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Switching to Fall 
 
The observant among you will notice that 
this issue is a few days late, and that it says 
fall 2006, rather than summer 2006.  I spent 
the last two weeks of summer on an intense 
landslide course in Italy and came back 
overwhelmed with information and with 
insufficient time to have Island Geoscience 
out by the 21st (my usual drop dead date).  
In addition, it seems more natural to name 
the issue by the season we are moving into, 
rather than the one we’ve just completed.  
The notional issue, summer 2006, will 
therefore fade with the gossamer memories 
of sunny field days and family outings.   
 
In either case, issues will continue to arrive 
on (or about) the 21st into each virtual 
mailbox.  
 
This quarter, we look at the question of 
whether or not there is a topographic 
signature of life on Earth in a summary of a 
recent article in Nature magazine presented 
at the Geomorphology and Earth Systems 
Science conference in Loughborough this 
June.  
 
In addition, Matthias Jakob, of BGC 
Engineering, describes a digital pre-
screening tool used for differentiating debris 
flows, debris floods and floods.   
 
Geomorphology for Engineers is a new 
reference book available through CRC 
Press in the US, and is reviewed below.   
 
As always, there are tidbits throughout. 
 
Finally, if you work in the BC forest industry, 
don’t forget to sign up for the Landslide and 
Forest Operations course this fall. 
  

 
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 
catalogued at the Ministry of Forests Library: 
http://www.for.gov.bc.ca/hfd/LIBRARY/Islan
d_Geoscience.htm
 
If you are getting this newsletter and do not 
want it, please send me an Email at the 
above address and let me know.   
 
Continued thanks to all the folks who send 
me feedback, or pass this newsletter on to a 
friend or colleague.   
 
Looking forward to seeing many of you 
November, 
 
Rick. 
 
Rick Guthrie, MSc, PGeo, 
Regional Geomorphologist 
 
Ministry of Environment,  
Vancouver Island Region 
2080 A Labieux Road 
Nanaimo BC, V9T 6J9 
250-751-3138 

 

http://earthquakescanada.nrcan.gc.ca/historic_eq/20th/1918_e.php
mailto:Richard.guthrie@gems6.gov.bc.ca
http://www.for.gov.bc.ca/hfd/LIBRARY/Island_Geoscience.htm
http://www.for.gov.bc.ca/hfd/LIBRARY/Island_Geoscience.htm


Is There a Topographic Signature 
for Life on Earth? 

The British Geomorphology Research Group 
hosted a conference on Geomorphology and 
Earth System Science in June this year. 
William Dietrich of UC Berkley presented 
one of the most intriguing papers.  His 
research examined the role life played on 
the physiography and geomorphology of 
landscapes.    

Previously published in Nature (v. 439, p. 
411-418) Dietrich sought to answer whether 
or not there was a topographic signature for 
life on Earth.  Does the very existence of life 
result in unique features not found 
elsewhere?  The ultimate answer is, 
perhaps disappointingly, that there is no 
unique topographic signature.  That is to 
say, for example, that if we look to Mars we 
can recognize geomorphic features that are 
representative of the range of 
geomorphology here on Earth.   

Take a deconstructionist view of the Earth, 
where geomorphology is based on the 
building blocks of individual landforms.  
Those building blocks are found not only on 
Earth, but on planets that exhibit no 
evidence of life.  Gullies for instance may 
develop on Earth in sediments surficially 
bound by vegetation, and eroded by water.  
The rate, amplitude and frequency are 
heavily influenced by vegetation, however, 
as a building block, one would have to argue 
that they appear in other environments as 
well (Figure 1).  

…if we look to Mars we can 
recognize geomorphic features 
that are representative of the 
range of geomorphology here on 
Earth…  

Water is often considered the source of all 
life and meandering rivers have long been 
symbolic of Earth’s circulatory system.  
Meanders are a function of slope (and 
therefore discharge), sediment load and 
bank strength.  Vegetation primarily affects 
bank strength and typically plays an integral 
role in meander development (Figure 2).   

 
 

 
 
Figure 1.  Gullies formed in surficial deposits on 
Vancouver Island (top) and on a canyon edge on Mars 
(bottom).  Vegetation plays a complex role in 
development of many terrestrial gullies including 
erosion resistance, in-situ weathering, and water 
routing.  As geomorphological building blocks, however, 
they are not unique and may be formed by mechanical 
and chemical means including in-situ weathering 
(wetting and drying, dissolution, freezing and salt 
crystallization for example) and erosion (wind and 
water).  Mars photograph courtesy of NASA. 

However, once again it is clear that 
meanders can exist without the presence of 
bankside vegetation and other substitutes 
for bank strength may be imagined (ice, 
chemical cements and material cohesion for 
example).   

If, on the other hand, we take a 
constructionist view of the Earth, it appears 
that life strongly influences the frequency, 
distribution and amplitude of landforms.  If 
we consider geomorphology as comprised 
not only of building blocks, but of processes 

http://www.nature.com/nature/journal/v439/n7075/abs/nature04452.html
http://www.nature.com/nature/journal/v439/n7075/abs/nature04452.html


and systems of processes acting together, 
then I think that it is clear that there life 
exhibits a topographic signature.  In their 
Nature article, Dietrich and Perron (2006) 
point out that the influence of vegetation on 
topography is nearly ubiquitous, from slope 
erosion to climate and tectonics.  They 
discuss that vegetation, for example, affects 
heat transfer, water transport and surface 
roughness (leading to atmospheric 
turbulence).  They point to climate models 

 

 
 
Figure 2.  A meandering river on Vancouver Island (top) 
and on Mars (bottom).  On Earth the distribution of 
meandering rivers is influenced by vegetation, as are 
physical characteristics such as meander frequency 
and amplitude.  In an abiotic environment, some other 
means of controlling bank strength is necessary to 
develop similar structures.  Top photograph from 
Google Earth and the Mars photograph is courtesy of 
NASA. 

that demonstrate large changes in global 
climatic patterns in the absence of 
vegetation.  They point further to the 
coupling of climate and erosion, which 
ultimately influences relief limits, form and 
frequency. 
 
…the influence of vegetation on 
topography is nearly ubiquitous, 
from slope erosion to climate and 
tectonics… 
 
In aggregate, the influence of life on earth is 
astoundingly complex.  A common view of 
ecosystems and species are that they 
inhabit the structural and morphological 
niches that are available, that they adapt to 
changes in those systems from place to 
place.  However, the reality is that they are 
an integral part of the formation of those 
systems.  Consider simply the difference 
that would exist on our steep slopes if they 
were devoid of all life.  No soil knit together 
by roots, no protection from rainfall, macro-
pores, burrows or organic layers.  Similarly, 
consider the streams without riparian cover.  
On Vancouver Island at least, they would 
probably braid and wash huge gravel 
deposits across lowland flats.  Rivers would 
vanish beneath the flats in the summers.  
The scale and nature of landforms would 
change.   
 
It is cliché to express how systems are all 
connected, but this cliché reveals itself 
repeatedly.  Earth system science looks at 
this interconnectedness of systems at all 
scales, and ultimately that was what the 
conference was about.  
 
-RHG 
 
References 
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Hydrogeomorphic Processes: 
Differentiating Floods, Debris 
floods and Debris Flows 
Matthias Jakob 
 
Debris flows, debris floods and floods are 
variable and dynamic hydrogeomorphic 
processes occurring at both watershed and 
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regional scales. Floods, debris floods and 
debris flows may be differentiated based on 
the relative concentrations of water and 
sediment where debris flows contain the 
greatest sediment concentrations and 
(clearwater) floods contain the least. Creeks 
subject to debris flows and debris floods 
may experience sudden channel avulsions, 
severe aggradation or degradation, which 
may in turn have adverse affects on 
infrastructures such as pipelines, bridges, 
roads, railways, power transmission lines 
and fibre optic cables.  
 
Debris flows are a type of rapid landslide 
that can travel long distances down steep 
pre-existing drainage channels (Figure 3).  
They are saturated flows with sediment 
concentrations up to 75%, comprised 
predominantly of coarse and organic debris.  
Debris flow deposits may show reverse or 
absent grading and typically form levees and 
lobes. 
 

 
 
Figure 3.  Debris flows may travel long distances down 
steep pre-existing drainage channels (image from 
Google Earth).  
 
Debris floods (also called hyperconcentrated 
floods) tend to have sediment 
concentrations of 20% - 50% by volume. 
Deposit formations tend to be similar to 
floods in the form of bars, fans, sheets, and 
splays however the deposition tends to 
occur beyond the active channel in the fan. 
Imbrication of clasts is typically weak. 
 
Clearwater floods are associated with 
normal sediment transport supported by the 
bed or in suspension, typically <20% by 
volume. Clasts are well sorted and 

imbrication is orientated to the direction of 
flow. 
 
Research indicates that watersheds prone to 
debris flows, debris floods, and floods can 
be identified based on their relationship with 
various basin morphologies, geologies, 
climates, and vegetation cover (eg. Wilford 
2004). The spatial and temporal variability of 
water and sediment sources in a watershed 
play a key role in defining the type of 
hydrogeomorphic process. A debris flow 
may become more saturated if it encounters 
a higher order stream and transform to a 
debris flood. A flood encounters a sediment 
source such as an alluvial fan to temporarily 
evolve into a debris flood. There is, 
therefore, a dynamic relationship among the 
three processes depending on the water and 
sediment sources and location in the basin 
through which they are travelling. This 
complicates regional scale basin analysis.   
 
Research indicates that 
watersheds prone to debris flows, 
debris floods, and floods can be 
identified based on their … basin 
morphologies, geologies, 
climates, and vegetation cover… 
 
Basin characteristics can not only define the 
types of hydrogeomorphic hazards but also 
the likely process that is occurring – 
initiation, transport or deposition. By utilizing 
information generated from spatial data such 
as DEMs, characteristics like slope with a 
known relationship to hydrogeomorphic 
hazard initiation, transport and deposition 
zones can be integrated into hazard 
potential maps. 
 
Managing Hydrogeomorphic Hazards  
 
Industries such as forestry, mining, 
transportation, telecommunications and land 
development require that hazardous 
geomorphic processes such as debris flows 
be inventoried and characterized to facilitate 
routing designs, design of mitigation 
measures and manage risk.  
 
Pre-screening a region with a semi-
automated GIS, readily available datasets 
and methodologies in current research 
allows for prioritization of detailed 
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investigations, focus more detailed 
geohazard assessment, risk analysis and 
engineering design efforts at sites identified 
by the regional screening tool. The process 
is compatible with the methodology outlined 
in BC Land Management Handbook 57, 
Forest Management on Fans.  A typical 
result is shown in Figure 4 for Highway 99 
between Horseshoe Bay and Squamish BC.   
 
Baseline knowledge about basin 
morphology, geology coupled with the 
potential hydrogeomorphic hazards that the 
morphology and geology are known to 
produce valuable information for 
prioritization for detailed field investigations, 
and the identification of possible re-routing 
options around high hazard areas. Risk 
management databases can be enhanced 
by integrating potential hydrogeomorphic 
hazards into hazard and risk calculations. 
Mapping the potential hydrogeomorphic 
hazards throughout a watershed can aid in 
mitigation design so that high risk areas can 
be quickly identified, investigated and 
mitigative structures designed appropriately.  
 

 
 
Figure 4.  Results of a regional screening tool on the 
sea to sky highway.  Hazard identification was 
successful for 86 % of field verified geomorphic 
processes before expert interpretation of results.  
Debris flow paths are marked in red, debris flood in 
yellow and flood paths in blue.  
 
References 
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Matthias Jakob is a Senior Geoscientist at 
BGC Engineering Inc.  He has a long history 
and understanding of debris flows and has 
recently co-edited the book: Debris-flow 
Hazards and Related Phenomena.  Matthias 
may be reached at: 604-629-3842 or by 
Email:  mjakob@bgcengineering.ca  
 
Register now…Landslides and 
Forest Operations on Vancouver 
Island:  Understanding the Hazard 
and Lowering your Risk 
 

 
 
Registration continues for the November 
workshops on landslides and forest 
operations.  It looks as though there will be 
full classes in each of the centres, but if you 
are planning to attend Nanaimo or Port 
Hardy I would recommend registering now 
as they are filling up quickly.    
 
Who’s coming? 
 
Currently, it looks like a balanced mix of 
industry, consultants (foresters, engineers 
and geoscientists), DFO and provincial 
government employees.   
 
We have subsidized the cost of registration 
so that if you fill out the questionnaire, it’s 
only $55.   
 
The class is heavily focussed on research 
conducted at the Ministry of Environment 
since 2000, and draws primarily from 
published or submitted scientific papers.  
The goal is to bring you up to speed on a 
large volume of information in as short a 
time as possible, and leave you with some 
management tools.  It will incorporate new 
current information that is publicly available 
from other sources as well (MOF, Forest 
Practices Board etc).  Workshop topics 
include: landslide frequencies, magnitudes, 
distribution, triggering factors, major controls 
on landsliding, the heterogeneity of 
Vancouver Island, run-out and impacts.  The 
emphasis will be on understanding and 

http://www.selkirk-management.com/landslides_and_forest_ops.html
http://www.springerlink.com/content/ace57716tekrxqj9/?p=74fee356bf724964b10b2956c3a0c8c6&pi=6
http://www.springerlink.com/content/ace57716tekrxqj9/?p=74fee356bf724964b10b2956c3a0c8c6&pi=6
http://www.springerlink.com/content/ace57716tekrxqj9/?p=74fee356bf724964b10b2956c3a0c8c6&pi=6
http://www.springerlink.com/content/ace57716tekrxqj9/?p=74fee356bf724964b10b2956c3a0c8c6&pi=6
http://www.amazon.com/exec/obidos/ASIN/3540207260/dealtime-books-20/ref=nosim
http://www.amazon.com/exec/obidos/ASIN/3540207260/dealtime-books-20/ref=nosim
mailto:mjakob@bgcengineering.ca


working with the regional and contextual 
information to improve on the ground 
successes and reduce landslide risk.  The 
workshop will be illustrated with recent 
(typically 2005) case studies from across 
Vancouver Island.  
   
Each participant will receive a CD that 
includes a summary of key elements of the 
workshop, all the relevant scientific papers, 
full scale maps (JPGs) and GIS data for 
Vancouver Island. 
 

 
 
Dates 
 

• Nov 14th, 2006  Nanaimo  
• Nov 15th, 2006  Pt. Alberni 
• Nov 16th, 2006  Campbell River 
• Nov 17th, 2006  Pt. Hardy 

 
Registration is available at Selkirk 
Management Services:  http://www.selkirk-
management.com/landslides_and_forest_ops.html
 
For more information, contact Rick Guthrie 
at: richard.guthrie@gov.bc.ca or Robin Pike at: 
Robin.G.Pike@gov.bc.ca.   
 
 
 

 
Introducing: 
 
Warren Cooper is a Hydrologist and a 
Professional Forester working out of the 
Nanaimo office.    
 

 
 
Warren received a degree in Forest 
Management and Hydrology from the 
University of Alberta in 1976.  He began his 
professional career with the Alberta Forest 
Service and later for the BCMOF out of 
Prince Rupert.  He has worked for MOE 
since 1996 out as the Regional Forest 
Hydrologist.  Recent projects include 
monitoring of fish passage in culverts on 
Vancouver Island and developing stream 
flow rating curves in relation to Hydro-
diversions in partnership with BC Hydro and 
the Water Survey of Canada. 
 
He lives with his wife and two kids in 
Parksville. 
 
Warren can be reached at 250-751-3202 or 
by Email at:  warren.cooper@gov.bc.ca
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Upcoming conferences: 
 

 
The BC branch of the CWRA is hosting a 
conference from October 26-27: 
   
Water under Pressure: Balancing 
pressures Values and Extremes
 
With its theme of “Water Under Pressure”, 
this CWRA BC Branch conference aims to 
address critical issues facing water 
resources professionals in the regulatory, 
research, and private sectors, who are trying 
to balance rapid economic development 
against a finite and uncertain water 
resource.  Presentations will address topics 
such as water demand and availability, 
hydrology, floodplain management, 
stormwater, water quality, aquatic 
resources, climate change, automated water 
monitoring technologies, and 
geomorphology.  

 
River Restoration Northwest 
 
River Restoration Northwest (RRNW) is a 
not for profit scientific and educational 
organization founded to advance the 
science and standards of river restoration 
practice.  RRNW has sponsored five annual 
Design Symposiums since 2002.  The sixth 
symposium will occur in February 2007.  
Information on previous symposiums 
(including power point presentations) and a 
call for abstracts for the upcoming 
conference can be found at the following 
website:  http://www.rrnw.org RRNW 
includes members from BC, Yukon, Alaska, 
and the Pacfic Northwest states.   

 
Reviews: 
 
In 2005, Peter Fookes, Mark Lee and 
George Milligan released, through the CRC 
Press in the US, Geomorphology for 
Engineers.  The authors, well known in 
Europe for their practical approach to 

geomorphological problems, have built a 
reference book for geotechnical engineers 
and problems that they may encounter 
around the world.  That being said, the book 
should also be de rigueur for 
geomorphologists working with engineers as 
the book essentially bridges a gap between 
the two disciplines.  The engineering 
behaviour of soils and rocks (Chapter 7) will, 
for example, be review for most 
geotechnical engineers, but is essential 
reading for the geomorphologists in the 
crowd.  For engineers, the message that 
they need not necessarily design for the 
current state, but instead for a variety of 
probable states is reinforced through 
geomorphological concepts within. 
 

 
 
At 851 pages and 27 chapters, this is a 
reference book.  It is broken into three 
distinct sections: controls on geomorphology 
(tectonics, weathering, climate etc…), 
processes (landslides, rivers, periglacial, 
subsidence, soil erosion etc…) and 
landscapes.  Over half the book resides in 
the last section with fifteen chapters on 
different geomorphic environments and the 
engineering problems typical of each: 
Glacial, periglacial, temperate, hot drylands, 
savanna, hot wetlands, mountain, estuaries, 
coastal, continental shelves, volcanic, karst, 
loess, chalk, and urban.  Chapters are 
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written by noted authorities (a third authored 
or co-authored by the editors) in each topic 
and the overall book retains a cohesiveness 
in style and language that reflects strong 
guidance from the editors.  This book is 
more than a collection of papers. 
 
Depending on your interests, there are some 
areas of the book that you won’t use, and 
others that you won’t be able to use enough.   
 
Importantly, tables and diagrams are used 
frequently through out and they are up to 
date, relevant and useful.  Do you want to 
know limiting velocities for reinforced grass 
covers (erosion protection)? Figure 11.23.  
The main criteria in the Rosgen channel 
classification system? Table 10.3. The 
relationship between surface rupture area 
and earthquake magnitude? Figure 9.28.  
Activity state of landslides? Table 8.8.  
Figures accurately illustrate the text and are 
a combination of diagrammatic, technical 
and photographic.   
 
The appendices alone (there are 6 sections) 
are worth the price of the book, if only to get 
the information in one place.  Visual 
identification of cover, windforce, earthquake 
damage and joint roughness coefficients are 
some of the items in the first.  Nine tables in 
appendix 2 describe the identification, 
description and classification of soils.  
Thirteen tables describe rocks in the 

following section.  Geomorphological 
mapping is described in Appendix 4, soil 
erosion in appendix 5 (including several 
useful tables to relate to Manning’s n as well 
as the Universal Soil Loss Equation).  
Finally, there is the self explanatory 
Appendix 6, units, scales and conversions. 
 
The only drawback in my view is that the 
book contains so much information I 
became overwhelmed; I will have to go back 
through it again, this time with page 
markers.  I expect I will refer to it for years to 
come.   
 
Geomorphology for Engineers is not cheap 
($287.50 from Chapters or US$229.95 
through CRC Press) but, in my opinion, well 
worth the purchase price.  
 
-RHG 
 
Next issue: 
 
Landslides and formative events, the 
persistence time of landforms. 
 
-RHG   

 
Editor’s note:  If you have an article or 
research paper that you would like to see 
here next time, please let me know at 
richard.guthrie@gems6.gov.bc.ca
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Field work:  Clouds from Nootka Island off the West Coast. 
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