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1.0 INTRODUCTION

A slope stability and erbsion assessment was undertaken in the
Skeena West Area at the request of the Kalum and Kispiox Forest
Districts. The area covers approximately 94,000 hectares on the
west side of the Skeena River upstream from Terrace a distance

of approximately 70 km (Figure 1).

The intent of the project is to provide overview information on
the types and distribution of sensitive landscapes in the planning
area to aid in assessing the viability of forest development. The .
specific objectives are:

1. to investigate the environmental factors that influence
slope stability in the study area

2. to identify highly unstable and potentially unstable
landscape units and describe their diagnostic features

3. to provide an interpretive stability (erosion) map
for the area

Objectives number one and two are briefly addressed in the report.
A detailed study is necessary in order to adequately document and
describe the environmental and site factors contributing to slope
stability and erosion in the study area. This information along with
more detailed mapping could possibly be undertaken at the watershed
level prior to development planning. Emphasis for this project is
placed on the presentation of an interpretive stability (erosion)

hazard map for the Skeena West planning area.
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2.0  STABILITY (EROSION) HAZARD CLASSIFICATION

Land unit delineation in the Skeena West is based on a three
class interpretive systeml. The three classes identify stability
(erosion) hazard and prescribe an operability constraint to the land-
scape unit. The constraints identified for a unit provide direction
for Tongterm forest development (road construction and harvesting).

Table 1 - Three Classes Mapped at a Scale 1:20,0001

Class 1: Landscape units that are predominantly stable; no
natural instability problems

No instability Timitations to clearcut harvesting

Road construction requires an awareness of the potential
for induced instability on sensitive sites in the unit,
and also on adjacent units of higher instability (e.g.,
the concentration of surface runoff).

*Class 2: Landscape units that may show scattered evidence of in
unit natural mass wasting; and landscape units that are
particularly sensitive to slope distrubance by road
construction and yarding disturbance

Logging systems must be critically evaluated as to
their potential for induced slope instability on the unit
and on adjacent units of higher instability

Road development is to avoid these units; short
unavoidable sections will require critical evaluation
and severe construction constraints

*Class 3: Landscape units that show clear evidence of recent and
recurrent mass wasting through out the unit. Mass
wasting is the dominant geomorphic process.

Mass wasting hazard precludes timber harvesting and road
development

* Subclasses included to describe erosion processes

1 The three class system is currently being developed for longterm
planning purposes by the B.C. Forest Service Research Section, Smithers



Subclasses used with the hazard classes describe the active or

potentially active erosional processes in a landscape unit (Table 2 & 3).

Table 2 - Erosional Subclasses
debris slide - ds creep - C
debris avalanche - da debris torrent - dt
debris flow - df rock falls, slides - r
sTump -s dry ravel - dr
earth flow - ef dry creep - dc
slump-earth flow - sef water erosion - W
snow avalanche A gullying -V

Table 3 - Use Examples of the Hazard Classes with an

erosional subclass

3 sef - Class hazard 3
active erosional process: slump - earthflow

2 da - Class hazard 2
potential for debris avalanches

3 s, w - Class hazard 3
active slumps and water erosion

2 ds, dt, Class hazard 2

potential for debris slides, debris torrents



3.0  SURVEY AND MAPPING PROCEDURES

The area was pretyped on 1:20,000 b]a;k and white air photographs
after the recce flight by fixed wing aircraft. The field survey con-
sisted of limited on the ground field checks with four transects run
(Figure 1) and helicopter visits to most delineated units of mode-
rate to extreme hazard. A reconnaissance survey by helicopter was

also used to examine a few units identified as low hazard.

Landscape units were delineated based on visible and inferred
geomorphic features such as: origin of materials, erosional processes
(active or inactive) pattern and form of the material, slope and vege-
tation. Climatological information and bedrock geology were also
used as a guide to predict locations of potential mass wasting

QCccurrence.

Delineated landscape units were described using the three
class interpretive hazard system as described in Section 2. Sub-
classes recognizing erosional processes were identified for the

hazard classes.

The interpretive stability (erosion) classes typed on air
photographs were then transfered on to 1:20,000 forest cover base
maps by Jim Arnold and Gene Kristiansen, (Regional Inventory Section

Smithers) using a Kail plotter.



4.0 MAP RELIABILITY

Map delineations are based on airphotq interpretation of geo-
morthic processes. Ground field checks visit less than 10 percent
of identified hazardous units and helicopter visits were made to
about 70 percent of the potential and extreme hazard classes. This
extensive type of field survey results in varying accuracy of unit
identification and mapping from one part of the map area to another.
For these reasons,identified units are never 100% accurate. I feel
the accuracy for Class Three delineation is 80% reliable and Class
Two, 60 to 70% reliable. Therefore, to determine the true extent
of the identified units more intensive on the ground field work is
necessary prior to development planning, particular, in hazard

Class Two

The minimum size of unit delineation is 1 to 2 cmz; the size
that can be successfully interpreted from air photographs and
transferred to a map. This minimum size of unit delineation
represents about 5 to 10 ha on the ground; therefore, hazard
units less than 5 to 10 ha are not mapped. These units are

Timiting inclusions into Class One and Class Two.



5.0 PHYSICAL ENVIRONMENT
5.1 Physiography

The Skeena West Area is situated in the Nass Range, a physio-
graphic subdivision recognized by Holland, 1964. The area is
best described as complex mountainous topography intensively modified

by cirque and valley glaciation.

5.2 Vegetation

The study areas location falls within the Northern Amabilis
fir subzone of the Coastal Western Hemlock Biogeoclimatic zone
(Draft manuscript, Haeussler et al., 1981). Climatic differences
in the subzone are recognized as low elevation and high elevation

variants.

The Tow elevation variant occurs on valley bottoms and on side
hills to 600 m above sea level. Western hemlock associated with
amabilis fir and western red cedar are the dominant tree species.
Sitka (Roche) spruce is commonly found on flood plains and on

wetter sites. Subalpine fir is absent.

The higher elevation variant is found between approximately
600 m and 1000 m above sea level. The dominant forest cover is
western hemlock and amabilis fir, in particular, amabilis fir
predominates the advance regeneration. Sitka (Roche) spruce is not
abundant in the variant, and rare in Skeena West; cedar is absent.
Subalpine fir is common in areas of cold air drainage. Mountain
hemlock begins to replace western hemlock in the tree canopy at upper

elevations.



5.3 Climate

Skeena West is characterized by a Transitional coastal to
continental climate. Annual precipitation ranges from 2540 mm
(100 inches) to 1143 mm (45 inches). Normal snow depth ranges
from Tess than 1 meter in some Tocations in the Skeena Valley
bottom to 4.5 meters at 1,000 meters above sea Tevel (Wilson

and Marsh, 1975).

The closest longterm climatological station to Skeena West
is the Terrace airport. Storm frequency analysis suggests a
probable one day rain storms of 65 mm, 91 mm, 109 mm, 135 mm
respectively for a 2, 5, 10 and 25 year return period storm
(E. Coatta, pers. comm., 1981). However, an accurate determination
of storm probability for Skeena West is extremely difficult for
the following reasons: (1) the rainfall estimates fall within
50% confidence Timits, and (2) the complex transitional climate
for Skeena West produces rainfall patterns different in each water-
shed. The watersheds located in the Southern portion of Skeena
West Tikely experience rainstorms of a higher magnitude than
the Terrace Station and watersheds to the north experience lower

magnitude rainstorms.

Rainstorms greater than 130 mm in a 24 hr. period are gener-
ally considered to be sufficient to generate debris avalanche -
flows, and debris torrent activity. We can probably expect a rain
storm of 130 mm, based on Terrace records and recognizing data
limitations, to occur within a 25 + year return period. However,

the anticident conditions (rainfall, snowfall, changing freezing



levels, and rain on snow prior to the event) which contribute to
high soil moisture content on sensitive hillslopes may be of equal
importance. These conditions maybe more pfeve]ent for Tonger dura-
tion storms with a probable return period of 50 to 100 years, for
example, the October/November 1978 storm as described by Schaefer,

1978.

Snow melt is also a contributing factor to active slope
failures in Skeena West, in particular, slump-earthflows in deep
morainal deposits. Slump-earthflows are discussed in more detail

in Section 6.3.

5.4 Bedrock Geology

The bedrock of the area, described by Duffell and Souther
(1964), is composed mainly of sedimentary strata and minor volcanics.
Granitic rocks are also present, part of thé coastal intrusion,
and form the core of the mountains in the southern portion. Figure
2 provides some information on the rock types and their extent in

Skeena West.

5.5 Surficial Materials

An indepth examination of the physical characteristics and
distribution of the surficial materials was not undertaken for this
report. However, preliminary surficial geology maps at a scale
of 1:50,000 are available for Skeena West from the Terrestrial

Studies Branch, B.C. Ministry of the Environment. Five surficial
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FIGURE 2: Bedrock Geology,

Source:

{

Skeena West

Duffel and Souther, 1964

LEGEND

Limestone - boulder, con-
glomerate, greywacke banded
volcanic sandstones, chert

Andesite, breccia, tuff,
greywacke, argillite

Bowser Group: greywacke,
conglomerate, argillite;
minor tuff

Coast Intrusion: granodiori-
diorite .....

Post glacial sediments:
sands, gravel, silts

Slope of bedding planes
Bedrock boundary
Faults



- 11 -

materials: colluvial, morainal, fluvial, organic and bedrock are the
dominant materials in Skeena West. These materials are discussed in
this section in terms of their origin and some identifiable character-
istics. Terrain definitions are from the Terrain Classification Sys-

tems (E.L.U.C. 1976).

5.5.1 Colluvial

Colluvium is a product of mass wasting that has reached
its present position by direct gravitational induced movement.
Mass wasting processes have historically and are presently

operating on hill slopes in Skeena West to produce colluvium.

Colluvium derived from bedrock is generally uncompacted
with angular fragments. The matrix texture ranges from silty
in Insect Creek to sandy in Hardscrabble. Little fines are
Teft in colluvial deposits on the steeper slopes. ColTuvium
is generally found on the Tower slopes below steep upper slopes

in the form of tallus cones, aprons, and fans.

Colluvium derived from morainal (ti1l1) deposits is similar
in its characteristics to till (Section 5.5.2). However, depending
upon the distance transported, colluvium derived from ti1] may
show some evidence of water sorting and may not be as compact

when dry as till.

5.5.2 Morainal

Morainal material (ti11)is transported and deposited by
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glaciers and consists of compact unsorted and unstratified

deposits.

Til11 deposited by valley glaciation dominates in the
watershed of Insect, Quill, Lorne, and Fiddler Creeks. Mor-
ainal material was also observed in cirque baéins and as
scattered deposits on gentle slopes above 1,000 meters. There
is 1ittle remains of till deposits in the steep V-shaped

valleys of Hankin and Lowrie creek.

The morainal deposits from Fiddler Creek north are compact
and dark grey in color (color of the Greywacke and Argillite).
The matrix is a silty clay loam texture, hard when dry and flows
when saturated. Ti11 derived from intrusive rocks, in the

southern portion of Skeena West, is a sandy texture.

5.5.3 Fluvial

Fluvial deposits are materials transported and deposited

by water as recent alluvium or as fluvioglacial deposits.

Flood plains and colluvial/fluvial fans are recent
alluvial deposits. These deposits are rounded gravels and
cobbles with minor deposits of silty sand. The colluvial/
fluvial fans tend to be rubbly in character with few fine
materials.

Fluvioglacial deposits are deposited in contact or in
front of glacier ice. Little evidence remains of fluvioglacial

deposits in the steep narrow valleys of Skeena West.
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These materials have possibly been removed by post glacial
erosion. However, some outwash deposits are easily recognized
in Fiddler Creek and along the main Skeena Valley. These
materials vary in composition from cobbles, to gravel, to silty

sand.

5.5.4  Bedrock/Organic

Bedrock outcrops and rock, covered by a thin layer of
surficial material or organic soil, are dominant landscape
features in Skeena West. Bedrock outcrops are often associated
with mass wasting and snow avalanches, typically, from steep
escarpments on valley walls and from ridges and mountain

peaks.

Organic soils are found in Skeena West often associated
with bedrock features on rolling terrain in alpine areas and
on steep valley walls. The sites on steep valley walls are
generally too steep to hold surficial materials. This lack
of surficial materials may indicate the relative instability

of the slopes, for example, Hankin Creek.
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6.0 GEOMORPHIC PROCESSES AND FOREST MANAGEMENT IMPLICATIONS

Mass erosion processes are evident in Skeena West, in the form
of rockslides, rock falls, debris slides, évalanches and flows, slumps
and slump earth-flows, gullying, debris torrents, flood plain erosion,
and snow avalanching. This section breifly examines the above geo-
morphic processes including: a definition, description of diagnostic
features, site identification, and relates the processes to potential
forest land-use activities in Skeena West. A more detailed discussion
on Mass Erosion and forest managemént practices can be found in

Swanston and Swanson, 19786.

Mass erosion prediction is based on known land use impacts on
similar terrain. In Skeena West landscape alterations are few
(some small mining ventures and wildfire), therefore, harvesting
systems and road construction techniques should be continually

monitored and evaluated to improve local knowledge and judgement.

A key to keep in mind when assessing the impact of road

construction and logging on slope stability and erosion is that:

1. the presence of Active Erosional Processes indicate Extreme
Hazard (Class 3)
2. the presence of Historical Processes are Warnings that a

site is sensitive to mans activities (Class 2)

6.1 Rockslides, Slumps and Falls

Rockslides, rockslumps and rock falls are the most geologically

impressive erosional processes in the Skeena West planning area.
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6.1.1 Rockslides and rockslumps

A rockslide is a rapid down s]ope movement of bedrock.
The mass movement may be slow and large blocks of bedrock will
remain unbroken. When movement is rapid, blocks will often
disintegrate. Bedrock movement slides along a shear plane which
could be a bedding plane, joints, faults ... or any plane of

separation.

A rock slump is the slow to rapid downward and backward
rotational mass movement of bedrock. The rotational movement
is often through bedding planes. The rock mass is frequently

not deformed.

Geologically recent rockslides and slumps are easily
identified by a sharply defined headwall scarp and a deposi-
tional zone of irregular hummocky terrain. Older rock failures
are not as easily identified because headwall scars may not
be sharply defined and hummocky topography at the base of

hillslope may be subdued and often masked by tree growth.

Eight large geologically recent bedrock failures were
identified in Skeena West. These mass movements all occurred
in the Sedimentary rocks of the Bowser group: Fiddler (2),
Quill (2) and Insect (4). The bedrock failure near the en-
trance to Fiddler Creek created a small lake behind the slump
block and one of the failures in Quill Creek alterred the

stream channel

Airphoto interpretation also identified a very large



- 16 -

bedrock slump-slide east of Wilson Creek. The failure can be
observed east of Cedarvale from a culvert at the junction of
Highway 16 and Gull Creek, looking north across the Skeena

River.

These large bedrock failures probably occur under extreme
environmental conditions, such as an earthquake accompanied by

large volumes of water input into joints and fracture planes.

Predicting the occurrence of these bedrock failures is
difficult because of the combination of casual environmental
factors and physical properties of the bedrock necessary for
failure. However, the bedrock failures in the sedimentary
strata of Skeena West suggest that the strata of the Bowser
group are the most susceptible to failure. Bedrock slumps
and slides will probably continue to occur in these sedimen-
tary rocks. However, a reconnaisance type of study, as pre-
sented in this report, is unable to identify future'fai1ure
sites or predict the potential impact on landuse activities

in the planning area.

6.1.2 Rockfall

A rockfall is a rapid free fall of bedrock from a vertical
or near vertical rock face. The rock may also bounce and roll

for a long distance before movement stops. The internal phy-
sical characteristics of the rock and weathering are important
factors contributing to failure. Freeze thaw cycles, in con-

fined spaces such as cracks and joints, are often the initiating
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factor. (Other environmental factors as previously discussed

in Section 6.1.1 are also important).

Rockfalls are probably the most frequently occurring mass
movement process in Skeena West, in particular, the sedimentary
rock of Insect drainage. Failure sites are rock cliffs above ac-
tive talus slopes or above debris slides. The presence of
fractured rock on cliffs indicates sites for future failures.
Tension cracks on escarpments often indicate the location of

a future large rock fall.

The majority of the active rockfall sites identified in
Skeena West are in upper watershed reaches and alpine areas
beyond potential forest harvesting concerns. However,
active cliffs, created by the uplift of sedimentary rock,
particularly in Insect Creek, may pose a hazard to possible
road and trail locations. These rockfall sites are mapped
as Class Three; caution shou?d.be exercised when considering
access routes below these potential failure sites. Talus
slopes are also mapped as slope stability Class Three. Roads
cut through the toe of talus slopes often re-activate rock
movement. Re-activated movement will often create ongoing
road maintenance problems. Roads not maintained, by continual
rock removal from the grade, will in a few years fill with
rock to the angle of the talus slope. Talus slopes with coarse
rock may, however, prove to provide an adequate source of
aggregate for road running surfaces. Material could be removed

from these slopes, recognizing that slides and falls into the
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quarry will result.

Road cuts into the sedimentary bedrock from Fiddler Creek
north, and particularly Insect Creek, could potentially initiate
small rock falls and slides onto the road surface. Proposed
road cuts into the sedimentary strata should be examined by a
specialist (geological engineer) to assess the probability of
failure through an evaluation of bedrock competence and the dip

of bedding planes.

6.2 Debris Slides, Debris Avalanches and Debris flows

Debris slides, avalanches and flows are shallow unconsolidated
mass movements of non-cohesive materials (soils, rock rubble, and

forest debris) above an impremeable boundary.

6.2.1 Debris slides

Debris slides involve the rapid down slope movement of
unsaturated soil, rock and forest debris by sliding and rolling.
Movement, under natural conditions, is often initiated by
rockfalls or windthrow on steep slopes in excess of 400.
Movement is characteristically a straight swath but may fan out

over the slope.

Debris slides occur in Skeena West under natural conditions

generally associated with rock falls from escarpments or from
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stream undercutting. The amount of material involved in the
failures is small but recurrent in some Tocations. Debris slides
are often accelerated by side casting.road waste material on to
steep slopes with shallow soil. Sidecasting of waste material

on to steep sites in excess of 359 should be avoided or critic-

ally evaluated as to the potential debris slide impact.

6.2.2 Debris Avalanches

Debris avalanches and debris flows are closely related
mass movement processes. These failures involve the rapid down
slope movement of soil, rock and forest debris at or near satu-
ration. They are initiated by a rapid increase in soil moisture
of shallow soils in depressional landscape positions. Down-
slope movement generally conforms to depressional features of
the terrain or fans out over the slope. Debris avalanches
frequently Tead to debris flows as moisture level increases.
When movement is confined to a restricted channel (V-notch
gully), during high storm runoff, debris torrents often ini-

tiate, scouring the channel to bedrock.

Recent debris avalanche activity in Skeena West can be
identified as long linear strips, where vegetation has been
removed from steep valley walls. Older failures can sometimes
be recognized by strips of young forest vegetation on the land-
scape. 01d debris avalanche/flow headscarps can be recognized
on the ground as horseshoe shaped or spoon shaped cavities one
or two meters in height.

Debris avalanches and flows do not occur frequently through-
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out Skeena West, but where they do occur, they are generally con-
fined to steep gullied terrain and to a few steep colluvial slopes
(refer to Section 6.4.1 Gullying). These failures generally start

on the steepest portion of the hillslope, close to ridge tops.

Few slope measurements were obtained for the debris avalanches-flows,
but the failures measured and materials present suggest that

failures could occur on ti1l at angles as low as 25° (50%)

and on colluvial slopes as steep as 40° (80%).

The Tlandscape units of active debris avalanche activity
are mapped as stability Class Three. Forest development
should not take place on these active units and forest Har-
vesting activities close to these units should take precautions

to avoid accelerating debris avalanche - flow processes.

Many steep Tandscape units in the Skeena West drainages
fall into stability (erosion) Class Two. These units do not
always show evidence, through air photo interpretation, of
active debris avalanches. However, smaller units within the
larger Tandscape units are typical of sites where roads induce
debris avalanches and flows. These sensitive sites can only be
identified through detailed on the ground surveys. Surface
soil or terrain features are often sufficient to identify pot-
ential failure sites, however, electro-magnetic techniques maybe

necessary in some situations.

Road Tlocations should, if possible, avoid land units

mapped as Class Two. Unavoidable sections located in these
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units will require critical evaluation. Severe construction
constraints maybe necessary to prevent failures.
Construction constraints must be recognized for the

following sites:

1. Bowl Shaped gqully headwalls. Erosion at qully head-

walls is created by frequent high soil moisture and slope
gradients in excess of 35°. This highly unstable situation
must be recognized. Roads should not be located through

these units; failures are unavoidable.

2. Horseshoe-shaped old debris avalanche headwalls. Evidence

of past failures indicates sites of potential instability. Roads
should avoid old debris avalanche headwall areas. Sidecast and
waste material should not be placed on the headscarp. Road

drainage must direct water away from the headscarp.

3. Concave slopes greater than 350. Roads located through the

upper portion of concave hill slopes should be avoided. Where
unavoidable, roads should be full benched and waste material
should not be sidecast onto seepage sites. Waste material
should not be piled onto the outside prism of the road surface;

end hauling and/or back casting maybe required.

4, Poorly drained till soils, depressional sites. The placing

of waste material or fill into depressional sites on slopes
greater than 25° should be avoided, particularly, where the slope
gradient increases (30+O) downslope. Wet material should be

excavated to a competent material and a road base constructed
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with coarse rock to distribute weight and ensure drainage

through the subgrade.

5. Road drainage. Roads constructed in Class Two units

require adequate drainage to prevent water ponding in ditches
or behind the road prism. Drainage installation must also
ensure that excessive water is not directed onto potential

failure sites.

Debris avalanches were identified along the main Skeena Valley
and in the Fiddler Creek watershed, in Tandunits that have had the
forest cover removed by wildfire. The removal of forest cover, by
wildfire or by clearcutting, reduces the stabilizing effect provided
by roots and also alters site hydrology. These site changes associ-
ated with other casual factors may induce debris avalanches on pot-
entially unstable hillslopes. Therefore, caution should be exercised
when considering the removal of timber from Class Two units. There
currently is insufficient information upon which to make accurate
predictions regarding site response to forest harvesting for some
Class Two units in Skeena West. Forest management practices on
Class Two units must, therefore, be monitored and evaluated. The
experience gained should be used to predict outcomes, and to alter

management practices when necessary.

6.3 Slump earth-flow

Slump earth-flows are mass movement processes characterized by

a fotationa] movement of a block of earth (slump) over a concave slip
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surface. The moving material, when transported by flowage mech-

anisms or gliding displacement, is termed an earthflow.

Stump-earth flows are identified by a steep headscarp (circular
or spoon shaped) in deep cohesive material (high silt and clay con-
tent) and by the slumpage and flowage processes downslope. Below
the headscarp there are poorly drained soils and frequently ponded
water. Downslope, there are signs of movement: tension cracks,
tilted and bowed trees, advances of saturated soil tongues and a
series of smaller slumps. Drainage patterns are often poorly deve-
Toped but small streams may be found cutting gqullies into the
slow moving mass. The toe may be a large hummocky fan or flow

into a stream channel.

Slump earth flow movement is a dominant landscape feature in
the deep til11 of Lorne and Quill drainages. Smaller movements are
also evident in Insect Cr., Fiddler, Hardscrabble and Carpenter.
These active failures appear to be moving on a seasonal basis
during periods of high soil moisture, Tikely, during spring snow
melt. During dry summer months the till on these sites is compact

and hard.

Engineering activities frequently have a dramatic impact
on slumps and slump earth-flow rates. As such, forest development

should avoid slump earth-flow locations mapped on Class Hazard Three.

Adequate drainage must be insured for roads located near slump

earth-flows; road drainage must not add more water to these sites.
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Road cuts in till deposits of Skeena MHest, will probably
experience slumping during spring snow melt. On steeper slopes,
sTumping and debris flow problems could be severe. For this reason,
all identified steep ti11 deposits are mapped as Class Hazard Two

and where possible should be avoided.

6.4 Fluvial Erosion

Fluvial erosion processes are discussed in this section in

terms of gullying and flooding.

6.4.1 Gullying

Gullying refers to erosion by surface running water or by
debris torrent in steep gradient gullies. Gullies, in Skeena
West, are developed into bedrock, til1, and colluvial materials.
They typically run parallel orientated downslope, or sub-parallel

oriented downsTope into Targer canyon like qullies.

Gullies vary in size from V-notch ravines, to small canyons.
They usually have extremely steep headwalls with shallow soil
deposits and become deeper and wider downslope. Larger gullies

often terminate in small alluvial/colluvial fans.

The most intensely gullied terrain, in Skeena West, is often
associated with debris-slide, debris avalanche and debris torrent

activity. Many of the Targer V-notch gullies and small canyons,
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in Lowrie, Shannon, Hardscrabble and Carpenter Creeks, have

recently experienced debris avalanches and torrents, probably
during the October/November 1978 storm. This recent activity
is evident by the scoured channels and Targe deposits of col-

luvial/fluvial debris.

Gullying in till deposits by running water occurs in most
drainages. This active gullyingis 1ikely taking place during
spring run off and during high intensity rain fall. Associated
with water cut erosion in these till materials is slumping

and debris flows.

Gullied Tandscape units indicate that the unit is subject
to erosion. Failure to appreciate the natural processes taking
place in gullies frequently leads to accelerated mass erosion.
Land units showing evidence of active mass erosion are mapped as
hazard Class Three and should be avoided. Gullied units are
most sensitive to road construction, and are mapped as Class Two.
Sidecasting of materials into gullies will increase the pot-
ential for road and slope failure. Gully headwall location
should be avoided during road location. Adequate road drainage

must be insured above all gullied Class Two units.

6.4.2  Flooding

Land units along the main stream channel for most streams
in Skeena West, are subject to flooding and channel shifting

during periods of high run off, likewise, colluvial/fluvial fans
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are frequently subject to channel shifting.

A few of the active fans in Skeena West, are hazard
mapped and caution should be exercised when crossing these and
other fans. Roads should be Tocated near the top of the fan

and preferably along bedrock contact.

Active flood plains are not mapped but are easily identified
by frequent inundation, erosion and channel migration. Locating
suitable bridge sites will be difficult for many of the main
streams, in particular, Fiddler Creek. Bridge sites on these
flood plains should be recognized as temproary structures which
may require annual replacement. A bridge anchored on one side
with the ability to float free during high run off periods may
be the most suitable short term structure. After a flood, the
bridge could be pulled back into location and new approaches

constructed.

6.5 Snow Avalanches

Snow avalanches are a rapid downslope movement of snow, ice, rock,
and debris. Movement is a flowing tumbling action of large particles

(blocks) along the ground with smaller particles airborne.

Snow avalanche paths can be recognized as unconfined linear
tracks or channelled tracks in gullies. These tracks are generally
treeless strips, with distinct trimlines, originating often from
above treeline. Below treeline, the snow avalanche path may be

covered with shrubs and grasses or a sparse tree cover.
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In Skeena West, treeless or partially treed slopes, gullies and
bowls on slopes greater than 30° in the alpine and subalpine, can be
assumed to be starting zones for snow avaTénches. However, many snow
avalanche paths are not obvious and precautions must be taken. Refer
to Perla and Martinell (1976) for a detailed discussion on avalanche
phenomena and path identification.

Snow avalanches do frequently occur in Skeena West; most in the
headwaters of drainages beyond forestry operations. Roads locations
will, however, cross avalanche tracks and also pass through run out
zones to access timber. Caution must be exercised in these situations

and recognition given to seasonal hazard limitations for road use.

Forest removal through harvesting and wildfire has in some
instances created new avalanche sites. Therefore, forest cover
should be retained in the vicinity of potential starting zones.
The identified units are mapped as Class 3A. Caution should also
be exercised when cbnsidering timber removal from potential snow
avalanche run out zones. This removal of timber may eliminate a
buffering effect provided by tree cover around the zone, leading

to a lengthening of the run out zone.
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7.0 SUMMARY

1. The project provides overview information on the types and distri-
bution of sensitive Tandscapes in the Skeena West planning area.

2. Landscape unit delineation is based on a Three Class interpretive
system. The classes identify stability (erosion) hazard and pre-
scribe an operability constraint to the landscape unit. The con-
straints identified for a unit provide direction for longterm

planning.

3. Accuracy for Class Three delineation is 80% reliable and Class Two,
60 to 70% reliable.

4. More intensive on the ground field work is necessary prior to
development planning to determine the true extent of the identified

units.

5. Rain fall sufficient to generate debris avalanche-flows and debris
torrents will probably occur with a 25 + year return perijod.

6. Snow melt is a major contributing factor to sTumps, slump-earth
flows and gullying in Skeena West.

7. Mass erosion processes are evident in Skeena West in the form of
rockslides, rock falls, debris slides, debris avalanches, debris
flows, slumps, slump earthflows, gullying, debris torrents, flood-
plain erosion and snow avalanching.

8. A key to keep in mind when assessing slope stability and erosion:
i) the presence of Active Erosion Processes indicate Extreme
Hazard (Class 3)
i1) the presence of Historical Processes are Warnings that a
site is sensitive to mans activities (Class 2)

9. Forest development should not take place on sites delineated as
Extreme Hazard (Class 3).

10. Road Tocations should, if possible, avoid land units mapped as
Class Two. Unavoidable sections, located in these units, will
require critical evaluation. Severe construction constraints

maybe necessary to prevent failures.
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Caution should be exercised when considering the removal of
Timber from Class Two units. There currently is insufficient
information upon which to make accurate predictions regarding
site response to forest harvesting for some Class Two units in
Skeena West. Forest Management practices on Class Two units
must, therefore, be monitored and evaluated. The experience
gained should be used to predict outcomes, and to alter manage-
ment practices when necessary.
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