f the area being studied, Radio telemetry collars,
odelling Software.

pact on deer habitat over time and strategies to 
ing.The ability to deal with large amounts of information.



your ecological
shoe-size

Resources

Illustrations by Phil Testemale. Reprinted with
the permission of the publisher from Our
Ecological Footprint: Reducing Human Impac
on the Earth, by Mathis Wackernagel and
William Rees, New Society Publishers. 1995.
I
t seems that the more we live
in cities, the more dissociated
we become from nature. We
talk about “the environment”

as if it’s something ‘out there’.
The news constantly reminds us that we have

to face up to the consequences of our lifestyles.
Desertification, deforestation, ozone depletion
and global warming are terms that are becoming

all too familiar. Do we really understand that we are a
part of the environment? A part of the system? As systems

thinkers, we need to recognize that issues like desertification aren’t
just problems in the news. They’re actually affecting the very life sup-
port systems we need to survive—air, water, food and shelter.

The answer is to live sustainably—within the ecological limits of
the environment. This is pretty much common sense but there are
many different theories on how to live sustainably.

Two researchers at the University of British Columbia, William Rees
and Mathis Wackernagel, have come up with a prac-

tical systems “report card” for grading the
sustainability of our lifestyles. In their
book, Our Ecological Footprint: Reducing
Human Impact on the Earth, they intro-

duce the idea of ecological footprint. Your
footprint is the total amount of land that’s

needed to sustain your lifestyle forever. That’s land
that produces your food, water, shelter, energy and gives you enough
space to live comfortably.

We didn’t have the space to offer a full-blown footprint survey
but we did come up with this “shoe-size” quiz. What do your answers
tell you about the sustainability of your own lifestyle? You should get
an idea of how your everyday habits can have an impact on lots of
things. So measure up and check out the shoe-size chart for your
footprint. EZ

Ecological shoe-size quiz on page 15

Humansphere

Ecosphere

Waste

t

THE GAIA HYPOTHESIS
When NASA asked James

Lovelock to help them look
for Martians thirty-five years
ago, he didn’t expect to find

little green guys with 
antennae. Instead, his research

team examined Mars’ 
atmosphere, looking for signs

of chemical activity. They
found that the atmosphere of

Mars was in equilibrium.

All the chemical reactions 
that could have taken place

had already happened. 
Only an inactive and dead 

atmosphere remained.
Equilibrium wasn’t all that

exciting to look at, so
Lovelock turned his telescope
on Earth. What he found was
a very active atmosphere in
disequilibrium. Millions of
chemical reactions were 

happening and waiting to
happen. The atmosphere 
wasn’t dead. It was alive!

This discovery lead to
Lovelock’s Gaia Hypothesis:
the idea that the Earth itself 
is like a living organism that

adapts to and shapes its 
environment to support its

needs. He supposed that life
on Earth was actually a huge
system that sustained itself.

According to the Gaia
Hypothesis, plants, animals,

rocks, oceans and the 
atmosphere, combine to form
one, living, super-organism

that keeps itself alive by
responding to change. 
This idea has also been

referred to as 
“Spaceship Earth”. 

The Gaia hypothesis is named after
the Greek Earth Goddess, Gaia.
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How do you get to school?
a) walk or bike
b) bus or carpool
c) car (alone)
d) Dad’s diesel tractor

How many disposable drink containers do you use (milk cartons,
Styrofoam/paper cups, non-recyclable plastic bottles)?

a) none
b) 1-4 per week
c) 5 or more per week
d) as many as possible so that I have something to 

throw out of the car as a trail marker

When you buy something at the store and you don’t really 
need a bag for it, how often do you actually request that 
they not give you one?

a) all the time
b) sometimes
c) rarely
d) never, I collect bags for windy days when I let them go 

and try to get them stuck in trees

If you’re spending time outdoors, do you ever litter by:
a) I never litter
b) tossing an apple core or other fruits into the bush  
c) leaving non-organic litter lying around
d) dragging big rusty heaps of automobile 

parts into the forest for “ambiance”

Do you ever eat a meal without meat?
a) regularly
b) sometimes
c) rarely
d) why?

Do you turn the water off while brushing your teeth?
a) always
b) sometimes
c) rarely
d) never, I find the sound of water rushing out of 

the tap very soothing

How do you get a glass of cold water:
a) keep a bottle or jug of water in the fridge or use ice
b) from the tap
c) run the tap until the water is cold enough
d) fly in chunks of ice from the Arctic and melt them 

with a hairdryer

How long are your showers?
a) 1-5 minutes
b) 6-10 minutes
c) 10-20 minutes
d) including washing my hair?

your ecological shoe-size

The average 

North American

Ecological footprint

measures 4 to 5

hectares, or is 

comparable to 

three-plus city

blocks.

1

2

3

4

5

6

7

8

Lilliputian
If you answered 
mostly ‘a’, your shoe
size is “Lilliputian.”
Good work! You’re a
veritable Eco-Saint.

Joe Average
If you answered mostly ‘b’,
consider yourself “Average.” Tired
of being average? 
Make some changes.

Sasquatch
If ‘c’ was your answer 
to most questions,
you have the same 
footprint as the 
mysterious “Sasquatch.”
Get a grip bigfoot...
and try some 
breath mints!

Ecosaurus Wrecks
If you answered 
mostly ‘d’, you 
definitely need help.
You are the dreaded
“Ecosaurus Wrecks.”
We’ll all be better 
off when you’re extinct.

Illustration by Roy Chandler.



ecologist          ethnobotanist          biologist

wildlife officer          soil scientist          botanist

entomologist          park planner

naturalist          forester          mycologist

lichenologist          geneticist          conservationist

horticulturist          geographer

geologist          cartographer

ornithologist          fisheries officer          engineer

silviculturist          meteorologist

environmental educator          tree planter

interpreter          fire fighter          poet

reporter          writer          photographer

artist          logger          helicopter pilot

lobbyist          wilderness guide 
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on the job
S Y S T E M  T H I N K E R S
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I
n British Columbia most
people live in and around
urban areas. It’s easy to
forget about the forests

that support our resource-
based economy when you’re
surrounded by buildings and
parking lots. But some people
are looking in their own back-
yards for experience that links
them to the ecosystem. We
found two systems thinkers
who are doing just that.

Continued on page 17
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System Thinkers from page 16

Michelle Sprinkling, Sooke, 
Vancouver Island
AGE 18
Trail Blazer, Juan de Fuca 
Marine Trail Youth Crew

Michelle works with 14 other young
people from the Pacheenaht Band in
Port Renfrew and the T’Sou-ke Nation
in Sooke. The crew is clearing a hiking
trail along the rugged coastline of southern
Vancouver Island. Eventually, the Juan de Fuca trail
will connect with the Trans Canada Trail which links
all the provinces.

EZ: What is the best thing about your job?
MS: I am paid to work outside in the fresh air.
EZ: What is the worst thing about your job?
MS: Landing in mud holes and carrying wood!
EZ: What skills have you gained on the job?
MS: Carpentry (building catwalks and stairs).
M
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Juan de Fuca Marine Trail
Jaron Easterbrook, Victoria
AGE 19
Student Representative (Volunteer)
Forest Education Advisory Committee

As a member of the Forest Education Advisory
Committee, Jaron provides fresh ideas and the
occasional reality check. Just out of high school,
Jaron offers a student’s opinion to the Committee
made up of teachers and forestry experts. He
attends Committee meetings and interacts with
people involved with forest education throughout
the province. Jaron is gaining valuable communica-
tion skills that he says will help him as he pursues a
career in Computer Science and Business.

EZ: What is the best thing about your job?
JE: Becoming aware of issues surrounding forestry

in BC and meeting the people involved in forest edu-
cation

EZ: What is the worst thing about your job?
JE: It’s difficult to communicate with educators

when they are scattered throughout the province.
EZ: What skills have you gained on the job?
JE: Learning how to listen to different points of

view and opinions and give people a fair chance, even
if I do not agree with them. I’m also learning about
the importance of forests in British Columbia and not
just from a business point of view. EZ
17ISSUE 1  W H O L E  S Y S T E M S  T H I N K I N G
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stuff to readSystems One: An introduction 
to Systems Thinking.1980. Draper L.
Kauffman, Jr. The Innovative
Learning Series. Future Systems Inc.

Our Ecological Footprint: Reducing Human
Impact on Earth.1995. Mathis
Wackernagel and William Rees. The
New Catalyst Bioregional Series.
New Society Publishers.

First Nations’ Perspectives 
Relating to Forest Practices in Clayoquot
Sound (Report 3) and A Vision and its
Context: Global Context for Forest Practices in
Clayoquot Sound (Report 4). 1995. The
Scientific Panel for Sustainable Forest
Practices in Clayoquot Sound.

Gaia: An Atlas of Planet Management.
1984. Dr. Norman Myers (ed.) New
York: Anchor Books Inc.

Healing Gaia: Practical Medicine for the
Planet.James Lovelock. 1991. 
New York: Harmony Books.

Silent Spring. Rachel Carson. 1962.
Penguin Books.

“The Earth’s Blanket”; Traditional Aboriginal
Attitudes Towards Nature.1994. Nancy
J. Turner. International Journal of
Ecoforestry 10(1) pp. 20-22.

Practical Action for the Environment.
1989. The Harmony Foundation of
Canada. Home and Family Guide. 

State of the Environment Report for 
British Columbia.1993. Ministry of
Environment, Lands and Parks 
and Environment Canada.

State of Canada’s Forests. 1994.
1995. Forestry Canada. 

A Matter of Degrees: A Primer on 
Global Warming.1993. Environment
Canada. The Environmental
Citizenship Series.

A Primer on Ozone Depletion.1993.
Environment Canada. The
Environmental Citizenship Series.

A Primer on Fresh Water.1993. 
Environment Canada. The
Environmental Citizenship Series.

DDT - a pesticide widely used in the fifties and sixties to control mosquitoes. DDT stands
for dichloro-diphenyl-trichloro-ethane.

Data-driven - a process where each step is determined by the information that is received
in the previous step.

Deoxygenation - the depletion of oxygen in water usually caused by the activity of aero-
bic bacteria as they decompose organic matter such as wood.

Ecology - the science of relationships between plants, animals, and their environment.

Equilibrium - a state of stability where opposing forces are in balance.

Expert system - a problem-solving approach which uses the combined experience and knowl-
edge of one or more people who are considered to be leading authorities in their field.

Global warming - the result of an enhanced “greenhouse effect”. 

Greenhouse effect - the trapping of heat in the Earth’s atmosphere by gases that form a
barrier to long-wave radiation originating at the Earth’s surface.

Habitat - the natural home of a species with certain environmental qualities.

Model - an abstraction of the real world—usually refers to computer models which use the
fast processing speed of computers to provide more abstractions, more quickly.

Organic matter - Carbon-based material derived from dead plants and animals. Its decom-
position returns nutrients to the ecosystem. 

Reductionism - the idea that anything can be understood by breaking it down into its
parts and examining them in isolation.

Ringette - an old hockey-type game played with broomsticks and rubber rings.

Siltation - accumulation of fine particles of sand and clay (silt)—usually in riverbeds.

Soil erosion - wearing away of soil by running water, wind, ice, or other geological agents.

Stability - steadiness, ability to resist change of any kind.

System - a collection of parts, objects, or ideas linked in such a way that they interact
with each other and function as a whole.

Sustainable Development - social and economic progress that does not hinder future gen-
erations from progressing at the same rate as previous generations.

Traditional Ecological Knowledge - knowledge about the environment developed through
careful observation and passed down through generations.

Tether ball - a sport where two opponents hit a ball attached to a pole with a tether and
try to wrap the tether around the pole in opposing directions. It never really caught on.

lin
go

World Population reached:
1 billion in 1804
2 billion in 1927, (123 years later)
3 billion in 1960, (33 years later)
4 billion in 1974, (14 years later)
5 billion in 1987, (13 years later)

World Population may reach:
6 billion in 1998, (11 years later)
7 billion in 2009, (11 years later)
8 billion in 2021, (12 years later)
9 billion in 2035, (14 years later)
10 billion in 2054, (19 years later)
11 billion in 2093, (39 years later)

THE SUM OF US

SOURCE: United Nations, 1994.
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Number of religions based on Elvis Presley:  8

Number of trees saved for every tonne of recycled paper used:  17

Number of full cans of garbage thrown out each year by an average person in Canada:  90

Number of full cans of garbage thrown out each year by an average Canadian if they compost:  60

Number of full cans of garbage thrown out each year by an average person in Austria:  10

Number of full cans of garbage thrown out each year by an average person in India:  9

Number of kgs of non-biodegradable waste discarded in BC’s waters in 1989:  1,000,000

Number of Sasquatch sightings in first two months of 1996:  9

Number of m3 freshwater used each year (1991) by an average Canadian:  1,688

Number of m3 freshwater used each year (1991) on average worldwide:  644

Number of kgs of paper consumed each year by an average Canadian:  247

Number of automobiles in Canada:  13,000,000

Number of kilometres of road in BC:  43,930

Number of litres of water required to manufacture one litre of gasoline:  10

Number of litres of water that are rendered unfit for drinking by one litre of gasoline:  25

Factor by which annual oil pollution from recreational power boating exceeds oil spilled from the Exxon Valdez:  40

Percent of daily water use for toilets:  40

Percent decline in global supply of CFCs and halons between 1986 and 1990:  31

Percent increase in amount of fossil fuel consumed in Canada from 1958 to 1992:  250

Metres by which the world’s sea level would rise if all the ice in Greenland and Antarctica were to melt:  75

What did you think of EcoZine?
Was there too much stuff?
Too little?
What was your favourite part?
What didn’t you like?
Do you have any story ideas 
for EcoZine?
If you know the answers to these
questions, share your wisdom! Send
your comments to EcoZine…

Snail Mail:
EcoVibe, 
BC Ministry of Forests 
Public Affairs Branch
Suite 300 - 1675 Douglas Street
Victoria BC V8W 3E7
or visit our Web site at:
http://www.gov.bc.ca/for/

http://www.gov.bc.ca/for/
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