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Geologic Units (Marshall & Mendes, 2005)

Q (Qal of McLaughlin and olhers, 2000) Alluvium consisting of sand, silt, clay and gravel along major
stream channels. Because of the location of this matenal, mass wasting is typically not an issue, bul in
certain locations, in-stream alluvium can be incorperaled into debris torrents traversing lhe channel.

Qrl {Included in QL of McLaughlin and others, 2000) Qualernary river terrace deposils. Unconsclidated
generally poorly sorled pebbly sands and sandy pebble- to boulder-conglomerates with sill interbeds.
Generally flal -lying bul can be susceplible to debris sliding on sleep slopes and small -scale rotalional
landsliding where adjacent lo slreams.

Qh (Included in QU of MclLaughlin and others, 2000) Hooklon Formation. Warped and folded
unconsolidaled marine and nonmarine sand, gravel and sill. Fossiliferous. Contains rare thin beds of
volcanic ash. This formalion is prone to erosion and debris sliding. Can be subject to shallow and
deep-seated bedding plane failures resulling in transfational and earthflow landslides where oul of
slope bedding occurs.

Qtwu (Included in Qtw of McLaughlin and others, 2000) Marine and non-marine sedimentary rocks of
the Wildcat Group . Typically consists of poorly to moderately consolidated siitstone and fine-grained
silly sandslone wilh some lenses of pebble conglomerate. These deposits are moderalely susceptible
to deep-sealed landsliding, with rotational displacements in massive units and translation along planar
weaknesses such as bedding planes , joinls and fraclures . However, where more strongly indurated
lhey can sometimes sland in relatively sleep sustained slopes . Wildcat Group deposils readily
wealher inlo non-plastic clayey sills and clayey sands (MLs and SCs as per the Unified Soil
Classificalion Syslem) lhal are susceplible lo colluvial processes and are often relatively permeable.
Significant thicknesses of residual and colluvial soils derived from Wildcat Group materials can be
especially prone 1o shallow soil slips and debris slides if presenl cn relatively steep slopes.

Qtwu

Ty (y1 of McLaughlin and olhers, 2000) Yager terrane of the Franciscan Complex Coslal Bell. In the
Elk River Watershed il typically consists of wellinduraled and highly folded arkosic sandstone and
argillite. The sandstane is typically very slrong and often ferms cliffs. The argillite is prone to slaking ,
and deep weathering and is oflen very sheared. Slopes underain by lhis material are often irregular
and lack well developed sidehill drainages. The slaking, shearing and deep weathering results in deep-
seated flow type failures on moderate slopes. On sleep convergent slopes wilh walercourses , an
initial deep-sealed rotational or lranslalicnal failure of this malerial can sometimes develop into a far
traveling debris lorrent due to the low internal cohesion of lhe sliding mass.

e

Kifs (cm2 of McLaughlin and others, 2000) Melange of lhe Franciscan Complex Central Bell. Deeply
sheared mela-sandstone and mela-argillite wilh cherl and carbonates. Includes large rock blocks with
diverse lithologies. Where the unit is deeply sheared, particularly within lhe argiliite, the rock and
regolith may fail as earthflows. Because lhis unit may contain large deep-sealed earthflow failures with
large inclusions of well indurated sandstone, areas underlain by lhis unil may appear hummocky and
may lack well-defined drainages. Because of lhe pervasive shearing thal limits internal cohesion of the
sliding mass, relatively deep-seated translalional sliding occurring on steeper slopes underlain by Lhis
material can develop into debris flows and occasionally torrents. Scils developed from this sheared
rock are typically plaslic sandy clays and clayey sands, Large blocks of massive sandslone presenl in
the Cenlral Bell are lypically well indurated and support sleep slopes. The soils and colluvium
developed from lhe sandstone are sandy sills to silty sands thal have relalively low cohesion and are
susceplible to debris flows
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Mass-Wasting Features (Marshall & Mendes, 2005)
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Rock slide: Slope movemenl wilh bedrock as ils primary source materal. This class of failure includes rotational and
translational landslides; relalively cohesive slide masses with failure planes that are deep-seated in comparisen lo those
debris slides of similar areal extent. The slide plane is curved in a rotational slide, Movemenl along a planar joint or
bedding surface may be referred lo as translational, Complex versions with combinalions of rolalional heads and
translational movement or earlhflows downslope are common. Y Indicales a scarp; arrows show direction of movement;
queried where the presence of he slide is uncerlain; boundary is solid where aclive, dashed where dormant

Earthflow: Slow lo rapid movement of maslly fine-grained soil with some rocky debris in a semi-viscous, highly plaslic
state. After inilial failure, the mass may llow or creep seasonally in response {o changes in groundwater level. These types
of slope failures often include complexes of nested rotational slides and deeply incised gullies; boundaries are usually
indistinct. Hatch marks at head indicales a scarp: arrow indicates direction of movemenl; queried where the presence of
the slide is uncertain.

Debris slide: Mass of unconsolidaled rock, colluvium, and coarse-grained soil that has moved slowly to rapidly downslope
along a relatively steep, shallow, translational failure plane. Debris slides form steep, unvegetated scars in the head region
and possibly irregular, hummocky deposits in the toe region. Scars commonly ravel and remain unvegelaled for several
seasons depending on slope aspect.

Debris slide slopefsource area: A geomerphic fealure characlerized by sleep, usually well vegelaled slopes thal appear lo
have been sculpted by numerous debris slides and debris flows. Upper reaches (source areas) of these slopes are often
tightly concave and very steep. Soil and colluvium atop bedrock may be disrupted by active debris slides and debris flows.
Slopes near Lhe angle of repose may be relalively slable except where weak bedding planes, bedrock joints and fractures
parallel the slope.

Debris flowHorrent lrack: Long slrelches of bare ground thal have been scoured and eroded to bedrack by extremely rapid
movement of water-laden debris. Debris flows are commonly Iriggered by debris sliding in the source area during high
intensity rains. Debris is often deposited downslope as a tangled mass of organic malerial in a matrix of rock and soil;
debris may be reworked and incorporated into subsequenl evenls; lack of vegetation indicates recent aclivity.

Inner Gorge: A geomorphic feature consisling of steep slopes adjacent lo channels. The gorge typically is crealed by
acceleraled downcutting in response to regional uplift. It is defined as an area of slream bank between the channel and
the firsl break in slope.

Disrupled Ground: Irregular ground surface that may be caused by complex landsliding processes resulling in fealures
thal are indistinguishable or that may be oo small lo delineale individually at 1:24,000; also may include areas affected by
downslope creep, expansive soils, andfor gully erosion, boundaries are usually indistinct.
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Figure 7 McCloud Shaw
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