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Fire down below! 
 

Fire.  One could argue that it lies at the root of 
civilization, providing mankind not only with a 
dramatic survival tool, but perhaps more 
importantly with leisure hours.  It is easy to 
imagine, and probably hard to understate, that 
communities developed around firelight, giving rise 
to language, culture and social intricacies. 
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But fire has always been that demon knowledge 
that was only just within our control.  Periodically it 
would escape, lash out and inflict its damage on 
us and the landscape with its own wild abandon.   
 
Witness our attempts to control and limit fire.  
Smokey the Bear ads permeated the North 
American psyche in the second half of the 20th 
century and fire suppression was the norm.  As 
climates shift and become drier, however, fires are 
likely to become more common.  This was shown 
to us dramatically as yet another year in California 
saw over half a million people evacuated from 
their homes.  Unfortunately, our own treatment of 
fire has changed our perception of its occurrence 
and impact.  Where then do we turn to understand 
what the impacts of a changing climate might 
actually be on the ground? 
 
One place we can look is to the past.  If we can 
marry paleo-climate data to evidence for fire 
activity, perhaps we can begin to plan ahead, 
armed with historical knowledge.  To this end I’m 
pleased to bring you a special article by Kendrick 
Brown of the Danish Geological Survey, and 
Richard Hebda of the Royal BC Museum, on the 
extent of fire on Vancouver Island over the last 
10,000 years.   
 
Read as well the book review for “Landslides in 
Practice”.  It may be the practical manual you’re 
looking for.   
 

 
 
As winter begins, and I sit around a fire of my own, 
I wish you all a Merry Christmas or the best of 
whatever winter festival you choose to celebrate, 
and a Happy New Year. 
 
Comments on any of the articles, or the newsletter 
can be sent to me at:  richard.guthrie@gov.bc.ca
 
Past issues of Island Geoscience are here: 
http://www.for.gov.bc.ca/hfd/LIBRARY/Island_Geoscience.htm
 
Many thanks for your continued interest, and until 
next time… 
 
Rick. 
 
Rick Guthrie, MSc, PGeo, 
Regional Geomorphologist 
 
Ministry of Environment,  
Vancouver Island Region 
2080 A Labieux Road 
Nanaimo BC, V9T 6J9 
250-751-3138 
 

 

 
 
Burning logging debris off the Harris Creek mainline. 
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Past fires and future landscapes: The 
importance of fossil charcoal records 
 
Kendrick J. Brown and Richard J. Hebda 
 

 
© John McColgan, BLM, Alaska Fire Service 

Global climate change is anticipated to have major 
impacts on plant community dynamics and 
ecosystem processes over the next 100 years 
(IPCC 2007) and adaptive management strategies 
will be required to contend with these changes. 
Warming temperatures and changes in the pattern 
of precipitation are now affecting ecosystem 
configurations in disparate regions around the 
globe, resulting in new species groupings, canopy 
structures and ecosystem functions (Shafer et al. 
2001). Consequently, plant community dynamics, 
species interactions and processes are being 
transformed (Carroll et al. 2006). Of particular 
concern is wildfire (Fig. 1), a complex physical and 
biogeochemical process that regulates 
ecosystems and biodiversity through the creation 
and maintenance of landscape mosaics as well as 
carbon transfer.  
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Figure 1. Tatoosh fire near Manning Park, British Columbia, 
2006. 
The general interaction between climate, 
vegetation and fire is known to be complex and 

multifaceted (Gavin et al. 2007). Climatic factors 
are considered to be the predominant controls 
regulating the fire regime (Swetnam and 
Betancourt 1998), however, the vegetation itself 
(Ohlson et al. submitted), regulates fire by 
controlling the configuration of flammable fuels 
(Bond and Keeley 2005) and by altering local 
microclimatic conditions.  
 
… recent human memory and historical 
records provide only limited insight into 
past fire and climate variability … 
 
The fire, in turn, is capable of modifying both 
climate and the surrounding vegetation. The 
climate system can be influenced by fire through 
the emission of greenhouse gases and 
carbonaceous aerosols (Scholes and Andreae 
2000) whereas forest configuration may be 
changed by altering species turnover rates or by 
selecting for fire-adapted species (Overpeck et al. 
1990).  
 

 
 
Figure 2. A) A photograph of a fossilized charcoal fragment 
taken under a dissecting microscope showing the black color 
and opaque characteristics of charcoal.  B) A scanning electron 
microscope image of charcoal showing visible cellular 
structures.   
 
Therefore, in a potential feedback loop linking 
climate, vegetation and fire, the vegetation 
response to climate forcing will alter the fire 
regime and changes to the fire regime will 
modulate forest response to climate change 
(Whitlock and Bartlein 2004). Human activity adds 
additional complexity to this relationship.  
 
Assessing the nature of the climate-fuel-fire 
relationship is often difficult (Flannigan et al. 
2002); particularly since recent land management 
practices and fire suppression have dramatically 
altered the natural fire regime (Niklasson and 
Granström 2000). Compounding the issue further, 
recent human memory and historical records 
provide only limited insight into past fire and 
climate variability.  Longer-term perspectives are 
required to more fully examine the link between 



 

climate, fuel and fire. To reconstruct the history of 
fire, researchers may use records of fossilized 
charcoal fragments (Fig. 2) preserved in soils 
and/or lake sedimentary records (Fig. 3).  These 
records often span millennia and they can be 
combined with other long-term records of forest 
history, climate change and human activity to 
assess the long-term interaction between these 
various parameters.  
 

 
 
Figure 3. A) A lake sediment coring raft. Note that the sediment 
corer (arrow) is oriented vertically, with the coring head 
penetrating the sediment below the water surface. B) A 
sedimentary stratigraphic sequence showing distinctive 
charcoal bands indicative of past forest fire.      
Several such sediment records have been 
collected on south Vancouver Island (Brown and 

Hebda 2002a, 2002b). The records show that the 
incidence of fire on south Vancouver Island has 
varied markedly through both time and space (Fig. 
4).  
 
Unsurprisingly, the dry eastern side of Vancouver 
Island has experienced greater fire disturbance 
during the last 11,700 years than the wet western 
region, where fire has been historically 
uncommon. However, fire was much more 
common in the central part of the island during the 
early Holocene interval (11,700-7000 years ago), 
likely maintaining a vegetation mosaic that 
supported high ecological diversity. Since then, 
increased regional moisture resulted in the central 
and western areas experiencing little or no fire 
activity over the past several millennia.  
 
Records of recent time from several sites, 
however, have recorded an increase in charcoal 
even though climate was cool and wet suggesting 
that some other factor, possibly human activity, 
has modified the natural fire regime.  Deviations 
from the regional pattern must be attributed to 
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Figure 4. Examples of fire (red curve) and precipitation (blue curve) records from 3 sites on south Vancouver Island. The records reveal 
both similarities and differences. For example, both Boomerang and Pixie lakes show an increase in precipitation through time, whereas 
Whyac Lake was located in a region that has been consistently moist for thousands of years. Likewise, Boomerang and Pixie lakes both 
contain records of high fire activity during the dry climate period approximately 10,000 years ago, whereas fire was rare at Whyac Lake at 
that time. Roughly 5000 years ago, sporadic fires are recorded only at Pixie Lake with the other sites recording less fire activity, 
illustrating fire spatial complexity. More recently, moist climatic conditions inhibited fire at both Pixie and Whyac lakes, whereas possible 
human activity at Boomerang Lake modified the natural fire regime even though climate was moistening at that site.   
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other local factors such as vegetation composition, 
fuel availability, topography and micro-climatic 
conditions and human occupation.  
 
… the interaction between climate change, 
vegetation, human activity and fire… 
is highly relevant for environmental and 
ecological management, and thus to 
society … 
 
The historic perspective provides important insight 
into the interaction between climate change, 
vegetation, human activity and fire.  This 
perspective is highly relevant for environmental 
and ecological management, and thus to society, 
since it provides base-line reference conditions for 
use in evaluating the magnitude and rate of 
landscape and ecosystem transformation 
anticipated with climate change (Hebda 2006). 
This knowledge can also aid in creating, 
calibrating and validating ecological models and 
improving their predictive capabilities (Flannigan et 
al. 2001).  Up until now, few modeling studies 
have considered paleo-fire variability, despite 
knowledge that fire regimes both respond to 
climate change and modulate ecosystem 
responses to environmental forcing.   
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Dr. Kendrick Brown received his PhD from the 
University of Victoria before moving overseas to 
work for the Geological Survey of Denmark and 
Greenland.  Kendrick can be reached at: 
kbr@geus.dk  Dr. Richard Hebda remains the 
curator of Botany and Earth History at the Royal 
BC Museum.  They have collaborated extensively 
in the past on the paleoecology of Vancouver 
Island. 
 
Recent Publications 
 

I’m pleased to say that a new paper is available 
from Landslides’ Online-First section and that the 
geomorphology paper (covered in the summer 
issue this year) is currently the 18th most 
downloaded paper according to Geomorphology.  
Have a look or Email me for more information. – 
RHG 
 
Guthrie, R.H., Deadman, P.J., Cabrera, A.R., and 
Evans, S.G. (2007). Exploring the Magnitude 
Frequency distribution: A cellular automata model 
for landslides.  Landslides, Online-First. 
http://www.springerlink.com/content/470443lh5457324x/?p=fba
650c43fbe4610a226d03e7bcc018c&pi=0   
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Guthrie, R.H. and Evans, S.G. 2007.  Work, 
persistence, and formative events:  the 
geomorphic impact of landslides.  
Geomorphology, 88, 266-275. 
 
Book Review 
Landslides in Practice (Derek Cornforth) 
 

It always impresses 
me when a single 
author is able to 
produce a well written 
comprehensive book 
on a technical subject.  
That is precisely what 
Derek Cornforth has 
done with his 2005 
book Landslides in 
Practice: Inve
Analysis and 
Remedial/Pre

Options in Soils.  Drawing on 50 years of 
experience, well researched and well illustrated, 
this book is a reference manual for practicing 
engineers and geoscientists dealing with the 
geotechnical complexities of landslides.  The book 
is divided into three sections: Investigatio
Analysis (slightly more than 250 pages), Remedial 
and Preventative Options (slightly more than 
pages) and Case Histories (slightly more than 80 
pages).  Throughout, the emphasis is firmly on 
practical how-to advice and it is this approach that 
ultimately distinguishes his book from others in 
this genre.  As early as page 37 (having moved 
fairly quickly through the requisite ‘what is a 
landslide’ discussions) the reader is given a 
checklist of personal gear for a landslide site 
reconnaissance.  Two pages later are immensely
useful diagrams for measuring the height of a 
slope from two measurements on the ground.  A 
table relating slope in percent, to angle, to the ratio 
of horizontal the vertical immediately follows.  And
so on throughout the book.  Need to know 
specifics on how to install inclinometer casing
Chapter 4.  Reliability Analysis for factor of safety 
of a slope?  Chapter 10.  Installation of wellpoint 
and ejector systems to lower groundwa
Chapter 17.  Soil nailing techniques on earth 
slopes?  Chapter 20.  In each case Cornforth
only explains the technique through clear concise 
prose and excellent illustrations, but he tells the 
reader the pros and cons of each technique, a
the costs of utilizing it.  In fact he goes so far as to

index each cost to the Engineering News
Construction Cost Index so the reader may as
the relative cost today (or project the cost into the 
future).  The 12 case histories are similarly 
comprehensive; however, it would be unjust 
ignore the fact that there are relevant case study 
examples throughout the book. 
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must have reference sources for those involved in
geotechnical works on or around landslides. You 
can find it at most online booksellers. 
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Rick G
the Ministry of Environment, Vancouver Island 
Region.  He provides geoscience expertise rela
to forest resource management, urban 
development, parks, the environment an
safety.  He has a strong background in several 
varieties of geomorphological mapping, has 
experience with hydro-geomorphology, karst 
landforms, watershed dynamics and especiall
with landslide investigations and research.  He is
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the author of more than 25 scholarly articles, 
mostly on landslide related topics, and has 
conducted research and landslide investigat
countries across the globe. 
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ick came to Vancouver Island in 1993 from 
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 his spare time, Rick is an avid climber, 
 kids 
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R
Calgary where he had obtained a degree in 
Geomorphology from the University of Calga
This was followed by a Masters in Earth Science 
at the University of Victoria and he is currently in 
the final stages of a PhD in Engineering Geology 
at the University of Waterloo. 
 
In
mountaineer, musician and dad.  He has 2
and lives in Nanaimo.  He can be reached at (25
751-3138 or by e-mail at richard.guthrie@gov.bc.ca   
 
Rick produces and edits Island Geoscience, and 
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writes many of the articles.  
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Stream Restorati
Design Symposium  
 
 

Symposium will be held on February 4 to 7, 2008
One day short courses will be presented by 
Professors Rob Millar and Brett Eaton (UBC 
Regime Model), Professor Bob Newbury 
(Designing Pool and Riffle Streams) and C
Hoag and Jon Fripp (Vegetation Considerations
for Stream bank Soil Bioengineering).  Keynote 

speakers include Dr. Gordon Grant (Lessons form
the Removal of Marmot Dam), Professor Angela 
Gurnell (Plants as Riparian Engineers), John 
Echohawk (The Role of Tribal Water Rights in
Restoring Streams), Professor Ed Keller 
(Endangered Southern Steelhead in Sma
Mountain Streams) and Professor Dave 
Montgomery (Dirt – The Erosion of Civiliz
 
C
available at:   
http://www.rrnw.or
 
or contact Mike Miles (mikemiles@shaw.ca). 

tudent volunteer positions and subsidized 
hip 

iver Restoration Northwest will also be 
 day 
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registration through the Klingeman Scholars
are available.   
 
R
sponsoring a three day HECRAS and two
sediment transport course during the week of 
March 10, 2008.  Registration information will b
published shortly at http://www.rrnw.org/wb/. 
 
Next issue: 

his issue we deferred an article on change 
e 

d.  

w our 

ave an article or research paper that you’d like to 

 
T
detection to include the one on fire history.  W
will try to bring it to you in the Spring 2008 instea
It looks at some of the new (space-borne) 
methods that enable us to look and see ho
world is changing. - RHG 
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see here?  Let me know at: richard.guthrie@gov.bc.ca  

 
 

 

 
 
 
Alpine Ecosystem:  Lake on Trophy Mountain, Wells Gray Park. 
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