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LANDSLIDE INVENTORY 
Recent Landslides in the  
North Coast Forest District  
 

 
 
 
 
 

1.0 INTRODUCTION 

Madrone Environmental Services Ltd. (Madrone) was retained by Triumph Timber Ltd., 
to conduct an inventory of recent landslides in the North Coast Forest District.  The 
study area covers the entire North Coast Forest District in northwestern British 
Columbia.  The objective of the project is to map the new landslides so that the current 
inventory of landslides in the forest district can be updated, and to examine the 
circumstances that led to the new landslides.  The field inventory was conducted by 
helicopter on March 17-19, 2003 by Dave Bergman, G.I.T., and Bryan Tasaka, both of 
Madrone.  
 
The scope of work included the following: 
 
• Locate and georeference (using GPS) new landslides within the study area, to the 

extent achievable within budgeted helicopter time. 
• Gather landslide attributes based on observations and estimate the residual hazard and 

consequence. 
• Present the above information with a report and a map. 
 
 

2.0 STUDY AREA 

The study area covers the entire North Coast Forest District, from Princess Royal Island 
in the south to the Cambria Icefield near Stewart B.C. in the north.  The district covers an 
area of 36,000 roughly square kilometers in northwestern British Columbia.  
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The area has been heavily glaciated, producing classic U-shaped valleys, deep and narrow 
fiords and steep, rugged terrain.  Peaks in the area reach over 2000m elevation, and there 
are several permanent icefields in the northern portion of the district. 
 
The study area is so large and diverse that it is impossible to accurately characterize in 
succinct terms; however there are some broad trends in the landscape.  In general, valley 
bottoms are gently sloped, with deep till or glacio-fluvial sediment.  Aprons of colluvium 
are commonly found near the valley sides, which are rocky and steep.  Till is typically very 
thin or absent on steeper slopes, which are more commonly covered with a veneer of 
organic soil.    
 
Virtually all major types of rock are represented in the very large area of the North Coast 
Forest District. Intrusive rock is the most common, although there is a large region of 
metamorphic rock in the central part of the district near Prince Rupert and to the north.   
 
The North Coast Forest District is a very active geomorphic area.  Active processes in the 
area include fluvial and glacial erosion, snow avalanches, rock and debris falls and slides.  
Commonly, landslides deposit in fiords or on valley bottoms, leaving tracks of bare rock.   
 
 

3.0 ASSESSMENT METHODS 

The assessment involved a review of maps (1:250,000) and a field inventory, conducted by 
helicopter.  At a pre-work meeting in Prince Rupert, we were briefed by Davide Cuznar 
on where we should expect to the highest densities of new landslides, and any areas that 
warranted special attention.  At this time we planned the approximate route of the 
helicopter flights, to take place over the following three days. 
 
3.1 Helicopter Flights 

Flights were planned so that we were able to cover as wide an area as possible within the 
limits of fuel and time available.  On the first day, we flew a rough loop up into the 
northern part of the forest district, including Work Channel, Portland Inlet, Hastings and 
Alice Arm, starting and finishing in Price Rupert.  On the second day, we flew south on 
the outer coast from Prince Rupert, covering Porcher, Pitt and Princess Islands and the 
Grenville Channel, finishing in Hartley Bay.  On the third day, we flew over Gribble and 
Hawksbury Islands, Douglas Channel and north to the Skeena and Prince Rupert via the 
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Ecstall Valley.  The full route taken by the helicopter is plotted on the attached traverse 
map (Figure 1).        
 
The helicopter flights were conducted at an elevation that generally ranged between 30m 
and 300m, mainly depending on the surrounding terrain.  When a landslide was sighted, 
we would hover over the headwall area to obtain a GPS location.  This method also 
allowed for close observation of the initiation point of each slide.  Following the 
acquisition of positional data, the helicopter would hover or circle the area of the slide as 
long as necessary while various landslide attributes were noted and photos of the slide 
were taken.  Using this method, we were able to observe an average of 50 landslides each 
day. 
 
3.2 GPS 

GPS locations were gathered as per the MoF standards (Ministry of Forests Procedures 
and Guidelines for Operational Forest Resource Survey and Mapping Using Global 
Positioning System Technology Release 3.0, February 2001). 
http://srmwww.gov.bc.ca/risc/pubs/teveg/opfield/index.htm 
 
Satellite coverage was generally excellent over the three days of data gathering. 
 
3.3 Landslide data  

Landslide data was gathered by completing the “Landslide Inventory Field Card” 
(designed by Madrone), including a quick sketch of the slide.  This card was used in place 
of the standard  "Individual Landslide / Erosion Event Form" and "Erosion Summary 
Form" provided by MOF, which was impractical and not intended for this overview level 
of assessment.  The “Landslide Inventory Field Card” was reviewed and approved for use 
on this inventory by James W. Schwab, R,P.F., P.Geo, Research Geomorphologist, B.C. 
Ministry of Forests.  
 
All data relating to each slide is of a qualitative or subjective nature, based on a brief flight 
and hover over the feature that was usually less than a minute in duration.  For more 
accurate information on specific slides, a detailed field assessment is likely required.   
 
3.3.1 Size 

The size of the slide was estimated from the air, using visual clues such as downed trees or 
roads.  Where the width of the slide varied, an average value was estimated.  The length of 
the slide was estimated from the headwall to the zone of deposition, or the ocean as was 
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often the case.  The approximate elevation of the initiation point was estimated using the 
altimeter in the helicopter for calibration. 
 
3.3.2 Slope 

The average slope class (between the headwall and deposition zone) was estimated based 
on the 5-class system defined in Terrain Classification System For British Columbia 
(Version 2), (1997) by Howes, D.R. and Kenk, E. 
 
3.3.3 Drainage 

The soil drainage was estimated based on a number of observations, including vegetation, 
surficial material, slope, visible seepage, etc.  The five-class rating system is based on the 
6-class system defined in Describing Ecosystems in the Field (1990) by Luttmerding H.A, 
et al. 
 
3.3.4 Initiation 

The initiation point was described for each landslide.  Typical initiation zones were roads 
and gully headwalls, open slopes and bluffs.  The source of the slide was also categorized 
as natural or logging-related.  The definition of a logging-related slide is one that is inside, 
below or adjacent to a block or road that pre-dates than the slide.  Categorizing a 
landslide as logging-related does not imply causality; it indicates only that logging or road 
building is one factor of several that may be responsible.  A detailed individual assessment 
may be required to establish a definitive cause of a slide.   
 
3.3.5 Age 

To estimate the age of each slide, we used visual clues such as the quantity of greenery in 
the slide debris, the amount of soil in the slide path (that would typically be washed off 
by rainfall over time), and the level of revegetation.  Slides that had an established cover 
of alder or grass were not counted as we were seeking out only the most recent slides.   
 
3.3.6 Photos 

Photos were taken of most of the slides, using a digital camera.  These photos are 
presented on a CD, indexed to the landslide data table. 
 
3.4 Hazard and Consequence 

The residual hazard and consequence of a slide was estimated for each slide.  This is 
simply a cursory observation, based only on the brief overview, for the purpose of 
discussion in this report.  The potential for future failures was rated as low, moderate or 
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high based on the overall impression from various factors, including slope, material, 
drainage, age and character of the slide, and the presence/absence of slides on nearby 
similar slopes.  The consequence in the form of sedimentation impact was judged to be 
high if the slide obviously ran into a creek.  Moderate or low ratings were given based on 
the relative distance between the toe of the slide and any downslope creeks.  The 
sedimentation impact of a slide that deposited in a lake or the ocean was rated as low.  
Existing or potential impacts to infrastructure such as highways, power lines or houses 
were noted as well.  The landslides with the highest residual risk (hazard x consequence) 
are presented in section 5.0 below.   
 
 

4.0 LIMITATIONS 

The landslide inventory was successful in mapping and characterizing 156 new landslides 
in the North Coast Forest District.  However, a number of factors limited the 
effectiveness of the project, including:   
 
• Working within the allowable budget of helicopter time limited the overall coverage of 

the forest district. 
• To be counted, a slide needed to be spotted from the helicopter; therefore, it is likely 

that recent small slides were missed. 
• Snow cover made the observation of many slides difficult with regards to age, 

materials, drainage etc. 
• Cloudy weather on day three made locating slides, observations and photo taking 

difficult.  
 
 

5.0 ANALYSIS AND DISCUSSION 

Data collected for the 2003 North Coast Forest District inventory of new landslides is 
presented in Appendix A.  A few of the key observations based on that data are:   
 
• Number of landslides counted: 156 
• Number of landslides estimated as 1 year old or less: 61 
• Largest area landslide: estimated 600 ha (slide 73 on Pitt I.)  
• Percentage of slides “logging related”: 36% 
• Percentage of “logging related” slides with initiation at roads: 30%  
• Percentage of landslides initiating in thin veneer soils: 95% 
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The most common form of landslide found was a debris slide, initiating in thin soils on 
steep, bedrock-defined slopes (example: slide 92, photo 18-096).  Slide paths typically 
show exposed bedrock along most of their length.    
 
5.1 Landslide Susceptible Areas 

The geographic areas with the highest concentrations of new landslides are clearly the 
Port Simpson/Georgetown lake area, and the Spiller Range area on Porcher Island.  In 
both of these areas logging and road building on steep slopes within the last 5 years is 
associated with both open slope and road-related landslides. 
 
In the Port Simpson area, landslides typically occur on steep, southwest-facing slopes at 
the north end of the Timpsean Peninsula (example: slides 7, a, and b, photo 17-016).  
There are some very large clearcuts in this area, and it appears that the road system has 
not been fully deactivated.  Most landslides are located in an area between Tuck Inlet and 
Georgetown Lake, initiating from roads or open areas on the upper slopes.  The bedrock 
in this area is a low to mid-grade metamorphic rock that appears to be weak and may 
decompose to form soils that are prone to landsliding.  Several slides have been 
channelized by the gullied terrain, and have traveled a considerable distance.  Slides 
generally fan out and deposit on gentle slopes without directly impacting major streams, 
however sediment from slides is certainly subsequently transported to fish habitat.  There 
is a road crossing the toe of the slope that appears to be regularly blocked by slide debris, 
and a power line that is occasionally downed (personal communication from D. Cuznar). 
 
In the eastern Spiller Range on Porcher Island, the observed landslides are located in areas 
of older logging (compared to the Port Simpson area), and most roads have been 
deactivated (example: slide 56, photo 18-026).  Most slides are located on logged, 
southwest to southeast-facing slopes.  In general, slides have deposited on the more 
gentle slopes below, or have run into the “Salt Lagoon” on the southwest side of the 
range.  The bedrock in this area is mapped as “unnamed volcaniclastic rocks”, which is 
somewhat anomalous in the area.  The fact that many of the slides in this area appear to 
be post-deactivation landslides suggests that deactivation has been ineffective and more 
work may be required.   
 
5.2 Risk to Public 

The highest risk slides are those that have both a high residual hazard and pose a threat to 
fish habitat, infrastructure or homes.  In this regard, slides 157 and 158, located above the 
town of Cassiar on the east side of Inverness Passage warrant the most attention.  These 
slides have blocked the paved road and have come close to houses in the town.  Similarly, 
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the slides mentioned above near Port Simpson (slides 4 through 12) have potential to 
block a public road and impact a power line.   
 
5.3 Sedimentation 

Due to the limited population throughout most of the North Coast Forest District, the 
impact from most landslides is limited to a loss of timber, site degradation, and 
downstream sedimentation/ impacts to fish habitat.  Table 1 summarizes the 10 slides 
with “high” residual ratings for both hazard and for sediment delivery.  Slides are listed in 
approximate order of the seriousness of their impact.  
 

Table 1:   
Landslides with a high risk of sediment delivery in the North Coast Forest District. 

 
Slide 

ID 

Area Primary impact Detailed assessment 

recommended 

9 Port Simpson Large debris slide to creek (non-deactivated road) Y 

7b Port Simpson Torrent into creek Y 

160 Silver Creek Slide into fish creek Y 

116 Cougar Lake Debris into creek and lake  Y 

62 Porcher Torrent down a non-fish creek Y 

91 Brown Lake Debris slide to Ecstall R. N 

114 Bear Lake Sediment to non-fish creek  N  (natural) 

120 Surf Inlet Debris into small non-fish creek & gully N  (very small) 

22 Hastings Arm Sediment into non-fish creek N  (natural) 

23 Kelskiaiise  Sediment into possible fish creek N   (natural) 
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5.4 Rehabilitation 

Options for rehabilitation of landslides include heli-seeding or more intensive bio-
engineering; in some cases road deactivation may also reduce the potential for further 
failures.  It is assumed that natural landslides will not normally be rehabilitated.  Many of 
the landslides counted by the inventory are not suitable for rehabilitation due to a 
negligible consequence, or a bare rock slide path or headwall that is not suitable for 
revegetation.  Table 2 shows a list of slides where some form of rehabilitation work may 
be appropriate.  Slides are listed in an approximate order of priority. 
 

Table 2: 
Prioritized list for potential landslide rehabilitation in the North Coast Forest 

District 
 

Slide ID Area Potential rehabilitation measure 

4, 4a, 5, 6, 

7a/b, 8, 9, 

11.  

Port Simpson Road deactivation, Heli-seeding 

157, 158 Cassiar Heli-seeding, possible bio-engineering? 

160, 161 Silver Creek Heli-seeding, bio-engineering 

116 Cougar Lake Heli-seeding, detailed investigation into cause is recommended.  

52, 53, 54, 

55, 56, 58, 

59, 61, 63,  

Porcher Road deactivation, Heli-seeding 

119,121, 122  Surf Inlet Heli-seed 

90 Brown Lake Heli-seed 

30 Nasoba Heli-seed 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

A limited inventory of recent naturally occurring and forestry-related landslides was 
completed for the North Coast Forest District for this project.  The landslide inventory 
was conducted from a helicopter.  A total of 20 hours of flying time was committed to 
the project.  No landslides were field checked on the ground.  
 
The landslides are presented on 1: 250,000 base maps in Appendix B and the landslide 
data is appended in an excel spreadsheet (in Appendix A).  Data is also provided in the 
form of a table linked to an ArcView theme (provided on CD), allowing for querying, 
sorting and displaying the slides based on the various attributes.  Photos of most slides 
are also provided on CD, indexed to both the data spreadsheet and the ArcView table. 
 
From this data, the residual hazard and consequence was estimated for each landslide, 
primarily for the purpose of prioritizing the slides for future work.  The suitability of 
rehabilitating a number of the landslides was also assessed.  In general, most of the slides 
in the North Coast Forest District are not suitable for rehabilitation due to either a lack 
of soil, or the limited consequence of the slide.  



  Page 10 

Landside Inventory, Recent Landslides in the North Coast Forest District April 15, 2003 

  

 MADRONE 
 environmental services ltd. 

 
6.1 Future work 

Given the budget of helicopter time available for the project, it was not possible to 
provide full coverage of the North Coast Forest District.  It is estimated that an 
additional 10-15 hours of flying time would be required to give close to full coverage of 
the entire district, excluding the areas of gentle terrain. 
 
Landslides recommended for future assessment are presented in Tables 1 and 2.  It is 
recommended that detailed assessments of specific slides be carried out in order to 
determine the suitability of any rehabilitation efforts. 
 
 
Respectfully submitted,  
 
Madrone Environmental Services Ltd. 
   
  
Prepared by: Supervised by: 
 
 
 
 
 
 
 
 
Dave Bergman, B.Sc., G.I.T. Ken Hughes-Adams, M.Eng., P.Eng. 
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