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castiglDale This mappresents landslideinventoryfor the SeelyCreekandBig BearCreekdrainagesSanpeteand The characteristicsisedto classifylandslideswvereobservedn aerialphotographyof variousdates,on The confidenceof landslidemappingis basedon the visual clarity of boundariesroundthe sourceand
EmeryCountiesUtah,atascaleof 1:24,000Thepurposeof themapandaccompanyingeodatabasare topographicquadranglemaps,in Manti-La Sal National Forestreports,on 0.75-meterlidar imagery the deposit. Erosion or vegetatiomyrobscure boundaries, making thenficlilt to map accurately
to showandcharacterizéistoricalandprehistoridandslidedargerthanabout50feetacrosgheir shortest whereavailable andin thefield. Ourlandslideclassificationprotocolanddatabasschemaaresimilar to
dimensionandto provideinformationusefulfor managindandslideproblemsThemapandaccompany that usedby the California GeologicalSurvey(Irvine andothers,2007) andthe OregonDepartmenbf High: Thelandslideboundanryis clearlyevidentanddiscernableThelandslidegenerally
ing geodatabaseerepreparedy the Utah GeologicalSurveyasa cooperativeprojectfor the Manti-La GeologyandMineral Industries(BurnsandMadin, 2009).Landslideclassificationis basedorimarily on I:I shows features indicative of recent movement.
g Sal National ForesThe map covers 80 square miles on the eastofittee\Wasatch Plateau in the Seely terminologyandmappingcriteriaof Varneg1978),Wieczorek(1984),CrudenandVarneg1996),Keaton
CreekandBig Bear CreekdrainageqUtah AutomatedGeographidReferenceCenter 2018). We used andDeGraf (1996),andHaskinsand others(1998).Landslidedepositsare classifiedbasedon type of == Moderate:Some,but not all partsof the boundaryare clearly evident;otherpartsare
geographidnformation system(GIS) softwareto capture store,anddisplay the datafor eachmapped geologicmaterialandtype of movementWherea landslidesourcecould beidentifiedandmappedthe L — — 1 approximate or gradational. Diagnostic landforms are generally present.
landslide. Thelandslidedatais includedin theUtah LandslidelnventoryMappedAreasDatabaseUtah sourcewas classifiedbasedon the geomorphicsourcetype. Both the landslidedepositand sourceare
Automated Geographic Reference Ceri2€i9). furtherclassifiedbasedn landslidemovemengctivity andboundary-mappingonfidenceThegeodata SRRl : Low: The boundaryis difficult to determineand is approximatelylocated,and few
base includes additional landslide information not shown on the map. R s diagnostic landforms may be present.
:l Hydrologic unit boundary Landslide Deposit Materials and Movement . . . .
|:| Future Mapping — Manti-La Sal National Forest Geology and Landslides in the Seely @ek and Big BearCreek Drainages
_osT Area mapped using 0.75-meter lidar Each landslide deposit is assigned a two-part name based on dominant material type and movement type vandBia BearCreekdrainaged h herrendof theWasatctP! brevi
: Manti-La Sal National Forest Boundary after CrudenandVarneg1996).The materialis classifiedasrock or soil, andsoil is furthersubdividedas el eelyCreekan 'r? car.ree ra:cnar\]ge e;eart e_solutd errfg4ooéoe alsatc | ateau rewlousd
—MS L ) ) . ) debris(mostlycoarsethansand-sizgarticles)or earth(mostlysand-sizer finer particles) Theobserved geologic m?phplnlgln t egasterrm;agfo t de Stulyaéﬁ_amfg% 1es : d hy a]-scaRe:oa re_so7u Irce-rz ate
We preparedthe Iandslldelnvento_ry by a_nal_yzmg and interpreting 16 dlfferent setsqf stereoand movementypesconsistof falls, flows, andslides(rotationalandtranslational). We usedthe following mapping 0 the Ferron Canyon 7.5' qua rangle (Ellis, ) and th¥/dibms eservoir Hua ran-
orthophotoaerial photographyacquiredperiodicallyfrom 1940through2016,which providea 76-year landslide names in our mapping: gle (Kitzmiller, 1982). Smallerscalemappingincludesthe 1:100,000-scalgeologicmapof the Manti
UTAH GEOLOGICAL SURVEY PUBLISHED WASATCH PLATEAU AREA LANDSLIDE history of landslidingin upperSeelyandBig BearCreeks(photographydatesandscalearegivenin our ' 30' x 60 quadranglgWitkind andothers,1987). Geologicunits in the areaconsistof, from oldestto
INVEN TORY MAPS _ aerial photographseferencdist). We alsousedhigh-resolution0.75-metedight detectionandranging RF rockfall youngestCretaceouslackhawkFormation,Castlegaté&Ssandstoneand Price River Formation;Tertia
DS-T psT (lidar) datain the easternmostaparea(Woolpert,2014).We recordedspatialandtabulardatafor each RS-R rock slide. rotational ry-CretaceoudNorth Horn Formation;Tertiary Flagstaf Limestone;and Quaternarydepositsncluding
Map 247DM — McDonald, G.N., and Giraud, R.E., 2011, Landslideinventory map of Twelvemile Canyon, mappedandslide. Spatialdatapertainto landslidedepositandlandslidegeomorphicsourcetype; source RS-T rock slide ’translational till, alluvium, colluvium, andlandslidedebris(Ellis, 1981;Kitzmiller, 1982;Witkind andothers,1987).
Sanpete Couwt Utah: Utah Geological Survey Map 247DM, scale 1:24,000. typesincludeslide andflow main scarpsyrockfall outcrops,anddebris-flowsourceareasandchannels. DS-T debris slicie translational The Blackhawk Formation contains sandstone shaley siltstone, shale, and coal. The Castlegate
Tabulardatadescribdandslidecharacteristicén text or numericform. The spatialandtabulardataare DFL debris flowl Sandstoneontainsmassivesandstonavith someconglomerateThe Price River Formationcontains
Map 273DM — Beukelman,G.S., Erickson, B.E., and Giraud, R.E., 2015, Landslideinventory map of the storedin the databaseand linked to the inventory map. Landslideinformation storedin the database EEL earth flow sandstonandshale TheNorth Horn Formationis primarily shalewith lesseramountf sandstoneThe
Sixmile CanyonandNorth Hollow area,SanpeteCounty Utah: Utah GeologicalSurveyMap 273DM, scale includesarea,materialtype, movementype, landslidedepositname landslidesourcename,movement Flagstaf Limestonecontainsshaleand limestoneand is the cap rock of the WasatchPlateau.The
1:24,000. N ps.T activity, thicknessmovementdirection,approximatemovementdates,geologicunit(s) associatedvith Flagstaf formslong, linearoutcropsandcliffs alongCoveMountain,Lake Mountain, Trail Ridge,Buck
~__ PSTN s the landslide, confidence in mapped boundaries, mapper name,\pegerename, and comments. Landslide Source Type Ridge, WagonRoadRidge, Ridley Ridge, OlsenBench,andthe headwaterirquesof SeelyCreekand
SpecialStudy153— McDonald,G.N.,andGiraud,R.E.,2014,Landslideinventorymapof the 2012Seeleyfire Ms Big BearCreek. Bedrockunits are generallyflat lying, excepton Horseshod-lat, OlsenBench,and
area, Carbon and Emery Counties, Utah: Utah Geological Survey Special Study 153, scale 1:24,000. Landslidesourceareasareclassifiedbasecon geomorphic source typ€liff bandsand Ridley Ridge,wherebeddingdipsseveradegreeso thesouth.Thewesternandeasterrpartsof themap
outcropsaretypically the sourceareasfor rockfall depositsMain scarpsaretypically areaare cut by high-angle predominantlynorth-south-trendingormalfaults. The WagonRoadRidge
SpecialStudy155— McDonald,G.N., andGiraud,R.E.,2015,Landslideinventorymapfor the UpperMuddy thesourceareafor slideandflow depositsA debris-flowsources theerodedareaabove fault zoneextendsthroughthe easterrpart of the Big Bear Creekdrainage(Ellis, 1981; Witkind and
Creek area, Sanpete and Sevier Counties, Utah: Utah Geological Survey Special Study 155, scale 1:24,000 DST the deposit.We identified the following landslide source types in our mapping: others,1987).The SnowLake graben(Foley andothers,1986;Utah GeologicalSurvey 2019a)extends
—Ms throughthe westernpart of the upperwatershedsind locally displacesglacial moraines.Both John
SpecialStudy 161 — Giraud,R.E.,andMcDonald,G.N., 2017, Landslideinventory map of the FerronCreek - ocC outcrop AugustLakeandSnowLakearewithin thegraberandlie in depressionsreatedoy displacemenalong
area, Sanpete and Emery Counties, Utah: Utah Geological Survey Special Study 161, scale 1:24,000. pST '//'DS'T MS— MS main scarp the eastSnowLake grabenfault. The JoesValley grabenwest-boundindgault cutsacrosdower Seely
DS-T Ms DS-T DF-S debris-flow-source area Creek west of Joedalley Reservoir (Foley and others, 1986; Utah Geological SuPg4¥b).
SpecialStudy 164 (this map)— Giraud,R.E.,andMcDonald,G.N.,2019,Landslideinventorymapof the Seely
CreekandBig Bear CreekdrainagesSanpeteand Emery Counties,Utah: Utah GeologicalSurvey Special QA Landslide MovementActivity Prominenteast-facingcirquesare presentat higherelevationsin the headsof Cove Creek,Lake Fork
Study 164, scale 1:24,000. psT Creek,Little BearCreek,North Fork and SouthFork Big Bear Creek,SeelyCreek,and BecksCreek
DS-T— / We classifiedlandslidedepositandsourceactivity basedn landslidefeaturesobservedn aerialphoto- (Larson,1996).The cirquesarewide andshallowwith relief up to 1400feetandbroad,gently sloping
1 W " | B graphs, in the field, and/or on O-A%eter lidar imagerwhere available. floors. Big Bear and Cove Creeksconvege aboveFerron Creekand have erodeda narrow steep,
| oc—/cs‘\ MS / ; \ 5‘{‘/059}/ V-shapededrockgomethatcutsprogressivelydown-sectiorinto the PriceRiver Formation Castlegate
- RE™ S\ \;{,/DST ‘ P b Ridge Active or historical: The landslide has documentednovementor landslidefeatures Sandstone, and Blackhawk Fornoati
Ds-T/\ \ | ’//\ Olsen “ observed on aerial photography and/or in the field indicative of historical movement.
\ — e 1 Bench Weak geologic units within the Seely and Big Bear Creek drainagesshow evidenceof widespread
i y 13 RF MS\;‘ T TA7S RS é‘ ‘ Dormantor very slow moving: Landslidedepositiandformsarefreshor unerodedbut landsliding Weatheredhaleandmudstonen the North Horn Formationproducethelargestandgreatest
| /| 2 ‘ - L T AN thereis no evidenceof historicalmovementLandslidemovements suspendedr ata numberof landslideson the WasatchPlateauMcDonaldandGiraud,2011). Thelong, linearoutcrops
oc” / — DS-T— _RsT slow ratepreventingdevelopmenbf sharprecognizabldeaturesassociatedvith active and cliffs of the Flagstaf Limestonearea commonsourceof rockfall. Our mappingshowsthat most
RF —rF / = movement allowig erosion to smooth existing features. activelandslidesarereactivationof pre-existinglandslides Pre-existingandslidesareproneto reacti
39 U20'N —DS-T OC// / DSTE vation due to their weak strengthazacteristics. R
g Dormant-erodedt.andslidedepositlandformsare smoothed subduedandincisedby —39 U20'N
DS-T erosion. Themapareahasalong history of damagindandslidesDuring the springof 1983,alandslideblocked
RE A RS.T JRF ForestRoadFH8, the east-westoute betweenOrangevilleand Ephraim (U.S. ForestService,1983).
DFL— ocZ_ N // DS-T LandslidesalsodamagedkylineDrive or ForestRoad150northof SnowLakein 2011. Numerousther
DFL /PST RF Ser smalllandslidesoccurredafter melting of above-normasnowpacksn the 1980s(U.S. ForestService,
Y / DFL DS-T 1983)andin 2011. The Slide Lake landslide,a 1.2-mile-longearthflow, is 3 mileswestof JoesValley
PSTS DS-T RF Reservoir Aerial photographyand field observationdndicatethat the Slide Lake landslideis active
_ DS-T\ MS~ DS-T ~Ms nearlyeveryyearandthat the landslides toe locally pondsandrestrictsthe flow of SeelyCreek.The
psT psT ~DST DST—  por DS bS.T landslidehadsignificantmovementn 1983andreleasededimeninto SeelyCreekanddownstreaninto
_DST el AN i Ds-T JoesValley Reservoir(Kaliser, 1989). The Slide Lake landslideandtwo otherlandslidesnorthof Seely
—DbST —DFL DS T~ DS-T Creekat this location have the potentialto dam the creek. Landslidelamshave causedproblems
_—DS-T /Ds-T/ DS-T DS-T elsewherenthe WasatchPlateauA 1983landslidedammedSouthFork TwelvemileCreekandponded
__DFL DS-T— oSt oEL \ \\ \ / \ water that overtoppedthe dam, producinga debrisflow that traveled2.4 miles downstreambefore
_ DS T | bRt N ™~ NS DS-T burying part of Pinchot Campgroundglser 1989; McDonald and Giraud, 201
~DFL NN DS-T
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DS-T oSt DS-T psT " psr DST
DS-T DS-T DS-T PST( MS Aerial photographéstedhere with theexceptionof ESRlimageryandthe NationalAgricultureImagery
7DS'T N DS-TN_ DS-T Programand Google orthophotos,are available online via the UGS Aerial Imagery Collection at
ber DS-T DFL DFL— DS-T https://geodata.geologytah.gov/imageryl/.
’ DS-T
i _Ds-T
bt DS-T bS-T / DS-T DFL DS-T ESRI, 2018, World imagery 2011 orthophotographyArcGIS online map service,accessedviarch 30,
DFL\ DS.T 2018.
DS-T - DS-T DS-T bsT
NationalAeronauticandSpaceAdministration,1981,Aerial photographyProjectCode3029,frames85
—Ds-T DS-T —~Ms DS-T DS-T through 91, 202 through 208, color infrared, approximate scaleQDO.
DS-T—
DS-T— DS-T esT Soil ConservatiorService,1940,Aerial photographyProjectCodeCOK, frames2-34 through38, 3-10
DS-T through14, 3-51through61, and3-86through90, dated8-11-1940,4-7 through12, dated8-27-1940,
o RS-T DS-T 4-77through88, 4-131through140, dated8-29-1940 4-155through163, datedo-10-1940blackand
DS-T— DS-T et I white, approximate scale 1:20,000.
E RS-T DS-T
bs-T bS-T — s DS-T DS-T DS-T DS-T U.S.ForestService Manti-La SalNationalForest, 1964 Aerial photographyProjectCodeENR9, frames
DS-T / \ DS-T DS-T 220through224,273through280,ProjectCodeENR 10, frames49through60,104through115, dated
DFL DS-T bPSTN 9-11-1964, black and white, approximate scale 1:15,480.
DS-T Nosr DS-T DS-T DS T DS-T DS-T —DS-T DFL
o bFL DS-T DS-T DS-T U.S. ForestService,Manti-La Sal National Forest,1965, Aerial photographyProject Code ENR 11,
DS-T ~ws ST - DT\ — PR DS-T “\ N frames8 through22, 66 through79, 107 through116, dated8-24-1965 ProjectCodeENR 14, frames
_-DFL DS-T RS-T DS-T - \ \\ 51 through 54, dated 10-6-1965, black and white, approximate $:15,480.
DS-T DS-T DS-T DS-T DS-T bS-T \
DS-T RE MS \ \ U.S.ForestService Manti-La SalNationalForest,1976 Aerial photographyProjectCode49007 frames
__psT RS-T ps1” DS-T Ds-T \ . 576-21through24, 576-28through31, 576-66through68, 576-116 through127,676-21through36,
. bs-T _—Ms DS-T \ \ i 676-55through72, 676-109through118, 676-147through152, dated7-4-1976,color andblack and
DS-T DS-T DS.T >~ DS-T DS-T o et DS-T ’—‘\>DS'T ‘ white, approximate scale 1:15,840.
bsT DS-T DS-T . DS-T DS.T bst\ “\ U.S. ForestService,Manti-La Sal National Forest, 1984, Aerial photography Project Code 614101,
ST ps-T RST berT DST Lo DS-T ’ DS-T \ bsT ) frames183-228through 236, 184-143through 187, dated9-19-1984,frames284-209through 225
y DS-T DS-T y ! \ dated9-10-1984 frames384-19and 20, 384-109through122, dated9-27-1984 color, approximate
DS-T _ RsT EFE DS-T /Ms ~DFL \ .
DS-T DS-T psT S- _DS-T DS-T \ N\ scale 1:12,000.
DST _DST / e el DS-T RS-T DS-T DS-T \ \ ‘\
N DS-T DS-T os1l” __DST \ DsS-T ? DS-T ST DS-T~_ psT- "-\ \Ds T \ U.S. ForestService,Manti-La Sal National Forest,1985, Aerial photography Project Code 614101,
DS-T DST—_ DS-T - - DS-T bt \/DS_T RS-T DS-T DS-T DST  DST  par— et DST DS-T ‘.\ ~psT l frames 784-55 through 62, 784-121 through 128, dated 8-7-&6Rf approximate scale 1:12,000
RS-T DFL \
DS-T DS-T DS-T - DS-T DS-T DS-T \\ g U.S. ForestService,Manti-La Sal National Forest,1991, Aerial photography Project Code 614100,
i RS-T \DST \ frames190-19through33, datedd-24-1991 frames390-52through65, 390-109through125,390-146
DS-T RS-T DS-T \ \ through 163, 390-203through 215, 490-9 through 25, 490-64 through 68, dated 9-25-199, color,
bS-T DS-T DS-T EF \ approximate scale 1:15,840.
DS-T DS-T \
DS T \ ‘\ UtahAutomatedGeographidReferenceCenter 2018,U.S. GeologicalSurveymid-1990sblackandwhite
\ \ orthophotosand 2004, 2006, 2009, 2011, 2014, and 2016 National Agriculture Imagery Program
DS-T DS-T \ color orthophotosand Google 2015 high resolutioncolor orthophotos: Online, https://gis.utah.gov/
DS-T \ aerial-photographyiccesseilarch30,2018.
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