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S'lUDY OF IANIl3LID.ES WEST OF 'IHE K & J SUBDIVISION 
Dl SNAKE CREEK CANYON, WASATCH 0XJNlY, t1rAH 

By :Robert H. Klauk arxl William M.llvey 

rrhe K & J SUbdivisim in Snake creek canyon, Wasatch County, utah is within 

a laxge larXlslide canplex that forme:i after late-Pleistocene deglaciation. 

Although the la:rge larXlslides have ceased, smaller, shallow slides on steep 

hillsides within the canplex continue to fail. 'nlree active lamslides are 

presently an a steep hillside west of the su1x1ivision. wasatch County placed a 

moratorium on new deve10pnent in the suJ:x:1ivision until. it could be detennined 

if the unstable hillside was a d.an;er to the developnent. 

'!be three larXlslid.es occurred between 1982 an:1 1985 as a result of an 

exten::led. period of above-nonnal precipitation which destabilized the 

unconsolidated sediments that <XNer near-su:rface bedrock. Although these 

slides have not stabilized, shallow failure planes arxl considerable distances 

fran the property line prevent the larrlslides fran adversely affecting the 

subdivision. Future slides in this unstable area also will not affect the 

su1x1ivision. Slopes lltmediately adjacent to the su1x1ivision are less steep, 

exhibit no historical lamslide activity, an:i therefore are lOOre stable. 

Developnent of the hillside that includes the recent slides I however I will 

further distUl:b an unstable setting, accelerating failure. Dwell~ 

constructed in this area would be threatened. 'Iherefore, prior to development 

in arr:t part of the large lamslide canplex, a detailed geologic/soils 

engineering study should be con:lucted to address slope stability. 



mrROlDCl'ION 

Ba.ckgraml ani Purpose 

In response to a request fran. Rebert A. Mathis, Wasatch County Planner, the 

utah Geological ani Mineral SUrvey (tDS) made an investigation of slope 

failure ani nu:1flC7il hazards to the K & J SUbdivision in Snake Creek canyon, 

Wasatch County, utah (figure 1). ~ area investigated is located in the SE 

1/4 sec. 18 ani SW 1/4 sec. 17, T. 3 S. R. 4 E., salt lake Baseline am 

Meridian a.rxi includes the subdivision ani the hillside to the southwest (figure 

2). Mr. Mathis placed a nmatorium on further developnent in the subdivision 

until the hazard could be evaluated. '!he p.u:pose of the investigation was to 

detennine: 1) the cause of three slope failures ani an associated debris 

flC7iljDl.:d flow that occurred on an east-facirg' slope above the subdivision in 

the sprin;J of 1985; 2) if continued movement of these failures could enJanger 

the subdivision; an:i 3) if other, presently inactive, areas on the hillside 

could fail am enJanger the subdivision or future develop.nent in other areas of 

the canyon. 

Scope of Work 

'!he scope of 'NOr.k for this investigation included: 

1. Review of p,lblishe:i ani available unp.lblishe:i literature an:i other 

infonnation includirg reports, maps, ani well logs pertinent to the 

geology, hydrology, ani soils of the site. 

2. Examination of stereoscopic aerial photographs of the site. 

3. Aerial:reconnaissance of the site. 

4. Seismic refraction profilirg. 
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Figure 1. Regional location map of the study 
area in Wasatch County, Utah. 
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Base map modified from U.S.G.S. 7~" 
topographic quadrangle maps - Brighton 
and Heber City, Utah. 
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Figure 2. Location map of the study area in wasatch County, Utah. 
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5. Field reconna.issalx:, geologic mappin; and profilin;. 

6. Report writirq. 

'!he scope of work did not include test oorings or the excavation of test 

pits. 

Bettin; 

!]he K & J SUlxlivision is less than 2 miles above the no.rt:h of Snake creek 

canyon in the wasatch Ran1e (figure 2). '!he subdivision occupies the base of 

the hillside an the sout:hTNest side of the canyon that has upper slopes greater 

tl'lan 55 percent. 'lhe 3 larXlslides hereafter referred to as slides I, II and 

III are located on this slope (figure 3). 'nlick brush, scrub oak, aspen and 

scattered evergreen trees CX1Ver the slope. Two sprin;s present on the hillside 

have been developed for culinary use for the sulxtivision. A 2-.inch. diameter 

PVC pipe carries water fran concrete collection boxes at each spring 

(designated as 1 and 2) to a water tank downslope (figure 3). Asscx:iated with 

developnent of these sprin;s is a :road complex that was in place prior to 1969 

as evidenced fran air~. Part of the road carplex was used as a 

S1"lOWIl¥::>bile trail for Wasatch Mountain state Park (located in the canyon) from 

1982 to 1984 (figure 3). An unnamed ~ drainage originating high on the 

hillside enters Snake creek within ~ subdivision. Elevations in the study 

area range fran 7,320 feet at sprin;s 1 an:l 2 to less than 6,500 feet in the 

channel of Snake creek. Mean annual precipitation for this area is between 20 

arxi 30 inches, fallin;J mainly in the for.m of snow (Jeppson an:i others, 1968). 
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Figure 3. Oblique air photograph of the study area in 
Snake Creek Canyon, Wasatch County Utah. 
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GEDLOOY BY ffiEVICUS lNVESTIGA'IORS 

'!he K & J SUbdivision is located. in the Wasatch Range of the Middle Rocky 

Mountain physiographic province (stokes, 1977). Baker arxl others (1966) have 

mapped glacial lOOraine deposits on the southwest side of the canyon in the 

vicinity of ani incluiinq the sub:iivision (figure 4).. '!hey also mapped a large 

laroslide on the northeast side of snake creek canyon (figure 4). 

Bedrock does not crop out on the hillside adjacent to or in the 

subdivision. However, bedrock is exposed within a one-half mile radius of the 

sub:iivision ani includes the Mississippian Humbug ani to.1ghnut Fonnations, and 

the Pennsylvanian Rouni Valley Limestone ani Weber Quartzite (Baker am others, 

1966; figure 4). 'lhe Humbug Formation is cuuposed of gray limestone with 

interbedded, tan sarrlstone. Gray, fossiliferous, silty limestone, black shale, 

ani rusty sarrlstone make up the In.lghnut. Fonnation. -nte Rouni Valley Limestone 

is gray limestone with chert nodules ani silicified fossils, whereas the Weber 

Quartzite is gray quartzite ani limey sarrlstone with sane gray to white, 

intet:iJedded limestone ani dolani tee 

Several normal faults stri.k:i.n; in various directions have been mapped 

within 2 miles of the. subdivision; however none are closer than 3500 feet and 

all are considered inactive. 

GIUJND WATER 

Acco:r:din;J to Baker (1970), consolidated rocks are the principal source of 

groun:l water in the study area. Bedrock in Snake creek canyon has been 

subjected to considerable deformation and. is highly fractured, faulted, and 

folded.. Because bedrock consists primarily of carbonate rocks, solution 

cavities are aburrlant. 'Ihus, water llX)Ves easily alan; numerous fractures I 

-7-



o Scale 
4000 Feet ---- Allu\'ial deposits 

Contour interval 40 feet 
Qal, .t .... " '" grn",,1 and ""lIty fiU 
Qt tal ... R7!rl ltiglt-<l7UJU all" ili<Jl '<>M_ 
Qis. laM"lid,. 

Figure 4. Geology including the study 
area in wasatch County, 
Utah (modified from Baker 
and others, 1966). 
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solution cavities, ani fault planes. Baker (1970) also reports that the Weber 

Quartzite an:i ccu:ix>nate :rocks of Mississippian am Pennsylvanian age yield 

water to many sprin;Js in this part of the Wasatch M:Iuntains. 'Ihese rock units 

crop cut in t".he stu:ly area ani may p:t'OV'ide cc:n:luits for grourrl water that 

recharges sprirq.; 1 ani 2, developed as cul.inaxy sources for the subdivision 

(figure 3). 

RESUIlIS OF DWESTIGATION 

Air Rloto Analysis an:l Field Rec:xmnaissance 

Air photo analysis :revealed that the K & J SUbdivision am part of the 

hillside to the southwest, mapped by Baker ani others (1966) as mantled by 

glacial lOOraine deposits, is part of what ~ to be a large, lan::lslide 

cxmplex that failed since late-Pleistocene deglaciation 14,000 years ago. 'Ihe 

extent of the slide canplex is presented in figure 5. '!he canplex is pr:iJnarily 

made up of large in:tividual earth flONS; the zones of accunulation from a 

number of these flONS appear to have blocked Snake Creek v41ich subsequently cut 

through to its present base level, acxx:mxtirq for its incised UDz:pholcgy 

through the stu:ly area. 

'!be field investigation of the hillside above the K & J SUbdivision 

identified three separate, active debris slides in an area between two large 

earth flows (figure 3). Material displaced an:l/or exp:>Sed by these failures 

consists of hetero;Jeneous clay, silt, sarxi, gravel, cobbles, am boulders. rrhe 

investigation also discovered lOOrph.ologica1 evidence that areas adjacent to 

these presently active slides have also failed at various times in the past, 

substantiating what was observed on the air Iilotographs. Figure 3 identifies 

such an area adjacent to slide II. 'Ihe previous slide is sufficiently old that 

the area has revegetated and masked the failure. A secom area, between slides 
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II am III, is devoid of trees ani may represent another, young failure 

(figures 3 ani 6). Trees may not have had time to reoccupy this slope since 

the event. 

Alt:hcllgh no cutcrops are present, shallow road cuts on the hillside locally 

expose bedrock, in:iicatirg the colluvial mantle is thin. It could not be 

deteJ:m:ined if this bedrock had been previously displaced by the large slide. 

To further investigate the thickness of colluvium on the hillside where bedrock 

is not exposed in road cuts, a seismic refraction line was run. Figure 3 shows 

the location of the geophone array. Intel:pretation of velocity data from 

refraction lines 1 arx1 1-reverse deteJ:mi.ned an average depth to bedrock of 19 

feet, in:iicatirg a relatively shallow mantle on JOOSt of the hillside. nus 

ilrplies the failure planes for the recent slides are shallow am may be 

struct:urally controlled by the contact between bedrock ani the overlying 

colluvium. Arrival times versus distance plots for sw:vey lines 1 am 1-

:reverse are presented in figure 7. '!he derived thicknesses ani velocities are 

listed in table 1. 

1 

Table 1. layer velocities ani thickness deteJ:mi.ned fran 

seismjc refraction sw:vey in the study area. 

Velocity No.1 Velocity No.2 Depth to Bedrock 

968 ft./sec. 7692 ft./sec. 18.5 ft. 

1-reverse 1000 ft./sec. 8333 ft./sec. 19.5 ft. 
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Figure 6. Area devoid of trees that may identify a previous 
lan::islide. 
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Figure 7. Results of seismic refraction sw::vey. Profile I-reverse was 
corrlucted to verify results of profile 1. 
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Profili.n; am ~ing Active Debris Slides 

Profiles were measured near the center of each landslide using a tape and 

Brunton catpaSS. Profiles begin am eni on undist:tn:be:i slopes above and below 

the failures. Detailed absel:va.tions of slide features were made during 

profilirg. Furthetm::>re, reference points were established to aid in mappin;J 

the remainirq dimensions and features of the slides with a Brunton catpaSS and 

a tape. Fach slide has characteristics that distinguish it fran the others and 

all are described separately. 

Slide I 

Slide I is a small translational debris slide approximately 50 feet long 

and 80 feet wide located at the eni of an access road (figure 3; plate 1). The 

road has not been maintained for several years. Un:1isbn:tJecl slopes above (60 

percent) arxl below (53 percent) the slide are heavily vegetated. '!he main 

scarp coincides with the road an:i exhibits a maximum offset of 4.0 feet. 

Profile I-I' shows a shallow projected failure plane (plate 1). 

Slide II 

Slide II, located. approximately 350 feet southeast of slide I, is a conplex 

debris slide catposed of multiple failures (figure 3; plate 2). '!he maximum 

width of the disturbed zone is greater than 200 feet; total lergth is lOOre than 

350 feet. '!he failure plane(s) is shallow and IIay be structurally controlled 

by the contact between bedrock an:! the averlyln3' unconsolidated material. 

Slopes above an:} below the failures are 40 percent whereas slopes adjacent to 

the complex are 60 percent. '!he entire area is heavily vegetated. 
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'!he ~ main scarp occurs in the same unrnaintained road as slide I 

(figures 3 ani 8). 'Ibis scarp is cx:mplex ani has a maximum offset of 6. 7 feet 

(plate 2). I!he main scarp exten:1s for more than 190 feet along the road; 

however, significant m::JVement below the scarp occurs in a failure zone less 

than 60 feet wide identified by areas C ani E on plate 2. 'nle zone of 

acctlDl]]ation (toe) associated with this failure is above the lower road 

previoosly used as a snowndJile trail. Blocks of detached material with back

rotated aspen ani scrub oak are present in the ~ parts of this zone. Below 

the back-rotated blocks, but still above the lower road, is an area partially 

devoid of vegetation ani colluvium. '!he material fonnerly oocupyj.rg this part 

of the slide is thought to have slmnped onto the la.Ner :road an::! been re.nv:wed 

clurin:J maintenance of the snowndJile trail in 1983 an:} 1984. 'Ibis area is 

designated as E on plate 2. 

'!he main scarp for a secon:l debris slide in this complex is in the lower 

:road inunediately below area E dj soJSsed above (plate 2; figure 9). '!he scarp 

has a maximum displacement of 4.5 feet ani is associated with back-rotate:i 

block A' on plate 2. rr\Yo areas of bllqing (C') separated by an area where 

material has been :t"Em)Ved (E') are also asscx::iated with this secoro debris 

slide. Profiles II-II' an:} II' '-II' II present shallCM failure planes for the 

~ ani lower slides (plate 2) • 

Parallel with am approximately 60 feet to the southeast of the upper slide 

(borders area F on plate 2) is a continuous fracture that exten:1s from the 

upper to the lower road (plate 2). Max:i.nrum offset along this fracture is 5.0 

feet. A well-developed fracture/offset system with a maximum displacenent of 

2.0 feet is parallel to, ani approximately 100 feet northeast of I the upper 

slide (borders area F t on plate 2). '!hick vegetation obsaJrs this fracture 

system. A tape am Brunton survey was coniucted to approximately locate some 
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Figure 8. Uppennost main scarp in slide II complex. 

Figure 9. Main scarp in lower road (snowmobile 

trail in slide II complex). 

-15-



of the fractures cutifXJSin:::J this system. Orientations were rreasured with a 

Brunton canpa.ss. 

'IWo minor slump blocks identified as A I I am A I I' on plate 2 are in the 

lower road on either side of the head scarp of the lower slide. Offsets on 

these blocks are 3.0 feet or less. A small seep in block A I I remained wet 

through the summer ani into the fall (figure 10). '!he northwestern edge of 

this slump ext:erXIs d.ownslope in a northeasterly direction for approximately 50 

feet. FUrther d.ownslope a series of short transverse offsets/cracks have 

fonned. '!he offset borderin:::J "the other side of this slump block continues 

downslope, eventually becc::min3' a crack with no displacement before bein:::J 

obscured by thick vegetation. Offsets borderin:::J slump block AI I I could only be 

traced a feN feet downslope. 

Figure 10. Seep on lower road within slide II, area A", 
plate 3. 
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Slide III 

Slide III, located 300 feet north of Slide II, is a translational debris 

slide with an associated debris flaN that charged to a mud flow further 

downslope (figure 3; plate 3). Maxintnn width is 120 feet. Length of the 

principal di.sb.n:i:>ed area is approxiJDately 220 feet. However, the area of nrud

flow nmout fonrs a thin veneer of sec1impnt that exterXls approximately 500 feet 

further downslope, where it entered the K & J SUbdivision for a short 

dist:.arx:e. Slopes above, belaN, am adjacent to the slide are approximately 60 

percent. '!he entire area is heavily vegetated. 

'!he main scarp for slide III is above an abanioned road that connects the 

lower ani ~ roads am is designated as area A on plate 3. '!he road 

contained the buried PVC water pipe connec:t.in:J sprirgs 1 ar.d 2 with the water 

tank. Maxintnn offset on this scarp is 4.0 feet. Profile III-III' projects a 

shallav failure plane similar to slides I ar.d II. Two successive back-rotated 

blocks (B ani B' on plate 3) ext:erxi fran this scarp downslope 80 feet. The 

hillside fran the lCMer block to the road is urxlisturbed and has a slope of 60 

percent. 

Adjacent to 00th sides of the back-rotated blcx:ks are two scoured areas C 

am C' on plate 3. Inmediately south of area C is a minor sltlllp block 

designated as B". Area C is larger than area C' am has a maximum width and 

length of 25 and 120 feet, :respectively. Maximum depth is 6.0 feet. Two large 

debris blcx:ks, D an:i D', have lTOVed dCl'NtlSlope in this zone; Dr partially blocks 

the lower road. other debris from this area blankets part" of the road and 

lower slope (area E). Area. C' on plate 3 has a maximum width of 15 feet, a 
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maximum len;th of 90 feet am enjs 60 feet above the lower road (figure 11). 

Max:ilm.nn depth is 7.0 feet. 'IWo small seeps am a severed 2-inch diameter PVC 

water line were observed in this zone. Debris from this area. coalesces with 

debris from area. C am together exterrl approxilnately 50 feet below the road. 

Figure 11. Scoured zone with severed PVC 
water pipe in slide III. 

cause of Failures 

Many larXlslides occurred in utah in 1983 as a result of above-nornal 

precipitation that began in September, 1982. Olristenson (1986) states that 

these larXlslides are IOC'ISt a::mocm in IOOist, higher elevations in areas of steep 

slopes am slide-prone geologic materials. '!he hillside above the K & J 

SUbdivision meets all of these criteria. Sowers am Royster (1978) report tllat 

water is a major factor in IOC'ISt larXlslides. 'nle Snake Creek power station 

(figure 2), less than one mile from the subdivision, recorded much higher than 
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nonnal precipitation for several mnths between September, 1982 am May, 1985 

(figure 12). Slides I, II ani III occurred within this period, above an 

elevatim of 6,800 feet, on steep slopes, in landslide susceptible material. 

'!he precipitation saturated the unconsolidated material resultirg in high pore 

water pressure that redllCed intergram1lar pressure am friction resultirg in 

failure. 

Main scaIpS for slides I am III, ani the two main scaIpS in slide II all 

fonoed in or adjacent to roads cut into the hillside prior to 1969. '1hese 

roads likely allc:wed water (stlON11lelt am rain) to poni ani infiltrate. lack of 

dense vegetation (bushes am trees) may have also resulted in more infiltration 

as less water was given up to evapX.ranspiration. '!he debris flow associated 

with slide III appears to be ananalous because flows are not associated with 

slides I an:! II, am no debris-flow ~logy was obsel:ved on nomtain slopes 

elsewhere in or adjacent to the study area. Failure of slide III eventually 

severed the water line foun:l in area C' on plate 3 that fonnerly ext.en:led from 

spri.n;s 1 ani 2 to the water tank (figure 3). 'Ibis additional water may have 

saturated the soil, an:! resulted in the debris flow/mud flow that reache:i the K 

& J SUbdivision. Water was fl~ from the pipe shortly after the debris flow 

occurred (H. E. Gill, oral comnnm., 1986). '!he 2 seeps fourrl within the slide 

may be remnants of spri.n;s that also contributed water to the failure. 

Maintenance of the SllOWIIObile trail (lower road) did not cause 

lan:1sliclin:J. '!he original road cuts made prior to 1969 may have decreased 

stability am contributed to the magnitude of the failures durirg the recent 

pericd of greater-than-nonnal precipitation. However, initial maintenance in 

1982 of the road to prepare it as a sl'lCMIIdJile trail only involve:i removal of 

upslope slough according to Roper (1985) ani would not have any affect on slope 

stability. If the material rerroved was not slough but larrlslide debris, 
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· failure 'WOlld have begun prior to maintenance. Furt:hel:Ioc1re, if initial 

maintenance was the cause, it seems reasonable to assume that both slides II 

and III would have occurred in 1983; haNever, it appears that slide II did not 

occur until 1984. RenDval of material in 1983 and 1984 in the zone of 

acclJDl1l ation for slide III is likely to have accelerated the m:JVement that 

eventually severed the water line. RenDval of material in the zone of 

accunDll.ation in the upper failure in slide II accelerated llXJVement but reduced 

the load on the head of the lower failure an:l probably did not contribute to 

m::wement on that slide. It is not known when slide I occurred, but its 

location is far :renv:wed fran any recently maintained roads. 

cx:NCIIJSICIS AND REa::H!E:NDM'IONS 

'nle K & J SUJ:xlivision is in a lCU'ge lan:Jslide cx:rrplex that formed after 

late-Pleistcx::ene deglaciation. 'nle massive failures have ceased; however, in 

historical time sneller, shallow slides within the complex have cxx:urred. 

'Ihree slides are presently active on the steep hillside above the subdivision. 

'Ihese failures have occurred since 1982 as a result of abov'e-nonnal 

precipitation. '!be precipitation saturated lmCOnSOlidated sediments cavering 

shallow bedrock, resultin;J in translational debris slides whose failure plane 

is thought to be partly coincident with the bedrock surface. 'Ihese active 

slides will continue to m:we until equilibrium is attained. 

Shallow failure planes an:! considerable distances fran cabins am sites for 

future cabins prevent the debris slides fran adversely affecting the K & J 

SUb:livision. Slopes immediately adjacent to the sub:livision are less steep, 

exhibit no historical lan:lslide activity, and are not expected to fail if left 

in an urxlisturbed corrlition. '!he shallow failure planes of the active slides 

in:ticates that future failures in adjacent areas on the hillside will also be 
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shallow ani will not ermn;er·the subdivision. Devel.cpnent of the upper 

hillside will, however, distuJ:b an already unstable settin;, accelerating 

failure. o.rts made for:roads am lots W'CUld destabilize slopes, ani dwellings 

const:r:ucted in this area would be threatened. 'Iherefore, prior to future 

develcpnent in the large lan::1s1ide carplex outside of the K & J SUbdivision, a 

detailed geologic/soils en:Jineeril'q study should be con:lucted to identify 

l.an:!slide hazal::ds ani :reo illl!erxi mitigat.in3" measures. 

DJrin; the air photograph analysis for this study, other areas both in and 

outside of Snake creek canyon ~ to have lan:1s1ide mrphology. Sane of 

these areas have been developed. It is reoiiiien:1ed that all proposed future 

developleuts in Snake creek canyon ani adjoi.n:in:J areas include studies to 

detennine the presence, extent and severity of art:I lanislide hazard. 
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APPENDIX I 

GI OSSARY OF TERMS 

Colluvium: Poorly sorted m:ixbJre of angular rock fragments an:l fine
grained materials mved by gravity. 

Debris flow: M:wement of soil in a viscous state that contains m:>re· than 
50 percent by weight of gravel, cobbles, am boulders. 

Daglaciation: Process of uncoverin;r of an area by wanin:"J glacier ice. 

Glacial nmaine: A general tenD. applied to certain larxlfo:cns cOIuposed of 
till. 

Mud flow: M:wement of soil in a viscous state that contains more than 
50 percent by weight of sanl, silt an:! clay. 

Normal fault: 'lhe h.aD!Jin} wall (upper block) has mJVed downward relative 
to the foot wall (laver blcx:k) • 

Seismic SUbsurface exploration met:ho:i that utilizes variations in 
refraction: primary or ccmpressional wave velocities fran energy 

sources. 
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TRANSLATIONAL DEBRIS SLIDE 

Movement predominantly along more or less planar or gently undulatory 
surfaces. 

Movement frequently is structurally controlled by surfaces of weakness. such 
as faults. joints. bedding planes. and variations in shear strength between 
layers of bedded deposits. or by the contact between firm bedrock and 
overlying detritus. 

APPENDIX II 

LANDSLIDE NOMENCLATURE 

MAIN SCAAP-A steep surface on the undisturbed ground around the periphery of 1he 
slide, caused by the movement of slide material away from undisturbed ground. The 
Pfo;ectiOn ot the scarp surface under the displaced material becomes the surface of 
rupture. 

MINOA SCARP-A steep surface on the displaced material produced by differential move
ments within the sliding mass. 

HEAD-The upper parts of the Slide material along the contact between the displaced 
material and the main scarp. 

TOP-The higheSt point of contact betWeen the displaced material and the main scarp. 
TOE OF SURFACE OF AUPTUAE-The intersection (sometimes buried) between the 

lower part of the surface of ruptufe and the original ground surface. 
TOE-The margin of displaced material most distant from the main scarp. 
TIP-The point on the toe most distant from the top of the slide. 
FOOT - That ponion otthe displaced maleriallhat lies downslope from the toe 01 the surface 

ot rupture. 
MAIN BODY - That pan ot the displaced material thai overlies the surface ot rupture 

between the main scarp and toe of the surface 01 rupture. 

FlANK-The side of the landslide. 
CROWN-The materiallhat is Still in place, praclically uncIispiaced and adjacent to the 

highest parIS at the main scarp. 
ORIGINAL GROUND SURFACE-The SIope'1ha! existed before the movement which is 

being considefed tool< place. If this is the surface ot an older landslide, 1hat tact should 
be staled. 

LEFT AND RIGHT-Compass directions are preferable to describing a slide, but if right and 
!eft are used !hey refer to the slide as viewed from the crown. 

SURFACE OF SEPARATION-The surface S8l)Ilrating displaced material from stable 
material but not known to have been a surface on which failure occurred. 

DISPLACED MATERIAL-The material that has moved away from lis original position on 
the slope. /I may be in a deformed or uncleformed state. 

ZONE OF DEPLETION-The area within which the displaced material hes below the 
original ground surface. 

ZONe OF ACCUMULATlON-The area within which the displaced matenalties aboveltle 
original ground surface. 

Modmed trom: David J. Varnes. Slope Movement and Types and Processes, inLandshdes: Analysis and Control. Transpot1ation Research Board. National Academy of Sciences. Washington 
D.C .. Special Report 176. Chapter 2. 1978. 
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Plate 2 
Map and Profile of Slide II 

West of the K & J Subdivision 
in Wasatch County, Utah 

Mapped by Robert H. Klauk 
and William Mulvey 
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Plate 3 
Map and Profile of Slide III West of the K & J Subdivision 

in Wasatch County, Utah 
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