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Thinking like a
dynamic mosaic



Mount Maxwell 21 5 2001     

How relevant is landscape 
ecology to setting goals for 
biodiversity conservation & 
restoration for northern 
Garry oak ecosystems?
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Problem Statement:
Landscapes change. So how can 
we make decisions to 
permanently protect unstable 
ecosystems & shifting landscape 
processes?



Mount Maxwell 21 5 2001     

The survival and continuing 
evolution of local biodiversity 
requires maintaining 

a full range of landscape processes 
and 

areas without certain disturbances. 



Protecting, managing and 
restoring ecosystems for 
conservation  of biodiversity is 
about both

maintaining the full set of native 
ecosystems and species (and 
genotypes)
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Mt. Maxwell Ecological Reserve 6 
1985 by Ingram



and

maintaining the full sets of 
landscape processes
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central argument:
Conservation of northern Garry 
oak ecosystems, species and 
genotypes is as much about 
maintaining vacillating selection 
factors across relatively short 
distances as locking in to static 
management goals (or reserve 
boundaries.
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This discussion focuses on the 
relevance of landscape ecology 
concepts such as fragment, edge, 
corridor, flow, and matrix to 
restoration to setting goals for 
further protection of remaining 
dynamic mosaics as baseline 
areas. 
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the size of patches dominated 
by oaks, Douglas fire and 
grasslands and the combined 
mosaics, the ages of 
dominants and the extent of 
accumulation of living and 
dead biomass including extent 
of canopy and tree and snag 
size
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the nature of fragmentation
factors that divide and diminish 
the size of patches for 
particular ecosystems and 
communities
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edges or ecotones (their heights 
and extent of their contrasts 
and widths) between oak and 
Douglas fir, oak and grassland, 
and different sites with 
different grassland dominants



a high contrast edge between 
Douglas fir forest and oak 
savannah (and woodland)  
Mt. Maxwell 21 5 2001
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flows across ecological 
corridors that sometimes  
function as landscape linkages
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the rates and scales of 
disturbance (and succession) 
factors, such as fire, and how 
these influence the size and 
shape of patches and the 
length, height and width of 
edges
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the cumulative forces behind 
the formation of the landscape 
matrix (the ecosystem type and 
characteristics that touch on 
more others within a landscape 
and somewhat dominates)



patch of oak (centre) 
surrounded by Douglas fir 
forest with the forest 
constituting the landscape 
matrix  Mt. Maxwell 21 5 
2001



Much of this work on northern 
Garry oak ecosystems 
landscape ecology has been on 
some of the larger, more intact 
areas (‘dynamic mosaics’) on 
south-facing mountains.
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Most of today’s examples are 
from Mt. Maxwell and Mt. 
Tuam on Salt Spring Island 
which have some of the larger, 
more intact and diverse 
remaining northern Garry oak 
ecosystems.
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mid-way up the south 
slope of Mt. Tuam the 
summer of 1963 roughly 
a year after a hot fire 
destroyed considerable 
oak savannah

roughly the same area on 
21 5 2001



Mt. Tuam Ecological Reserve 
10 1976 by Ingram



south-western face of 
Mt. Maxwell 22 6 1975

roughly same area 21 
5 2001



This site is near Mt. Maxwell 
Provincial Park and Ecological 
Reserve and when this photograph 
was taken, in June 1979, was on 
private land. The area was acquired 
by Nature Trust in November 2001 
and is now leased to BC Parks. photo 
by Ingram



same point on Mt. 
Maxwell 3 11 2001 
photo by Terry 
McIntosh



same point on Mt. Maxwell
5 1991 by Ingram
Between 1991 and 2001 these 
lower branches fell off
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Why is more landscape 
ecology knowledge 
necessary now?

1. original landscape units were small and 
problematic for species survival anyway

2. dwindling space for natural habitat

3. continuing disruption of natural 
processes



4.increasing number of species at 
risk

5.conservation planning must be 
increasingly precise & 
ecosystem, species and site-
specific

6.dynamic landscape processes can 
be difficult to re-establish
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The northern 
margins of 
Garry oak 
ecosystems



On the northern margins of 
Garry oak ecosystems on the 
six basic kinds of landscape 
and biogeographical types, 
are evident: 

1. the three BC mainland 
populations all in the Fraser 
Valley; Mount Tuam 21 5 2001
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2. Vancouver Island around 
Victoria, Saanich and 
Metchosin where large areas 
of Garry oak and grassland 
dominated the landscape and 
have recently, and in some 
cases continue to, constitute 
the matrix



south-eastern 
Vancouver 
Island in the 
mid-1980s
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3. other parts of Vancouver 
Island, such as north of the 
Cowichan Valley along the 
east coast to the Comox 
Valley, where recent 
occurrences of Garry oak 
ecosystems have tended to 
not be the dominant element 
in the landscape; 



4. some flat areas and south-
facing mountains on the larger 
Gulf Islands;

5. smaller Gulf islands (>5 
hectors to <100  hectares) with 
drier microclimates and with 
relatively well-drained soils; 
and Mount Tuam 21 5 2001



The northern margin of Garry  oak
ecosystems at the northern end of the 
Strait of Georgia with Savary Island in 
the centre of this scene and the Comox 
Valley and the Denman and Hornby 
Island Garry oak landscapes in the lower 
left. (from The Shuttle 1999)



6. drier rocks and islets (< 5 
hectares)

Isabella 
Islets 
south of 
Salt 
Spring 
Island 21 
5 2001



A different range of restoration 
goals, related to the extent of 
species, ecosystems, landscape 
attributes and change processes 
are appropriate for each of these 
Garry oak ecosystem landscape 
units. 
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Trying to pack in too much into a 
small landscape unit to failure.

Ignoring the diversity of 
ecosystems, species, and landscape 
processes and attributes in a 
larger unit could contribute to loss 
of local (and regional) 
biodiversity.

Mount Maxwell 21 5 2001



Mount Tuam 21 5 2001     

Garry oak ecosystems are 
partially ‘cultural landscapes’
because of various human 
impacts over the last 10,000 
years.



Some Garry oak sites are part 
of cultural landscapes because 
they were aboriginal 
settlement and food 
production sites.

The major canoe access for 
Cowichan gathering on Mt. 
Maxwell. 21 5 2001
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Most of our design of networks 
of protected areas & 
restoration strategies are  
responses to the most 
destructive human activities 
especially
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clearing and grazing as part of 
agriculture;

urbanization;

introduction of invasive 
species;



house site Mount 
Maxwell 21 5 2001 
several months before it 
was removed by BC 
Parks



Mount Maxwell 3 11 2001 photo 
taken by Terry McIntosh * Since 
then, the feral sheep population 
has further declined.



broom infestation in oak 
woodland
Mount Douglas, South Saanich 
photo by Wayne Erickson



Broom replacing Garry oak 
as dominant species after 
1992 fire on Mount Douglas   
photo by Wayne Erickson



broom infestation spreading 
up Mount Maxwell 21 5 2001 
from the homestead site 
where it was planted perhaps 
over a century ago
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tree cutting and removal of 
entire groves;

alienation of traditional land 
use practices; and

suppression of fire.



Garry oaks at roughly 30 years of 
age (with some 200+ year old 
savannah trees nearby) being 
overgrown by 30 year old 
Douglas firs (Mt. Maxwell 
Provincial Park, 12 1986) photo 
by Ingram
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Often there are still persisting 
cumulative problems are 
obvious threats removed 
including:

1. disrupted landscape      
processes & the detritus food 
web (‘dead wood’)



2.edges & other habitat 
conditions are altered in ways 
that are detrimental to some 
species
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standing dead oak wood, 
Mt. Maxwell Ecological 
Reserve, 4 1990 by 
Ingram



fallen dead oak wood, 
Mt. Maxwell Ecological 
Reserve, 4 1990 by 
Ingram
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Through protecting the 
integrity of and monitoring 
larger areas of northern 
Garry oak ecosystems, where 
more disturbance can be 
tolerated (effectively pocket 
wilderness areas), some 
baselines can be established.
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These larger areas can, in turn, 
provide more complete models 
that lay the basis for goals for 
restoration of more degraded 
fragments. 
two species of 
camas, Dallas Road, 
Victoria 5 1980 
This population is 
now heavily 
degraded as an off-
leash area.



The climate has been shifting, 
and sometimes warming, around 
Garry oak ecosystems in this part 
of the world for 
more than 
8,000 years.



In responding to global 
warming, the key is to protect 
sets of populations for each 
species, across various 
conditions. If each population is 
sufficiently large, there may be 
the genetic diversity to adapt 
quickly to  changing (and 
vacillating) conditions.
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Some of these potential baseline 
areas are not yet protected and 
are threatened with 
development. Most also require
restoration
measures.

Downes Point & the south 
face of Mt. Jeffrey, Hornby 
Island
6 1979 photo by Ingram
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Conclusions:
The metaphor of a dynamic 
mosaic lays the basis for a 
conceptual framework for better 
organizing comprehensive 
planning and design of networks 
of protected areas linked to 
management and restoration.



For northern Garry oak 
communities, conservation 
planning and restoration are as 
much about allowing for 
continued change than locking 
into a small number of goals 
around maintaining ecosystems 
and species. 
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