
  
If you have recent work that seems to fit the 
overall theme of this newsletter, let me know 
and I’d probably be happy to include it.   
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Vancouver Island Geomorphology 
maps are finally available…  

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 

 
As I write this, snow lies on the ground, I’m 
looking longingly at my skis, and Christmas 
tunes are loaded on the carousel.  While still 
officially fall, my thoughts are clearly 
focussed on the festive season.   

 
We’re all inundated with Email.  If you are 
getting this newsletter and do not want it, 
please send me an Email at the above 
address and let me know.  I will take you off 
the list.  On the other hand, if you know 
someone who would like to be on it, again, 
please let me know.   

 
It has been a productive fall, however, and 
some of that results are highlighted here 
(geo-goodies for your holiday reading). 
 
Water Stewardship is now a cohesive 
division within the ministry and Sylvia 
Kenny, part of the new division, summarizes 
her recent report on Groundwater Aquifers 
with the Capital Regional District.  

 
Continued thanks to all the folks who send 
me feedback, or pass this newsletter on to a 
friend or colleague.   
 

 Best wishes for the upcoming season, 
Ministry publications: Geomorphology of 
Vancouver Island: Extended legends to nine 
thematic maps and Geomorphology of 
Vancouver Island: Mass Wasting Potential 
are finally available.  The former is 
described below while the latter was 
summarized in a previous issue of Island 
Geoscience (vol. 02, no. 02).   

 
Rick. 
 
Rick Guthrie, MSc, PGeo, 
Regional Geomorphologist 
 
Ministry of Environment,  
Vancouver Island Region 
2080 A Labieux Road 

 Nanaimo BC, V9T 6J9 
Many of the provincial hydrologists and 
geoscientists in the Ministry of Environment 
met this fall either at a provincial planning 
session, or at a later CWRA workshop.  This 
is a bright motivated group of scientists, and 
I will outline some of the types of work they 
are doing and how you can get in touch with 
them. 

250-751-3138 
 
 
Aquifer mapping and 
classification on Vancouver Island 
Sylvia Kenny 
 
A significant proportion of BC communities 
rely on ground water for drinking, irrigation 
or industrial needs.  In the early 1990’s the 
Ministry of Environment developed a 
methodology to map, classify and rank 
aquifers according to criteria such as: water 
demand, type of use, aquifer size, 
productivity, and intrinsic vulnerability.  

 
As always, if you have any comments on 
any of the articles, or the newsletter, please 
contact me at: 
 
richard.guthrie@gov.bc.ca 
 

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


Aquifers, which yield useable quantities of 
water to wells or springs, are either made up 
of unconsolidated materials such as sand 
and gravel, in which water moves and is 
held within the primary porosity formed by 
intergranular spaces, or bedrock in which 
water mainly flows within the secondary 
porosity formed by fractures within the rock 
matrix. 

The glacial history of the Georgia Basin has 
resulted in the formation of several 
geological units of hydrologic significance, 
including the sands and gravels of the 
Capilano sediments, Quadra sands, the 
Cowichan Head Formation (Figure 2), and 
the Colwood Delta.  Delineated aquifers also 
included units comprised of sedimentary, 
igneous, and metamorphic bedrock, which 
are generally considered less productive 
than the unconsolidated aquifers.   

 

 

 
The productivity of aquifers within the CRD 
generally ranges from low to moderate.  
However, two highly productive aquifers 
were identified, both associated with 
sedimentary deposits along major river 
drainages: the Goldstream River and the 
San Juan River at Port Renfrew. 

 

 
Figure 1.  Aquifer report now available from the Ministry 
of Environment website: 
http://www.env.gov.bc.ca/wat/aquifers/aquifers_crd/aqui
f_crd.html 

 
In the summers of 2003 and 2004, aquifers 
within the Capital Regional District (CRD) on 
southern Vancouver Island were mapped 
and classified during using the B.C. Aquifer 
Classification System methodology.  The 
study area included all of the CRD on 
southern Vancouver Island, from Port 
Renfrew to the Saanich Peninsula.  A total 
of 16 unconsolidated aquifers and 8 bedrock 
aquifers were identified, ranging in area from 
< 1 km2 to 538 km2.  The majority of aquifers 
were small (<5 km2) to moderate (5-25 km2) 
in size.  The results are available in a report 
titled, “Aquifers of the Capital Regional 
District” from the Ministry of Environment.  
Main themes are summarized below: 

 
Figure 2.  Cowichan Head Formation along a coastal 
bluff at Island View beach, showing sand and gravel 
layers that are part of the Quadra sand (half-way up the 
bluff where water seepage is observed) which 
comprises several aquifers on the Saanich Peninsula. 
 
The average depth of wells in bedrock 
aquifers was approximately two and a half 
times higher compared to wells in 
unconsolidated deposits, with implications 

   
 
 

http://www.env.gov.bc.ca/wat/aquifers/aquifers_crd/aquif_crd.html
http://www.env.gov.bc.ca/wat/aquifers/aquifers_crd/aquif_crd.html


for the cost of well construction within 
different areas of the CRD. 

More information on the BC Aquifer 
Classification System can be obtained from: 

  
http://www.env.gov.bc.ca/wat/aquifers/Aq_Classification
/Aq_Class.html 

 

Sylvia Kenny is a Groundwater Protection 
Officer and a recent addition to the Ministry 
of Environment.  She began working on 
aquifer mapping as part of a co-op program 
at the University of Victoria. 

Sylvia may be contacted at: 
Sylvia.Kenny@gov.bc.ca 

Geomorphology of Vancouver 
Island:  Extended legends to nine 
thematic maps 
 
Floral and faunal communities are 
inexorably linked to the physical processes 
that establish the landscape. Physical 
processes include geological controls (e.g., 
tectonics), acted upon by modern processes 
(delta formation, landslides, weathering, 
surface erosion and solution of rock, 
glaciation, creation of sand dunes, wetland 
formation, and river erosion, for example). 
Biotic communities find niches and locations 
created by these processes where they are 
able to survive and propagate. Changes to 
the system from a new external force (e.g., 
land development, flood, earthquake, 
climate change) can affect species, 
ecosystems or the geomorphic process and 
underlying structure causing substantial 
changes to all systems.  

 
Figure 3.  Ground water level monitoring well at the 
Victoria International Airport in Sidney. 
 
The BC aquifer classification system 
classifies the intrinsic vulnerability of an 
aquifer.   Within the CRD, 9 aquifers were 
classified as having a low vulnerability, 10 
aquifers were considered moderately 
vulnerable, and 5 aquifers were considered 
highly vulnerable.  Bedrock aquifers in the 
CRD are generally considered more 
vulnerable than aquifers in unconsolidated 
sediments. 

 
Geomorphology is important not only to 
understand the processes at work at a 
moment in time, but to understand the 
magnitude–frequency relationships inherent 
in the landscape. How often will this site 
flood? What is the likelihood of a landslide 
occurring after this activity? How long would 
this beach take to recover from a particular 
use? How long before sand dunes take over 
this portion of the island? Where is it safe to 
build? Understanding magnitude and 
frequency characteristics of the geomorphic 
processes is a fundamental part of risk 
analysis. 

 
Several aquifers were found to have isolated 
concerns related to water quality or quantity, 
typically affecting a limited number of wells 
and not affecting aquifers on a local or 
regional scale.   
 
A complete copy of the final report with 
maps can be found on the Ministry of 
Environment Water Stewardship Division 
web-site:   
 
http://www.env.gov.bc.ca/wat/aquifers/aquifers_crd/aqui
f_crd.html 

http://www.env.gov.bc.ca/wat/aquifers/aquifers_crd/aquif_crd.html
http://www.env.gov.bc.ca/wat/aquifers/aquifers_crd/aquif_crd.html
http://www.env.gov.bc.ca/wat/aquifers/Aq_Classification/Aq_Class.html
http://www.env.gov.bc.ca/wat/aquifers/Aq_Classification/Aq_Class.html
mailto:Sylvia.Kenny@gov.bc.ca


 
 
Figure 4.  Examples of the Geomorphology of Vancouver Island maps.  From the top left and travelling clockwise: Surficial 
Geology, Coastal Geomorphology, Bedrock Geology, Fluvial Processes and the Gullying Map. 
 
The Geomorphology of Vancouver Island is 
a series of nine 1:100 000 based thematic 
maps that collectively describe the physical 
nature of Vancouver Island. The maps are 
printed at two convenient scales: 1:400 000 
and 1:250 000 that allow the island to be 
viewed on one or two E-sized plots 
(measuring 34 by 44 inches on a plotter).  

Different levels of analysis are attached to 
each theme, from detailed (Mass Wasting 
and Coastal Geomorphology, for example) 
to no analysis (compilations of the Bedrock 
Geology and Wetlands and Organic Soils, 
for example). The extended legends in this 
report give some idea of the level of 
underlying interpretation, the implications, 
source data, and references for additional 
reading. The report and maps are available 
here: 

 
The nine thematic maps are: 
 
1. Vancouver Island Bedrock Geology   

http://wlapwww.gov.bc.ca/wld/documents/techpub/rr02/r
r02_geom_vi.html 2. Vancouver Island Surficial Geology  

3. Vancouver Island Coastal 
Geomorphology  

 
The Mass Wasting Map is the subject of a 
separate research report available here:  4. Vancouver Island Fluvial Processes  

5. Vancouver Island Gullying   
6. Vancouver Island Snow Avalanche  http://wlapwww.gov.bc.ca/wld/documents/techpub/rr01/r

r01_geom_vi.html 7. Vancouver Island Karst Potential  
8. Vancouver Island Wetlands and 

Organic Soils  
9. Vancouver Island Mass Wasting  
 

http://wlapwww.gov.bc.ca/wld/documents/techpub/rr02/rr02_geom_vi.html
http://wlapwww.gov.bc.ca/wld/documents/techpub/rr02/rr02_geom_vi.html
http://wlapwww.gov.bc.ca/wld/documents/techpub/rr01/rr01_geom_vi.html
http://wlapwww.gov.bc.ca/wld/documents/techpub/rr01/rr01_geom_vi.html


Upcoming Conference: 
 

 
Interested in river restoration?  Anecdotal 
feedback from other BC geomorphologists 
and hydrologists suggests that previous 
versions of this (annual) conference was 
one of the best they ever attended, with 
several new insights and key points relevant 
to their daily work.  
 
The conference will take place January 31st 
through February 2nd, 2006 at 
Dolce Skamania Lodge in Stevenson, 
Washington with three pre-symposium short 
courses on January 30th.   
 
Contact Mike Miles at: 
mikemiles@shaw.ca 
By phone:  250-595-0653 or follow the link: 
http://rrnw.org/skamania2006/ 
 
Recent research 
 
Guthrie, R.H. and Shilston, D.T., 2004.  Hazards in 
mountainous terrain:  Lessons for linear infrastructure 
from the Canadian forest industry.  Terrain and 
Geohazard Challenges Facing Onshore Oil and Gas 
Pipelines, Thomas Telford, London, UK, 232-242. 
 
Provincial Meeting: 
 
The Ministry of Environment it its current 
incarnation has pulled together hydrologists 
and geoscientists from SRM, WLAP and 
Land and Water BC Inc.  The upshot is that 

we have an increasingly intact group of 
water and earth scientists.  Many of us met 
in Vernon in the fall, and more recently at a 
workshop in Manning Park.  The ministry 
hydro’s and geo’s are involved in IPPs, 
stream restoration, flood forecasting, 
groundwater monitoring, terrain standards 
and guidelines, water balance modelling, 
landslide research, landuse impacts, parks 
impacts, erosion or stability assessments, 
frequency analysis and hydrologic response, 
fish stream passage and more.  If you have 
a question related to earth surface 
processes, look us up.  If you don’t know 
who you’re looking for, you can contact me 
directly and I’ll try to put you in touch with 
the right person.  In future issues we will try 
to highlight individuals and the work that 
they do.   
 
-RHG 
 
Next issue: 
 
The shoreline erosion potential methodology 
should be published by next issue.  We will 
(hopefully) have a look at a stream crossing 
guidelines study, and we will highlight the 
work of one of the ministry’s hydrologists or 
geoscientists. 
 
-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:  Shoreline erosion hazard assessment, Horne Lake. 
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