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eco – from the Greek word 
oikos meaning house

zine – an alternative magazine, 
bucking the trends followed in 

mainstream media

ecozine – a new way to learn 
about forest ecology

disturbance – a discrete event 
that changes the amount of 
resources and/or the physical 
environment of an ecosystem
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please do not d i s t u r b .

Low-intensity fires allow grasses to grow year after year among the 
fire-resistant ponderosa pine trees in the southern interior.
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P H OTO S  AT  TO P  from left to right: Avalanche, MoTH; Fire, BC Archives and Records
Service; Wind damage, John Parminter, MOF; Disease and wind damage,Terry Rollerson;
Landslide, NW Vancouver Island, Steve Mitchell.

The role natural disturbances play in changing 

our forests is basically one of renewal.

Just like the trees in them,

forests need to be renewed.
S
ome things never change. School will always mean assign-
ments and tests. Living on the coast will always mean wet
winters. And parents will always worry about something
we have or haven’t done. In British Columbia’s forests, the
only thing that never changes is, well, change. Our forests

are always changing because of how we use them and how nature
shapes them. Forests don’t just grow up and “stand around.” Trees
fall over, rot, burn, or keep growing. Natural events such as wildfire,
floods, windstorms, and insect infestations change the forest. They
create large and small openings by burning, blowing down, or killing
trees where they stand. Events that change ecosystems are called dis-
turbances.

This issue of EcoZine is about disturbance in the forest. What is
it? Why is it important for our ecosystems? What’s being done to
find out more about it?

Disturbances can be either natural or artificial. Natural disturbances
include fires, insect infestations, wind, and diseases that happen
without human involvement. Artificial disturbances are the result of our
actions such as logging or intentional flooding to create reservoirs.
Forest managers and researchers are looking at how artificial distur-
bances can be designed to look and act more like natural distur-
bances. EcoZine’s interview with researcher Marvin Eng takes a closer
look at this. 

Natural disturbances fall into two categories: biotic and abiotic.
Biotic disturbances are caused by living elements of ecosystems such
as insects, diseases, and animals. The white pine blister rust is one of
the most important biotic disturbances in the province. It is a fungus
called Cronartium ribicola. Abiotic disturbances are caused by non-
living elements such as fire, wind, and snow. Forest fires are some of
the most important and costly abiotic disturbances in interior British
Columbia. 

The role natural disturbances play in changing our forests is
basically one of renewal. Just like the trees in them, forests need to
be renewed. In 1996, over 22,000 hectares (2.2 x 1.0 km) were
burned by wildfire in BC. Soon, vegetation will return to those areas
and trees will begin to establish themselves again. In coastal BC,
wind plays a more important role than fire in renewing the forests. 
continued on page 4
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Area affected by disturbances in BC

Mike Doerksen

High-intensity fires clear large areas in the boreal forest.
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please do not d i s t u r b .

continued from page 3

Strong windstorms knock down large, old
trees and create gaps in the forest where
young trees suddenly get more light and
grow up to fill the space. Very strong
winds, such as hurricanes, can create 
large openings.

Whether the disturbance is as big as sev-
eral city blocks or as small as the area cov-
ered by one tree, it plays an important role
in the forest’s renewal. But disturbances
don’t work alone. They usually interact with
one another. Insect infestations, for example, can create large “kill
zones” where the trees are dead but still standing. Once the dead
trees are dried up and brittle, the area is highly susceptible to fire
and wind. So insect damage can predispose an area to other distur-
bances. It can work the other way too. A windstorm knocks down
trees and injures others. It can scrape off their bark and leave them
exposed to infection by diseases and insects. Nothing happens in iso-
lation. Everything is connected.

By looking at all the disturbances at work in a forest, we can
determine its disturbance regime. That’s a description of how often the
forest is disturbed, how severe the disturbance is, and how big the
area affected is. Disturbance regimes help us look at the forest as a
patchwork of different ecosystems. Each ecosystem has its own char-
acter that supports different animals and different tree species. The
ponderosa pine forest of interior BC, for example, experiences low-
intensity fires every 4 to 20 years. These frequent fires are only hot
enough to burn away waist-high shrubs and allow grasses to grow
year after year. Ponderosa pine trees have fire-resistant bark that pro-
tects them from low-intensity fires.

In the boreal forest around Prince George, high-intensity fires
completely burn large areas about every 150 years. This makes for an
ecosystem that is different from the ponderosa pine forest. There are
lots of shrubs and younger trees and the forest is more crowded.
When the fires do come, they wipe out everything and the forest
starts all over. Fires like this are called stand-initiating events because
they re-start or “re-initiate” the forest. The low-intensity fires of the
southern interior are called stand-maintaining events because they
“maintain” the forest’s structure instead of burning it all down and
forcing it to start over.

We’re lucky to have such a collection of different forests in BC.
Disturbances keep things interesting in the forest. They renew the
forest sometimes all at once — sometimes over long periods of time.
No matter where or when you look, the forest is changing. EZ
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Where’s the fire?
B Y J O H N  P A R M I N T E R  Research Ecologist, BC Ministry of Forests
P
olice detectives look for clues and piece together the history
of a crime. Fire detectives, or “fire ecologists” as they are
more commonly known, look for clues in the forest and try
to piece together its fire history. They do this to learn about

the disturbance history of the forest and better understand what
shaped today’s forests. Clues usually come in the form of charcoal
deposits in lakes and soils, unique combinations of tree ages in a
forest, burnt snags and logs, fire-scarred trees, and historical records
and photographs. 

Fossil charcoal from Yellowstone National Park has shown fire
activity as long ago as 345 million years. Charcoal from the soil in
the Clayoquot valley, on the west coast of Vancouver Island, has
been dated to 1,300 to 8,900 years ago. 

Tree species such as trembling aspen, lodgepole pine, and the
interior spruces establish themselves on burned areas and form new
forests where most of the trees are nearly the same age. By finding 
out the age of the oldest trees in these forests, fire ecologists can
determine the probable year the fire occurred. Of course they have to
find signs that fire was responsible for killing the previous forest in
the first place. These will be burnt snags, burnt logs, charred surviv-
ing trees, and charcoal layers in the soil.

Fire scars are another type of clue fire ecologists use to date fires.
Although thick corky bark often protects a tree’s living tissue, a por-
tion of it is sometimes killed by the heat of a fire. This creates a fire
scar that the tree tries to heal by growing new wood around the
wounded area. These scars are most common in ponderosa pine and
interior Douglas-fir forests. In these forests, trees are far apart and
surface fires manage only to scar a few trees instead of consuming
the whole forest. 

We can date fire scars by counting back in time along the tree
rings, starting at the outermost ring. By studying fire scars and his-
toric records, we know that fires returned every 10 to 20 years in the
drier portions of the interior Douglas-fir forests and every 5 to 15
years in the ponderosa pine forests. After the advent of human set-
tlement and organized firefighting, far fewer of these surface fires
occurred. As a result, we now see the growth of denser forests and
the spread of forests onto grasslands. 

We can also study historical records such as land and forest sur-
veys, accounts of exploration, and settlers’ diaries to determine the
fire history of an area. These records are sometimes accurate but they
can also be incomplete or confusing.

P

Using these methods, fire ecologists have found that BC’s forest

fires have historically ranged from small areas that resulted from a
single lightning strike to fires of 200,000 hectares or more. These
bigger fires usually result from several nearly simultaneous light-
ning strikes, dry conditions, and strong winds. The estimated 
10.6 million hectares burned by forest fires between 1912 and
1996 have mostly been naturally reforested, a testament to the 
forest’s adaptation to disturbances and the ability of the plants to
recolonize burned areas. EZ
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N D A M E N T A L S

book review
F
orest fires: An introduc-
tion to wildland fire
behavior, management,
firefighting, and preven-

tion. 1991. Margaret Fuller. John
Wiley & Sons, Inc.

Most of us find forest fires
intriguing. Big fires are spectacu-
lar to look at and have an awe-
some effect on the landscape.
But there’s more to forest fires
than raging flames and retreat-

ing wildlife. Margaret Fuller’s book, Forest Fires, is an excellent intro-
duction to the basics of forest fire science and management.

Fuller begins her book with exciting accounts of some of the big-
ger fires that swept through drought-stricken areas in the United
States, Canada, Australia, and China in the 1980s. Families and their
dogs crouched down into shallow creeks to survive the flames flying
over them. Winds gusting over 100 km/h picked up burning trees
and threw them across power lines. Here’s an excerpt from an
account of two firefighters trying to escape the 1989 Lowman fire in
Idaho after trying to save a house...

“Grady was still in the truck between the house and the fire. The
flames were travelling horizontally, gobbling up trees and power poles
in their path. One of the nearby sheds was blown apart by fire…
flames enveloped the truck but did not burn it; they just melted the
rubber around the windshield. Then with a roar, flames from the
propane tank next to the house shot up 50 feet in the air…”

“War stories” like these make it an exciting read but Forest Fires is
also informative. Fuller covers a lot of the basics of forest fire sci-
ence: how fires ignite and burn, what role weather plays, how

F I R E  F U

ecosystems are affected, and even a section on today’s modern fire-
fighting methods. 

If you want to understand what makes forest fires tick, this is a
good book for it. There are impressive black and white photographs
and clear diagrams that illustrate fire science concepts. The author
also acknowledges the important role fires play as natural distur-
bances. There are sections on fire-dependent ecosystems and plant
adaptations to fire. EZ

T Y P E S  O F  F O R E S T  F I R E S :

Ground Surface Crown

Fire is defined as a rapid heat-producing chemical reaction that takes
place when a combustible material combines with oxygen.This is
straightforward enough when you’re looking at your campfire or wood-

stove but forest fires come in different varieties that look and behave quite
differently from one another.

Forest fires are either ground, surface, or crown fires. Ground fires slowly
consume fallen leaves and other organic matter buried below the surface of
the forest floor. Oxygen is in short supply and so combustion is slow. Flames
are either absent or very small.

Surface fires burn fallen leaves and the organic soil layers but they also
burn shrubs, small trees, and logs on the forest floor. Flames vary in height
from about 30 cm to several metres and sometimes reach up into the taller,
mature trees overhead.

Crown fires are the most impressive of all forest fires.They travel through the
tops of the trees and are often fanned by strong winds.Free-running crown fires
travel faster than the surface fires below them. Surface fires can burn longer
than crown fires and often smoulder for hours after the main fire has passed.
6ECOZINE  A  P R I M E R  O N  F O R E S T  E C O LO G Y



agents of change

W

hat a pest! Throughout history pests have annoyed us,
damaged our resources and caused death and destruc-
tion around the world. They could be weeds (unwanted
plants), animals, or even insects. In the big picture, a

pest is just another organism that plays a role in the ecosystem.
Biologically, there is not much difference between a pest and a non-
pest. Really, a pest could be almost anything a person finds annoy-
ing or damaging. 

In most situations, we want to get rid of whatever is bugging us.
However, the presence of a pest does not mean we have to control
it. In moderate numbers pests can be beneficial as a food source, or
as a host or shelter for other organisms. It’s only when pest popula-
tions reach epidemic proportions and endanger human lives and our
resources that we start to take a closer look. It was the late-blight
fungus (Phytophera infestations) that was responsible for the great
potato famine in Ireland. During the 1840s, the fungus damaged
potato crops and left a million people to starve, and sent another
million people emigrating to North America. 

In British Columbia, forest pests cause more damage to trees than
do forest fires. Fire suppression laws have limited the number and
intensity of forest fires and this is one reason a forest may become
more susceptible to insect and disease attack. Fortunately, forests
have some defences against pest outbreaks and epidemics. Adverse
weather conditions, predators, parasites, and food shortages can
keep pest populations down. When nature’s defences are not
enough, pest managers step in to use a combination of control
methods—mostly biological and manual. The examples listed below
describe a few forest pests and how they are being managed in the
ever-changing forest. EZ
Spruce budworm

Pest epidemics in agriculture often get their start from 

a combination of ecological factors:

• land cleared of its natural vegetation

• fields planted with the same species in the same location 

year after year 

• fertilizers boosting the nutrient levels in the soil 

• pesticides possibly altering the physiology of crop plants and 

making them more susceptible to pest attack 

• alien species introduced to a community where natural 

defence mechanisms do not exist
W H A T ’ S  B U G G I N G  Y O U ?

S
ome forest insects and diseases can present a problem for trees in British Columbia. If you
are wondering about a particular insect or disease in your local forest, you can send a sam-
ple to researchers at the Pacific Forestry Centre. Forest pathologists at the centre will diag-

nosis your sample from symptoms, fruiting bodies, cultures, and your written observations.
You can do the research on your own, make it a group project, or send your samples to the

Pacific Forestry Centre. Collection slips (sampling forms) are available from the address below. If
you are sending in your samples for identification and you do not have the form, be sure to
include the following information with your sample:
HINTS:
• Send a sample showing symptoms.
Include any fruiting bodies that are present, e.g.,
conks or mushrooms.

• Wrap sample in paper and place in a protective
container.

• Press and dry diseased foliage before 
sending it in.

• If  you’ve got an insect, ask your biology teacher
about how to best preserve it.

Send insect samples to the Insectary and 
disease samples to the Herbarium at:

Natural Resources Canada
Canadian Forest Service
Pacific Forestry Centre 
506 West Burnside Road 
Victoria, BC V8V 1M5

• Written observations

• Date and location of collection

• Species and condition of the tree

• Your name and address
7ISSUE 3  D I S T U R B A N C E S
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Infected trees rarely
reach maturity.This dis-
ease infects young pine
and makes them sus-
ceptible to other dam-
aging fungi and insects
that can kill trees.

56,000 ha of  mature
pine (over 60 years of
age) were killed in 1996
by pine beetles in BC.A
combination of the bor-
ing beetle and a damag-
ing fungus kills the tree.

Mature Douglas-fir
defoliated by western
spruce budworm in
1994 covered 16,000
ha. Defoliation causes
top kill that leads 
to death.

First recorded in
British Columbia

Agent of Change
W O O D  B O R E R
mountain pine beetle
(Dendoctonus ponderosa)

D I S E A S E
white pine blister rust
(Cronartium ribicola)

D E F O L I A T O R
western spruce budworm
(Choristoneura occidentalis)

Introduced from Asia 1910

Last seen in white pine (Pinus monticola)
forests with currants and gooseberries
(ribes spp.).

Resin-oozing cankers on host trees (pine)
have many orange-coloured blisters on
lower stem and branches. Dead needles
and twigs can be seen in the crown where
branches have been killed.

• removing all currant and gooseberry
plants in a stand 
• breeding rust-resistant pine
• eliminating cankers

Pitch tubes where beetles entered the
tree, boring dust at the base of the tree,
and increased woodpecker activity. After
beetle attacks, tree tops turn from green to
yellowish–green to orangy– red (July) to
rusty–brown (August).

• setting pheromone traps
• harvesting trees prior to maturity  (60
years old)

• applying BT for short term protection
• maintaining open stands 
• encouraging tree species diversity 

Reddish–brown foliage in webbed branch
tips; severely defoliated crowns may
appear reddish. Look for larvae mining in
needles in late May and early June. Egg
masses found on underside of needles late
July to mid-August.

Occurs in all forested areas in BC. Host
species include lodgepole pine (Pinus con-
torta), ponderosa pine (Pinus ponderosa),
and limber pine (Pinus flexillis).Trees over
60 years are most susceptible.

Occurs in Southern BC.Host species include
Douglas-fir (Pseudotsuga menziesii), true
firs (Abies spp.),and spruce (Picea spp.) Very
dense,closed stands are most susceptible.

1913 1909

Last seen

Damage

Detection

Control

The Berry Pickers

see Fire on page 9…

A  W A Y  O F  L I F E
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This map shows areas where some of BC’s aboriginals
(arranged in language groups) practiced landscape burning
before fire suppression laws were introduced in the early part
of this century. 

Landscape burning enhanced vegetation growth and food supplies:

berry growth saskatoon (Amelanchier alnifolia) 4, 12
salal (Gaultheria shallon) 7, 8, 9, 10, 11
wild gooseberry (Ribes divaricatum) 4
black mountain huckleberry 

(Vaccinium membranaceum) 3, 4, 5, 12
wild blueberries (Vaccinium spp.) 2, 5, 6

edible roots crops spring beauty (Claytonia lanceolata) 4
nodding wild onion (Allium cernuum) 3
blue camas (Camassia quamash and C. leichtlinii)  1
Tiger lily (Lilium columbianum) 4

12 Gitksan

9 Haisla

8 Nuxalk 
(Bella Coola)

4 Stl’atl’imx 
(Lillooet)

3 Nlaka’pamux
(Thompson)

5 Okanagan 6 Ktunaxa
(Kootenay)

2 Halkomelem

10 Kwakwala
(Kwakiutl)

11 Nuu-chah-nult 
(Nootka)

1 Straits Salish

7 Haida

saskatoon
berries

A  W A Y  O F  L I F E
F
ire suppression laws have
kept us fighting fires in
British Columbia’s forests
since the early 1900s.

Before that time most forest fires
went unchecked because there
were so few people living in BC
and the economy was largely
based on fur and gold rather than
timber. Prospectors, fur traders,
surveyors, railway builders, and
homesteaders caused many fires in
the 1800s. For aboriginals in BC,
fire suppression laws meant they
would have to change their way
of life.

Since prehistoric times, humans
have worshipped fire. They have
used it for warmth, cooking,
hunting, tool making, and in 
cultural rites and ceremonies.
Information is scarce, but there is
evidence that, among aboriginal
cultures, fire was a more complex
tool than we may ever know. We
do know from explorers’ journals
and aboriginal elders that aborigi-
nals burned large areas to create a
diversity of habitats. EZ
continued on page 10

F
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A  W A Y  O F  L I

Aboriginals practiced

landscape burning to

enhance resources, but

they also set fires to:

• drive off mosquitoes,
insects and 
other pests

• eliminate 
unwanted snakes

• drive game to hunt

• obtain edible insects

• clear campsites 
and village sites 
of brush

• clear trails

• improve 
communications

• improve visibility

• deprive enemies of
hiding places

• protect forests 
from crown fires

continued from page 9
“Most parts of the country burned; only on little patches in the valleys and on

the flats near the low hills that verdure [flourishing green vegetation] is to be

seen. Some of the natives tell me it is done for the purpose of urging deer to fre-

quent certain parts. Others say that it is done in order that they might better

find wild honey and grasshoppers, which doth serve as articles of winter food.”
DAVID DOUGLAS (explorer/botanist in British Columbia,
1826 observations in Oregon, journal published 1914)F E
“I have come, Supernatural Ones, you, Long-Life-Makers, that I may take you, for that is the

reason why you have come, brought by your creator, that you may come and satisfy me;

you supernatural Ones; and this, that you do not blame me for what I do to you when I set 

fire to you the way it is done by my root [ancestor] who set fire to you in his manner when

you get old in the ground that you may bear much fruit. Look! I come now dressed with 

my large basket and my small basket that you may so [sic] into it, Healing Women; you

supernatural Ones. I mean this, that you may not be evilly disposed towards me, friends.

That you may only treat me well”
KWAKWAKAW’AKW (Southern Kwakiutl 1930) prayer to Berries,
spoken by a woman before she picks the berries
“The prevailing attitude of the public, and particularly of the lumbermen, prospectors and settlers,

whose lives were spent in the forests, was that fire is inevitable and frequently more beneficial

than otherwise. The popular belief that the supply of timber was inexhaustible was expressed

in the cheapness of stumpage. Unless his equipment was destroyed, the lumberman considered the

damage occasioned by forest fires as negligible. The prospector welcomed the fire, since it laid bare the

rocks in which he sought his fortune. To the settler, the forest only encumbered the land and was an

impediment to the tillage.”
WHITFORD, H.N. and R.C. CRAIG 1918. Committee on Forests, 
Commission of Conservation Canada.
“If you go to burn then you get in trouble because the white men want to grow trees.

Because they changed our ways they do good for us and we eat the food that white men

use. Then we forget the good food of our earliest forefathers. Now they have all disap-

peared because the hills grew weedy and no-one seems to tend them, no-one clears them

as our forefathers did so thoroughly.”

BAPTISTE RITCHIE, First Nations Elder, Lillooet

(1969—Interview with Nancy Turner)
“They wait until close to fall. They know just when to burn… and then two or 

three years after, lots of huckleberries, lots of blueberries…. And the skamec 

[Erythronium grandiflorum], that’s when it grows, when you burn. I’ve seen

it when the old people used to do it.”
ANNIE YORK, Nlaka’pamux elder, 
Spuzzum, Fraser Canyon. 1991.
10ECOZINE  A  P R I M E R  O N  F O R E S T  E C O LO G Y
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“With more 

mountain forests

than any other

province or state 

in North America,

BC has one of the 

richest collections 

of avalanche

ecosystems 

in the world.”

Avalanche
snow pack
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s an avalanche a bad
thing? It certainly is when
it takes someone’s life or
results in injury. But for

the most part, an avalanche is
not “bad.” It’s a natural distur-
bance. It’s one of the many
types of natural disturbances
changing BC’s forests. “An ava-
lanche is a mass of snow—
sometimes containing ice,
water, soil, rock, and trees—
which slides down a mountain-
side.” The basic ingredients of
an avalanche are snow and
something for it to slide down. 

If a mountain is high enough, it will receive most of its winter pre-
cipitation in the form of snow. This is because, at high elevations
where mountain weather is formed, winter temperatures are rarely
above the freezing point. As well as having high snow cover, moun-
tains are windy places. They disrupt the flow of large air masses and
cause stronger, more focussed winds to develop in and around them.
Wind picks up snow, swirls it around, and drives it into slopes, often
forming snow drifts or slabs. Because they rest on less dense snow
layers, slabs are prone to slide away in big pieces. This is prime ava-
lanche material—dense layers on soft layers balanced precariously on
a steep mountainside. Eventually, more snow, heat from the sun, or
even a loud noise can cause cracks to form and…Avalanche!

Avalanches are definitely bad news for snowboarders, back-country
skiers, snowmobilers, and others who enjoy winter sports.

But for a forest, an avalanche is just another 
natural force that shapes it. Just like wildfire

in the interior, avalanches play a
major role in shaping moun-

tain forests. 

Avalanche

Avalanche track

 

Slab Layer dense snow deposited by strong winds

Weak Layer soft snow deposited by light winds

Avalanche
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continued on
page 12
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On a mountainside where avalanches occur, tracks are
formed. An avalanche track is its “footprint.” Tonnes of snow
barreling down a steep slope at speeds up to 300 km/h can
carve a deep and messy track into a mountainside. These tracks
are unique ecosystems in themselves. Unlike the forested areas
surrounding them, avalanche tracks are exposed to more sun-
light and have more water running through them more quickly
Their soils are churned up every 1 to 20 years by successive

avalanches and are very different from the soils of neighbour-
ing forested ecosystems.

Avalanches are important to BC’s forests because they cre-
ate unique habitat and contribute to the diversity of ecosys-
tems in the province. Plants such as mountain alder (Alnus
tenuifolia) and avalanche lily (Erythronium grandiflorum) are

Avalanche lily (Erythronium) in Manning ParkEv
ely
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Avalanche continued from page 11
lichen life f
A lichen is a composite organism made up 

alga living a symbiotic relationship. Lichens are
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Lichens are a food source for animals such as c
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Basic avalanche safety tips:

˙ Take an avalanche awareness course

˙ Get information on current conditions before you go 

˙ Always carry a shovel, snow probe, and rescue beacon

˙ When crossing a slope, go one person at a time, have one
person on lookout, and plan an escape route

˙ Use outdoor safety common sense: tell someone where you
are going and when you’re expected back; carry emergency
food, water, and first aid supplies

If caught in an avalanche:

˙ Shout out so your group can locate you

˙ Shed skis, board, or other equipment

˙ Make strong swimming motions; attempt to stay on the
surface and get to the side of the avalanche path

˙ Keep one hand in front of your mouth to clear a breathing space
and try to get the other above the surface so it can be seen

For more information, contact the

Canadian Avalanche Centre
Revelstoke BC
(250) 837-2435
http://www.avalanche.ca/snow
24 hour avalanche information
(November – April): 1-800-667-1105

Thanks to the Canadian Avalanche Association and the
Canadian Ski Patrol System

Back-country skiers, snowboarders and others venturing into avalanche areas should
remember the motto,“Information, education, experience.”

S A F E T YA V A L A N C H E
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on current avalanche conditions for various parts
of the province is available by phone or on the
internet from the Canadian Avalanche Centre.

will help you avoid risky situations and prepare
you in an emergency.

is the key when choosing which areas to enter
and which to avoid.
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known for their occurrence in avalanche tracks. With more mountain
forests than any other province or state in North America, BC has one of
the richest collections of avalanche ecosystems in the world. EZ
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Club
unbranched or
sparsely branched
cylindrical stems,
usually upright

Shrub
multi-branched,
cylindrical stems,
usually tufted

Hair 
intricately branched
filaments, tufted or
hanging like hair

See also “Who’s on First” page 13



Who’s on first?

D

isturbances can have catastrophic effects on an ecosystem.
At first glance, a disturbed area may seem completely empty
of life. However, a closer look will reveal the beginnings of
new life. After an avalanche, fire, landslide, wind storm, or

pest epidemic disrupts an ecosystem, a new succession of plants and
animals will follow. Succession is the process by which plant commu-
nities continuously replace each other. If little or no disturbance
occurs, a forest will develop into a climax community. In a climax for-
est, trees are self-perpetuating and are present as seedlings, saplings,
and mature trees. In British Columbia, some forests may never become
a climax community because of a high frequency of disturbances.
Ecosystems like the interior lodgepole pine forests need disturbance by
fire for their own renewal. In other areas, such as the old-growth
forests of Vancouver Island, climax communities have ruled for cen-
turies in the absence of large-scale disturbances. 

Geologic processes have shaped the Earth over time. The Earth
entered the last ice age about two million years ago. For about one
million years, British Columbia was capped in ice except for a few
pockets that escaped the glaciers. Between 10,000 and 14,000 years
ago, the glaciers started retreating, leaving behind sediments over
bedrock. The forests we see today are the result of thousands of
years of succession. “Who’s on First” takes us through one type of
succession that begins on bare rock. 

Crust lichens are the first to appear on exposed rock. Despite cruel
weather, high winds, lack of moisture, and no soil, the lichens hang
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on. They extract phosphorus, magnesium, calcium, potassium, sulfur,
and iron that provide a base for the other species. The colorful dis-
play of webbed lichens eventually covers the rock—100 years after
the first one appeared. With increased lichen cover, the microclimate
changes, wind speed decreases, and humidity begins to rise. Mites,
springtails, and caterpillars are now able to survive in this habitat.
Moss spores blowing in the wind land on the rock and germinate
under suitable conditions. 

The mosses work quickly to establish themselves on the rock, cov-
ering it with velvety carpets in shades of green. Worms and larger
insects start spending more time on the rock and feasting on the
now nutritious and varied food supply. Increased vegetation and
wetter conditions make the rock even more attractive to other plant
and animal species. 

The mossy slopes are now able to provide enough soil to accom-
modate seeds of annual and perennial plants. The seeds are randomly
placed by wind, avian onlookers (birds), and smaller mammals.
Mammals not only scatter seeds, they also deposit droppings—
adding nutrients and biomass to the developing soil. More soil accu-
mulates, and eventually small shrubs appear to further erase evi-
dence of a rocky bottom.

Varied food supplies and ground cover continue to create a
diverse habitat that attracts new species. The soil layer is now thick
enough to nourish a tree seedling and provide the beginnings of a
forest where centuries before there was only bare rock. EZ
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Ultimately a climax community will rule.
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regime
A  L A N D S C A P E  E C O L O G I S T ’ S

I N T E R V I E W  W I T H M A R V I N  E N G

Marvin Eng and Rick Page at work
F
ires, windstorms, insect infestations, and disease outbreaks
can cover vast areas of the forest very quickly. In British
Columbia, with millions of hectares of forest, disturbances
like these can change a landscape. How do we keep track of

these changes? That’s one of the things a landscape ecologist does.
EcoZine talked to Marvin Eng about his work as a landscape ecologist
for the BC Ministry of Forests, Research Branch. 

“I started out as a child,” was Marvin’s first response to my ques-
tion about how he got started in his career. We actually skipped over
his childhood [whew] and got right to his education. Marvin did his
undergraduate degree in Environmental Biology at the University of
Calgary and went on to do a Masters degree on coyote and red fox
food habits at the University of Regina. His education prepared him
for his years consulting as a wildlife habitat specialist in Calgary in
the 1980s. When he learned of similar work with blacktail deer here
in BC, he packed up and moved west to warmer weather and a den-
tal plan.

“When I worked in Calgary, we were analyzing wildlife habitat
with some pretty basic computers.” Marvin boasts that he actually
used MS-DOS version 1.0 which is ancient by today’s computing
standards. “I was typing some old DOS command as this kid was
looking over my shoulder reminding me of the easier and faster way
to do it. I explained it was a holdover from version 1.0 and he
looked at me like I was 100 years old.”

Marvin has moved on to today’s standard with a powerful geo-
graphic information system that allows him to study large-scale changes
on the landscape. These changes are often natural disturbances
caused by fire, wind, insects, and disease. “Natural disturbances are a
major focus of at least half of the landscape ecology research in the
province,” says Marvin. Part of his job is advising people doing
research in his field. Landscape ecology is the study of change that
occurs across large areas of land. A landscape ecologist is concerned
with issues like large-scale forest fires, the impact of a new dam, and
how logging affects watersheds and mountain ranges.

Understanding these issues will help land managers understand the
impact of their actions and appreciate how ecosystems function.
Researchers in the Clayoquot valley are comparing the importance of

different disturbances—
namely, wind, landslides, and
disease. Marvin points out
that fire is not on that list.
“Things other than fire are
probably more important on
the coast where fires don’t
occur as often as they do in
the interior—mostly because
of the wet climate.”

We asked Marvin for his definition of natural disturbances and
why they are important. “Disturbance, to me, is something that
changes the nature of a place so that something different happens
there. In forest management, we try to mimic nature’s disturbances
because we don’t know enough about what’s going on in forested
ecosystems to use engineering-style solutions which are more cut
and dried.” 

To mimic nature is to copy its effect on the landscape. In the
boreal forest, Marvin explains, “Fires kill almost all the trees in an
area, which is similar to the effect of a clearcut but not identical. In
the southern interior such as the Stein valley, nature burns the
understorey and kills only a few trees, so we say partial cutting is the
thing to do.” So in order to match the effects of forest management
with the effects of nature, we have to understand natural distur-
bances. How big are they? How often do they occur? How severe are
they? What kinds of conditions cause them? What does the forest
look like after they’ve occurred.
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Wind damage, Gilliard Island

continued on page 15
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continued from page 14
Marvin and others in the province are trying to answer these ques-
tions. But as usual, the answer depends on a lot of things. One of the
most common mistakes people make is to assume that things work
the same way everywhere. “A lot of people know something about the
ecology of BC’s coastal forests, which are rich and continuous over
large areas. But it’s wrong to assume the boreal forest should look the
same.” The fact is, the coastal and boreal forests are in completely
different natural disturbance regimes. A natural disturbance regime
describes the kind of disturbance that is common for an area, how
often it occurs, its size, and its severity. The coast is in what
researchers have described as a “rare stand-initiating event” type (a
“type” is a group of similar regimes). This means that major distur-
bances such as windstorms come through and drastically change the
forest about every 300 years. That gives the forest a long time to
regenerate and establish itself as the rich, continuous forest we’re
familiar with on the coast. For the boreal forest, researchers found
that it is in the “frequent stand-initiating event” type. In this type, a
fire will occur almost everywhere about every 150 years. So forests in
the boreal region have roughly half the time to re-establish them-
selves as those on the coast. 

With such a drastic difference in how and when different forests
renew themselves, it is important to treat them differently in forest
management. Marvin states simply, “There isn’t one environment out
there—everywhere you go, it’s different. You have to look at the place
you’re in to decide what’s right for it.”

Finding out “what’s right” for BC’s forests is an ongoing quest for
Marvin and other researchers. By understanding the behaviour of nat-
ural disturbances, we can better understand our impact on the forest
and work toward more responsible ways of doing things. EZ
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Disturbance Frequency Size of Major Where in BC
Type (years) disturbance disturbance

rare stand- 250–350 many small wind wet climates and mo
initiating patches coast; wet cedar-hem
events interior forests

infrequent 200 20–1,000 ha fire drier coastal areas; ce
stand-initiating subalpine interior for
events spruce forests just so

willow–birch forests 

frequent 100–150 300–200,000 ha fire, insects boreal spruce forests
stand-initiating subalpine areas; inter
events interior cedar–hemlo

and pine forests sout

frequent stand- 4–50 many small fire grass and shrublands
maintaining fires patches Douglas-fir and pond

alpine tundra and continuous widespread grazing by subalpine, montane,
subalpine parkland sheep, elk, deer near the treeline
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Landslides, QCI

Natural Disturbance Types of BC

� 1– Rare 
stand-initiating events

� 2– Infrequent
stand-initiating events

� 3– Frequent
stand-initiating events

� 4– Frequent 
stand-maintaining
events

� 5– Alpine Tundra and 
subalpine Parkland

� Unclassified
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D
owntown Vancouver
isn’t the first place you
think of when someone
mentions “logging.”

Nor does it come to mind when
someone says “spirituality.” How
about “frontier?” Or “rollerblad-

ing?” All of these things were or presently are a part of downtown
Vancouver—namely, Stanley Park. Yes, people rollerblade there, but
what’s all this about spirituality, logging, and the frontier? Well, it’s all
a matter of time. 

The area now known as Stanley Park was at one time home to
the Coast Salish peoples. It later became a frontier for the pioneers
of European origin. After that, it was in the middle of a logging
boomtown. Stanley Park was, and still is, a spiritual place for
some—having a special place in their hearts, knowing it’s there in
the midst of a busy downtown. Over time, the park has changed.
It’s been disturbed, developed, restored, and revered by a wide range
of people. All this on only 405 precious hectares in one of Canada’s
biggest cities.

Just as fire, wind, insects, and disease change forests in the
wilderness, so does human activity change urban forests and parks.
We may not change a park physically once it has been established,
but our perceptions of it can change. Parks become more precious in
the public eye as the area around them is developed. This is what
happened around Stanley Park. As downtown Vancouver expanded
outward and upward, Stanley Park stayed green. People began to
appreciate it more, and now, no one would dare suggest developing
it. That’s quite a change from 115 years ago when trees were being
logged in the park.

Time changes forests and it also changes people. Fire and wind
aren’t the only forces of change in forests today. Urban development
and changing social attitudes can have just as strong an effect. The
life story of Stanley Park shows us how people can change a forest
and how a forest can change people. EZ
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Stanley Park
Millions of years ago

11,000 years ago 
750 years ago 

150–200 years ago

1858 
1859 

1860–1880

1886

1888 September 27

1889

1889–1924

1930s

1980

Present 

Volcanic activity forms the Burrard Peninsula.

Last glacial ice retreats from Burrard Peninsula and forest is established.

Seedlings of the
trees currently in
the park take
root.

Coast Salish 
village located 
in the area.

Miners camp in the area on their way to the Fraser River gold rush.

Area designated as
Government Reserve for
military use against
feared American attack.
Pioneers denied settle-
ment on Government
Reserves.

Logging creates trails
historically called
“skidroads.”

City Council of
Vancouver passes resolu-
tion to request the land
for a City park.This was
the first resolution ever
passed by the newly
formed City Council.

Officially opened to the
public as a City park.

Park dedicated to
Governer General of
Canada, Lord Stanley.

Battle of Deadman’s Island
(a famous dispute bet-
ween a logger from Seattle
and the BC government).

Construction of seawall walk—providing men with work in the Great
Depression.

Completion of final link in seawall, joining 8.9 km of path constructed
over 63 years.

Park actively used by two to three million people each year. One of
North America’s largest urban parks.
A B OV E  top to bottom: Painting of Whoi-Whoi, Ahka-Chua, and Chay-thoos in 1886 by Jack Khahtsahlano,
1938.CVA IN.P.127,N.73; High-wheel bicycle races at Brockton Point,1902.CVA SP.P.57,N.31; Seawall construction,
Eric Lindsay photo, 1964. CVA 392-28; Seawall construction, 1963. CVA 392-30; Stanley Park seawall today,
Tourism British Columbia photo.
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Creating EcoZine from
nature’s disturbances
took out power lines 
touches on this issue.
next windstorm.

Steve Mitchell photo
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Avalanche! Battling the Juggernaut.
1982. David Cupp. National
Geographic Vol. 162, No. 3: 290.
September 1982.

Disturbance Regime and Disturbance
Interactions in a Rocky Mountain
Subalpine Forest. 1994. Thomas
Veblen, Keith Hadley, Elizabeth
Nel, Thomas Kitzberger, Marion
Reid, and Ricardo Villalba.
Journal of Ecology 82: 125–135.
 our homes and offices, even we are subject to
. Just a few days before press time, severe winds 
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Common Tree Diseases of British
Columbia. 1996. E.A. Allen, D.J.
Morrison, and G.W. Wallis.
Natural Resources Canada,
Canadian Wildlife Service.

Vancouver’s Famous Stanley Park. 1993.
Mike Steele. Heritage House
Publishing, Surrey.

British Columbia, a History of the
Province. 1994. George Woodcock.
Douglas and McIntyre Ltd.
abiotic disturbance - natural disturbance caused by non-living elements of an ecosystem
such as fire, wind, and avalanches.
artificial disturbance - disturbance caused by human intervention such as escaped fires,
logging, or development.
avalanche  - a mass of snow — sometimes containing ice, water, soil, rock, and trees —
which slides down a mountainside.
avalanche track - ecosystem created by frequent avalanches which control tree cover and
soil development.
BT (Bacillus thuringiensis) - bacteria used as a pesticide against species of the Order
Lepidoptera (caterpillars). 
biotic disturbance - natural disturbance caused by living elements of an ecosystem such as
insects, fungus, and mammals.
clearcut - method of logging in which all trees, large and small, are removed at the same time.
climax community - the end-point in natural succession; a state in which one, stable,
biotic community exists and constantly renews itself.
disturbance - a discrete event that changes the amount of resources and/or the physical
environment of an ecosystem.
disturbance regime - a description of the frequency, intensity, and size of a disturbance.
epidemic - unusually high incidence of an insect or disease that attacks or infects many
individuals.
geographic information system - computer system that uses maps and databases to link
information about the location of something with information about its attributes.
landscape ecology - the science of relationships among ecosystems over a large area of
land; usually between 10,000 and 100,000 ha in size.
natural disturbance - a disturbance caused by forces of nature such as fire, wind, or ani-
mals.
outbreak - a sudden epidemic, occurring infrequently.
partial cutting - method of logging that removes some trees and leaves others in the same
general area.
perennial - lasting throughout the year or many years.
pest - an unwanted organism; usually damaging crops or invading habitat. 
pheromone trap - uses the chemical secreted by female insects (pheromone) to attract males
of the same species.
predispose - to make something susceptible.
stand-initiating event - disturbance that causes the forest to re-start or “re-initiate” its
development; e.g., intense fire or strong windstorm.
stand-maintaining event - disturbance that keeps or “maintains” the forest in a certain
condition rather than allowing the forest to develop further.
succession - the natural progression of an ecosystem’s development.
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Estimated number of avalanches falling annually in the world: 1 million

Average annual avalanche fatalities in Canada: 7

Average annual avalanche fatalities in the US: 17

Average annual avalanche fatalities in Austria and Switzerland: 30–40

Millions of hectares of forested land in BC: 60.6

Hectares burned in forest fires in BC in 1994: 30,309

Millions of hectares of forested land in Ontario: 58

Hectares burned in forest fires in Ontario in 1994: 83,477

Millions of cubic meters of wood harvested in BC in 1994: 75.1

Millions of cubic meters of wood harvested in Canada in 1994: 176

Estimate of millions of vehicles passing through Stanley Park every year: 7–8 

Percentage of Vancouverites who had been to Stanley Park in the 12 months previous to being polled: 89.7

Millions of hectares of land disturbed by insects in BC between 1921 and 1995: 24.2

Millions of hectares of land disturbed by wildfire in BC between 1912 and 1995: 10.6

Millions of hectares of land disturbed by logging in BC between 1913 and 1993: 8.3

Number of pathogenic fungi able to attack forest trees in BC: 300

Number of plant species classified as weeds worldwide: 30,000

The year that humans first started using chemicals to control pests: 2,500 BC

Average annual percentage of crops destroyed by pests worldwide: 35

Number of earthquakes recorded off the west coast of Vancouver Island between 1970–1992 (over 5.7 magnitude): 15

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: 
Wild BC
http://www.elp.gov.bc.ca/hctf/wild/
resources/projectwild/activity.htm
Ministry of Forests, 
Communications Branch
http://www.for.gov.bc.ca/pab/pab.htm

http://www.elp.gov.bc.ca/hctf/wild/resources/projectwild/activity.htm
http://www.for.gov.bc.ca/pab/pab.htm
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