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Introduction  
In response to the number of slope movements (landslides) and the destruction caused by 
the remnants of Hurricanes Frances and Ivan in western North Carolina in September 
2004, the North Carolina General Assembly authorized the North Carolina Geological 
Survey (NCGS) to produce landslide hazard maps for 19 western counties.  Watauga 
County was selected as the second county after Macon County to be mapped because of 
the large number of landslides and the 14 landslide deaths associated with the A ugust 13-
14, 1940 storm, and the fast -growing population potentially at risk from other slope 
movements.  The intent of the landslide hazard mapping program is to provide the public, 
local government, and local and state emergency agencies with a descripti on and location 
of areas where slope movements have occurred, or are likely to occur, and the general 
areas at risk from these slope movements.  
The slope movement hazard map series for Watauga County consists of four sheets, 
Geologic Hazards Map Series 3 ( GHMS-3), Sheets 1, 2, 3, and 4 designed to be used in 
conjunction with each other.  This map is Sheet 4.  The accompanying maps are: Sheet 1, 
Slope Movements and Slope Movement Deposits Map of Watauga County, North 
Carolina; Sheet 2, Stability Index Map of  Watauga County, North Carolina; and Sheet 3, 
Map of Known and Potential Debris Flow Pathways in Watauga County, North Carolina.  
Map Showing the Zone of Potential Rock Slope Instability with Generalized Bedrock 
Geologic Compilation  
This map delineates a zo ne of potential rock slope instability, bedrock geologic 
compilation map units and major thrust faults.  The zone of potential rock slope instability 
indicates the general area where rock slope failures may be more likely to occur on 
modified slopes.  
Zone of Potential Rock Slope Instability  
NCGS staff conducted reconnaissance studies of bedrock stability conditions throughout 
the County concentrating efforts along a segment of the Linville Falls shear zone in the 
vicinity of the Town of Boone where previou s investigations had identified failures in rock 
slope excavations (Loren Raymond, personal communications, 2005; Trigon Engineering, 
2006, Town of Boone Hazard Map (Working Copy, dated July 14, 2006, scale 1:30,000)).  
Field investigations by the NCGS con firmed that at least 14 unstable rock cut slopes occur 
within a west -northwest trending, 8.7 mi (14 km) long, 0.3 mi (0.5 km) wide zone outlined 
on this map.  NCGS field teams collected over 200 structural measurements and other 
bedrock data at approximate ly 60 different locations within and outside of this zone to 
assess rock types, the degree of rock weathering, the types and frequencies of planes of 
weakness (discontinuities) in the rock, and their relationships to active and past -active rock 
slope failures.  Within this zone, unstable and potentially unstable rock slopes typically 
occur where numerous intersecting planes of weakness coincide with zones of partially - to 
completely-decomposed bedrock (classified in accordance with Willimason, 1984).  
Numerous planes of weakness in the rock within this zone resulted from past ductile and 
brittle faulting along this segment of the now inactive Linville Falls shear zone.  NOTE:  
Rock slides and rock falls also occur elsewhere in the County.  The stability of r ock 
slopes varies depending on site -specific conditions and slope configurations that vary 
throughout the County.  
Bedrock Geology and Stability Index Map Calibration Regions  
Bedrock geologic map units served as the framework to establish calibration region s for 
the Stability Index Map (Sheet 2). Each calibration region has similar geologic and soil 
properties as determined from field studies and laboratory testing.  Correlations between 
soil properties and the parent geologic materials served to constrain r easonable ranges of 
soil parameter values assigned to each calibration region of the Stability Index Map. This 
process was used to establish calibration regions because a modern digital soil survey for 
Watauga County was not available.  
Bedrock Geologic Com pilation Map Production  
To produce the bedrock geologic compilation map in a Geographic Information System 
(GIS), NCGS staff utilized published and unpublished sources of information to scan, 
georegister, and digitize contacts for the bedrock geologic unit s and the traces of major 
faults, and to ascertain bedrock unit and fault nomenclature.  NCGS staff addressed 
discrepancies between the different authors’ work using limited field verification.  Sources 
used for the compilation are listed in the following section, titled "Sources For Geologic 
Information."  

Based on information and data available as of March 18, 2008 concurrent with the GIS versions of the maps released to Watauga County on this date. 

Map Information:
  Datum: North American Datum of 1983
  Coordinate System: State Plane, Zone 3200
  Projection: Lambert Conformal Conic
  Cartography by North Carolina Geological Survey
  Produced in a Geographic Information System (GIS) using ArcGIS™.

Basemap:
Hillshade derived from 20-foot resolution LiDAR (Light
Detecting And Ranging) digital elevation data provided
by the North Carolina Floodplain Mapping Program using
a sun azimuth of 315° and a sun altitude of 45°.
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Phyllonitic, mylonitic, and ultramylonitic basement rocks, metadiorite,
metatonalite, mafic rocks, and tectonically emplaced blocks of Pztbsv

Sheared and unsheared blocks of metasandstone, quartzite, metaarkose,
conglomerate, metavolcanics

Spruce Pine Plutonic Suite granitic intrusives and pegmatite:  areas where
dikes/sills of biotite-muscovite granitic intrusives and pegmatite are greater or
equal  to abundance of Zabg

Linville Metadiabase: dikes/sills of metadiabase,  greenstone, and amphibolite

Granitic gneiss and pegmatite

Pzmy

Pztbsv

Dsp

S?lmd

Pzgp

Muscovite biotite gneiss:  interlayered, locally sulphidic metagreywacke,
metasiltstone, schist, and Zata

Biotite hornblende metagabbro

Aluminous schist

Calc-silicate granofels

Amphibolite:  massive to well foliated; intrusive/extrusive; some metasediments

Metadunite, metaperidotite, serpentinite, soapstoneZatu

Zata

Zatcs

Zatm

Zats

Zatmgb

Bakersville MetagabbroZcbg

Zcbgr - Beech Metagranite: medium-coarse grained, massive to well foliated to
    sheared and lineated; locally phyllonitic

Zca - Aegirine alkalic metagranite and granitic gneiss:  coarse grained, massive,
    poorly foliated,  to protomylonitic

Zcco - Crab Orchard Creek biotite granite: medium grained, massive, to well
    foliated

Zcbc - Broadstone Camp alkalic metagranite: medium to coarse grained, massive to
    well foliated

Zcw - Whaley Granitic Gneiss: medium to coarse grained, equigranular, massive to
    well foliated

Quartz and pink feldspar crystal metavolcanics:  phyllitic to schistose; resembles
quartzite and meta-arkose

Greenstone: schistose, massive; amygdaloidal; with metasediments; includes
Montezuma Member Metabasalt in upper part

Meta-arkose, metaconglomerate, metasiltstone, slate:  sericitic; metaconglomerate
is granule-sized and cross bedded

Meta-arkose, feldspathic metasandstone (northwest portion); sericitc quartz
metasasandstone, quartz sericite schist, orthoquartzite (southeast portion)

Metasiltstone, phyllite, metagraywacke, arkose: locally with thin iron-dolomite
bearing marble

Metagabbro:  coarse grained to blastomylonitic

Metagraywacke, metasiltstone, phyllite:  cross-bedded, graded, conglomeratic

Zgms

Zgmaq

Zgmw

Zgma

Zgmg

Zgmf

PzZmgb

Felsic metavolcanics and metasediments, undivided

Metagreywacke, greenstone, sericite phyllite, sericitic metarhyoliteZgmwgf

Zgmu

Granite and granitic gneiss:  medium to coarse grained,  with mylonitic and
phyllonitic zones, locally with fluorite; possibly correlative with Cranberry Gneiss
or Crossnore Plutonic Suite Granites

Watauga River Gneiss:  biotite granodioritic/quartz monzonitic orthogneiss,
massive to ultramylonitic, locally porphyroclastic

Blowing Rock Gneiss: calcareous, biotite-rich, potassium feldspar-augen, granitic
to granodioritic gneiss, interlayered with biotite gneiss, metasediments,
metavolcanics

Cranberry Gneiss: Well layered biotite granitic gneiss and schist, lesser massive
and mylonitic quartzofeldspathic gneiss

Valle Crucis granitic gneiss, biotite gneiss, migmatitic gneiss:  well foliated,
layered to non-layered, massive to sheared, fine to coarse grained, equigranular to
porphyroclastic

Pumpkin Patch Metamorphic Suite:  Zone of interlayered, porphyroclastic to
mylonitic granitic and mafic gneisses, migmatites, schistsYpp

Yvcg

Ycg

Ybrg

Ywrg

Zygg

Unicoi Formation, lower portion:  Interlayered feldspathic metaconglomerate,
feldspathic metasandstone, metasiltstone, quartzite, and locally mafic metavolcanicsulЄ

Unicoi Formation, upper portion:  Conglomeratic metasandstone, quartzite,
phyllitic mudstoneuuЄ

Amphibolite and hornblende gneiss:  massive to well foliated, interlayered with
ZabgZaba

Gneiss:  laminated,  thinly layered, to locally massive and conglomeratic
metagreywacke and metasiltstone, interlayered with schist, phyllite, and ZabaZabg
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