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EXPLANATION 

DISCUSSION 
This map, at a scale of 1 ·24,000, based on 7,5 minute topographic 
quadrangles (Hightower Mountain, Porter Mountain,'South 
Mann Peak, Vega Reservotr, Hawkshurst Creek, Collbran) ,s a 
combination of surf1cial-deposlts mapping and an evaluation 
of the state of landsliding and landsliding potential In an area 
where both surfic,al deposits and bedrock are, or have been 
in the recent geologic past, very prone to mass slope 
movements. With few except,ons, all bedrock outcrops 1n the 
area consist of sandstones, shales, and marlstones (oil shale) 
of the Tertiary Wasatch and Green River Formations. The 
remnants of a younger, formerly mors sxtensive, extrusive 
basalt shsst are found on the summits of Battlement and 
Grand Mesas. Exposures oJ 111-place be.clro,;J!; in the area are 
uncommon owing to widespread ancient and mOOi'l'm ·1a·ndsl1de-s 
and landsliding of various scales. Rapid and large scale 
degradation ot Battlement and Grand Mesas by large-scale 
debris flows has formed many of the colluv1al deposits cover­
mg bedrock. 011 shales 1n the younger Green River Formation 
are more resistant than Wasatch rocks and hold up most of 
the cliffs and higher summits in the area 

The major drainages in the area are competent. capable of 
carrying large sediment loads, and choked with sediment 
owing to the rapid degradation of h1llslopes and have assoc1· 
ated ancient and modern terraces and modern floodplains. 
The relationships between stream erosion and landsliding are 
problematical tn many places. In most Instances streams are 
not rapidly downcutting, probably due to their relatively large 
sediment loads. However, ln vary few places was 11 observed 
that stream banks were failing on any large scale into streams. 
lmtially this condition seemed paradoxical as the area in 
general 1s so landslide prone. However, field observations 
give some 1ndicat1ons as to why this 1s Iha case Most of the 
modern landsl;des seen In the Vega Reservoir area are 
relatively thm constder,ng their aerial extent. Additionally, the 
majority of them appear to move only during the late spnng 
and early summer months when ground moisture Is seasonally 
high and most of the sediment that they produce IS fine· 
grained. As discussed below, an assignment to the author at 
the outset of th,s project was to determ,ne the potential, if 
possible, of major catastrophic landsliding that might result m 
the impoundment of streams and flood surges after breaching 
of landslide dams. 

Th,s quadrangle·scale mapping follows mostly the s,.,me 
format as the detailed map made of the Vega Reservoir 
access road {Soule, 1986). For this road and along the impor• 
tant transportation routes and settled parts of the area, new 
(1985) aerial photography was made specifically for this 
project However, for the remainder of the area these newer 
photographs were not made. Therefore, we used two series of 
older and smaller soale aerial photographs made by the U.S 
Bureau oi Land Management in 1977 (C0-77-FI and 1980 
(C0-80-BC). Because of the smaller scale and differing ages 
of these ofder photographs and the fact that most of the 
modem landslides in the area have occurred or increased Ill 
size or activity considerably since these older photographs 
were made, absolute consistency in accuracy ot landslide 
mapping for the entire area was not possible Fortunately, all 
the areas where the older photographs were used are away 
from places where landslides could cause serious problems 
for human activities. 

Because the principal ob1ective of this work was to assess 
landslide potential, active landsl1d,ng, and alter effects of 
ancient landslides and landslide episodes, we concentrated 
on accurate mapping of landslides and landslide deposits 

COUNTY INDEX 

Virtually all of the bedrock e~posures In the area, which are 
composed of immature friable and soft sandstones and shale 
of the Tertiary bedrock units, have bean or are Involved in 
landshdes, Because of this and ,n order to make a meaningful 
distinction for hazards assessment, we dMded landslides into 
four types· ancient, old. young. and modern. 

These types were chosen as each represents a different 
problem of slope instability for human activities. Active land­
slides are those !hat are moving naturally and whose 
movements typically have either accelerated or were initiated 
coincident with increased prec1p1tat1on and resultant ground 
moisturs during the nineteen-eighties. Young !andsllctes are 
those whose form is clearly unmod1f1ed by subsequent erosion, 
bl!! where currently the state of landslide activity (movement) 
is indeterminate or uncertain. Because many oi these same 
areas are probably subJect to episodic slope movements, It 
should be assumed that all areas so mapped are serious 
potential s!ope·lnstabllity-hazard areas The other types of 
landslides present in the area are mapped as old and ancient 
These are the eroded remains of landslide 1eatures that 
formed when climat,c and soil mrnsture cond,tions were 
probably much different from what they are today Many of 
these older landslides appear to have Involved far larger 
amounts of matenal than most of the presently active ones, 
This is evident 1n some areas as extensive eroded and 
dissected remains of large landslides, such as the one that 
makes up the southwest flanks of Cambell Mountain. Here an 
entire mountainside apparently moved into the valley of 
ancestral Plateau Creek. This event possibly formed a landslide 
dam of the creek resulting In natural Inundation of the area 
now occupied appro•1mately by modern Vefla Reservoir. such 
large landslide features are seen no place m the area today 
suggesting !hat the mechanisms by which they formed are 
not currently operable. 

In addition to the landslides themselves, lh&re are no other 
seriously hazardous geologic conditions present ln Iha Vega 
Reservoir area All major streams are subject to heavy flood· 
Ing during spring runoff periods and the problems essoo1ated 
with this can 00 oomplloated by undercutting of stream banks 
by flood waler coincident with the season of highest ground­
moisture content and consequently landsl1dinl! potential. The 
usual case Is that by mid-June landsl,de act1v1ty appears to 
nearly cease for the season regardless of how severe or 
extensive act1v1ly was in the previous two or three months. 
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LANDSLIDES AND 
LANDSLIDE DEPOSITS 

Modern Landshdes -These features are simple to 
complex slope failures, usually no more than a few 
tens of feet thick whloh are undoubtedly active at the 
present time. Movement of these varies seasonally 
and can range from feet per day to nil depending on 
local and seasonal mrnsture cond1t1ons and changes, 
oversteepening of slopes by erosion or other means, 
seasonal weather changes, and variation in bedrock 
lype(s) beneath them Virtually al\ landslides 1n the 
area are composed of materials derived from sand· 
stones and shales cf the Wasatch Forme.t,on. 

Young Landslides - These features have a!l the 
attributes of modern landslides except present 
movement 1s unlikely or uncertain. ln most instances 
they are 1n a state of metastable equli1brrnm and 
would likely move 1f ground moisture were to 
increase or slopes beoame oversleepened. In many 
places young landslides are contained within old 
landslides or ancient landslides suggesling that 
a continuous process occurs whereby one type 
grades to another. 
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Old Landslides -These are areas where surficial 
deposits are composed of landslide matena! that 
retains most of ;ts landslide form and where recent 
or modern movement Is clearly not taking place. 
These areas usually are composites of several ,nd1· 
v1dual landslides of different age Evidence 1s primarily 
related to location of drainage(s), landforms of land• 
slide origin, and steepness and composition of slopes. 

Ancient Landslides - These are areas where the 
landsliding process took placs long enough ago that 
erosion and other surfmial processes have consid­
erably mod1f1ed the form of the deposit. This implies 
that a major landslide event took place and ended 
thousands If not tens o1 thousands of years ago and 
that the area affected has been in static equlfibrium 
since. 

SURFICIAL DEPOSITS 
OTHER THAN LANDSLIDES 
Stream Alluvium of Terraces and Floodplains -
These are modern and young alluvial depos,ts of the 
larger streams in the area, Mostly these deposits 
consist of erosional remains of sandstone and shale 
bedrock and make up a fine grained alluvium. In 
many places basalt bouldars denved from old debns­
flow deposits are also found 1n stream alluviums and 
terraces 

Colluvium and Slopewash - Deposits usually on 
gentle slopes consisting o1 fine grained alluvium and 
colluvium derived from nearby sandstone and shale 
supported hlllslopes. Toese areas are usually coin­
cident with places that are streetflooO-prone and as 
such can be hazardous. 

Old Debris-flow Deposits - These deposits are the 
rema,ns of formerly extensive landforms produced 
by massive large-scale debris flows that originated 
from the summits of Grand and Battlement Mesas, 
presumably during the Pleistocene or possibly late 
Neogene. The predominant constituents of these 
deposits are weathered basalt boulders supported 
by a matrix of clayey fines. The surfacs of these 
deposits Is usually strawn with basalt boulders which 
either are the remains of dlsseoted and eroded 
debris-flow deposits or residual lag deposits of le.rger 
materials left after the finer materials originally 
oontalnlng them have eroded away. 

Older Terrace Alluvium - Remains ot former stream 
tsrraces found away from the modern stream 
regime. These deposits are weathered, Isolated, and 
are found on gentle slopes away from principal 
stream courses. 

Colluvium and Stope-fa,lura Complex~ Thick deposits 
of material that has undergone or is undergoing 
mruor mass movements These materials are located 
at high elevations on Grand and Battlement Mesas, 
.are composed oi basalt boulders and weathered 
colluv1um/alluv1um, and are frequently mixed w,th 
glacial deposits. Materials of this type were the source 
materials for the old debris flow deposits on the 
flanks of Grand and Battlement Mesas 

Bog and Peat Deposits - Soft organic-rich deposits 
1n poorly drained areas Shown only for larger 
areas on Grand and Battlement Mesas. 
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Boulder Streams and Fields - Coarse, angular and 
blocky unconsolidated basalt boulders derived 
from dismtegration and mass wasting of basalt flows 

BEDROCK 
Bedrock at the surface ,n an undisturbed 1n place 
cond1t1on 1s rare in this area. This s1tuat10n exists 
because virtually all of the sedimentary and volcan10 
rocks that underlie the area have been lnvol~ed in 
slope failures, either 1n the past or at present. Bed· 
rock consists essentially of only sedimentary and 
volcanic rocks and only four l1tholog1c types: 
sandstone, shale, marlstone (rn! shale), and basalt 

Sandstone, Shale, and Marlstone - lnterbedded 
sandstone and shale of the Wasatch Formation 
overlain by Iha Graen River Formation which is 
composed of sandstones, shales, and mar!stones 
(oil shale). 

Basalt - Volcanic and mtrus1ve 1gneoua rocks, 
undifferentiated. 

MAN-MADE DEPOSITS 
Fill of Vega Dam Other fills in the area are not 
mapped and have been placed primarily for roads 
and canals. 

SUGGESTIONS TO USERS 
OF THIS MAP 

This map shows a combination of landslides mapped according 
to relative age and surlicial deposits mapped according to 
origin Bedrock is shown as und1fferent1atad Tertiary sedimen­
tary or volcanic rocks. Al lower elevations the predominant 
bedrock types are sandstones and shales which, even where 
exposed, are highly prone to fail by landsliding. The Wasatch 
Formation is typically so poorly mdurated that 1n many places 
It Is nearly as incompetent and prone to mass movements as 
the surfioiel deposits that overl!e It. 

Because the map shows Iha distribution of four d1fterenl ages 
of landslides, the obvious tendency of most users will be to 
equate relative age with landslide actfvity and degree of 
hazard. This should be done with considerable caution 
however, as after my field observation of many active land· 
slides they can occur, apparently, with nearly unpredictable 
equivalent frequency in eny of the older landslide units or ,n 
in-place bedrock. Add1t1onally, areas affected by active land· 
al1ding are known in advance and planning for or coping wrth 
their potential affects can be dona routinely. Areas known to 
be, or to have been subject to landsliding 1n the past are 
more problematical as pred1ct1on of spec1f1c landslide effects 
is practically impossible without highly detailed site-specific 
mvestigat,ons 
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EXPLANA:TIOIII 

DISCUSSION 
1i'lifs niaP,at a·sca1e of 1 :21_,oOO, l:iased on'7.5 mlnute top(igrapliiQ 
ciuadranglas· (Hightovier Mo1,rnh1in, Porter Mountain South 
Mann Peak, Vega Reaervoif. Hawkshurst Creek, Collbran); Is •a. 
com!)inition ·of $mficiil-deposits mappin(i and 8.n 8valuati0n 
of the State of landsliding and 1a11dslidlng potentii:ll' in an aie"a. 
where both surtioial depo&its .and bedroo.k are, or have been 
in the recent geologic past, very, prone to maas slope 
movements. With'few exceptiona, ell bedrock outcrops in U,e 
area consist of sandatooes, shales. and marl.stones (otl shale) 

• • • """"11;tiona: The • 
r!!_mnants ol a youoger, ,fbrmerly more exten!l.ve, extruS;lvil 
basalt sheet are found on the· S!Jmmita of Battlement and 
Gf11.11d Mesas. E�l)Osures onn-'Place· tiedrOCk in· .th& ,arel!"are 
uncommon, owlrig to wlc!espread al'IOlent ani:! mOOem landslldet 
and landsliding of various scales. Rapid and large scale _ 
deyradaHon of Battlement and Grand Mesas by large-scala 
debris flows 'has formed-many ,of>!he.colluvlal deposits cover• 
ing bedrock. 011 shales In the younger Green River Format/<)n 
are morl!' �slstant than W�satch roc;,Q; and hQld yp m�I of 
tl:!e cl� an_d high'ef summltfl'.ln 1he ar�. 

lha major dt�iliages in the area are· coi'n.petilnt, cai:;able of 
carrying ,IB.rgi Sediment loads, and _choked with Sediment 
o,wlng to ,t�e rill)id degcildil.tlon of hll)slopes_and hev� esspoi­
ate_d ·a�c,ent and modern to:trraces_a�d modern floodplains. 
The relationships between sir.earn erosion ·and landslldlng are 
problematical In many places. In most inst;:rnces streams are 
not rapidly do\l'ncutting, ,probably due to their relatively large 
sediment loads. However, In very few places was 'lt'observed 
!�at sttHrri bi:l_itRs wer'El faill_ng en any large stale into str8ari"tS.
lnllially this condition seemed paradoxical as the area in'
general is so landslide pro[le. However, field ,obse:rvations
give some ind(oalion"S as. tp Why t_his is _the cai;e. Most of the
moder_n land!lhd_�_aeen in ,Iha Vega Reservojr area are 
relatlvely· thin considering their aeriel•extent. Additionally, the 
mlliority of them appear to move only during the late spring, 
and eal:ly summer month.s•when ·ground moisture is.eeasonally 
high and most of the sediment that they produce is fine· 
grained. As dlscu$S8d below, en aasignment to the author af 
the o"utset of this project Waa to-determine the p "oten118.1, If 
posslbl�; of majgr cat&iitroehrc landelidin'g ! _hat might res�tt in, 
th"e ifflP.O\Ji'ldil)\!n! of streams and f_lOOd syrges .after breaChtng,
of JandSlide dltmS, 

TfiiS quadrang1a-sciile mapping folFows mostly th-, same 
formal as the ·datailed_map made of the-'Vega· Reservoir 
access road (Soule, 1986): For this road end along the lmpor­
)ant transportation routes and settled 0s1rts qf-the· area, new 
p 985) aeri,1 phQtography -was made SP'JClflcelly ,!or this 
project. However, lo( .the remainder ol the are'a,thase nliwer 
photographs were not made .. Therefore, we used tw!J serii,a of 
Older ancl smaller scale aeriel pholoc,raphs ITiade by ttie U.S,
Buieau of Larid"-Managemenl In 1977 (C0-77·-F) and 1980
(C0-80-BC). Because ol )he smaller: scalti iir,d d,ffeiing ag8S 
ol these older photographs and the fact thal most of the 
mooern landslides In the area have occurred or inoll(ased in 
si:u, or aotMty considerably since these older photographs 
were made, absolute consistency In accuracy of landillide 
mapping for the entire area" was not possible. Fortunately", all
Iha areas wharf; the older-photographs ,were Used1,are.eway

' from plaoes·whera landslides cQuld cause serious problems. 
'for _h u_man actlvl\i�s.. 

Ejaci!Use t_!Je prlri"cipal QbJec!lve 01 tliili w.ork was ,to assess,
landslid,e potential, Qctjve,Jandsliding, ·and after effects• of 
ancient IEindslides and landslide episodes, wa ooncentraled 
on accurete mapping of lendslides and landslide deposits. 
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Vir'lually all <'if lhe l:ie.droc� -eXposUres ifo the area, whiCh .iire is Old,Landiilldea- These are areas where surf1cial 
composed of .immature friable and soft sandstona,s and shi,le deposits are composed of landslfde'material that 
91 Iha Teitlar:y bedrock units, have bean or are involved in retains most of tts landslide form and W.here raoent 
landslides.. Because of· !his and In.order lo make a meanlngfol or modern m011emenl Is clearly·nof taking 'plac8. 
i;liatlnction to, hazards assassment; w!,l divided lan,;lslides into These areas usually are ooi'npos,tas of se�ral lndi-
fol.l[ ,ty11as: an_cle_nt. 0_19, )'o"\lng, �d. moc:t.ern. Yldual _landslij:les of drfferant age. Evldano111 js primerily 

relaJed to loo;1tlon of dralnage{s), landforma of land-" 
These fypes were chosen as each represents 'Ei diifarent slide Q.rj!,lin,. and steepness.and oo_mposltlon of slopes., 
pro01em of Slop ii ·instlibillt,, for ·nu man activitiei Acli\re land,. 
lilldes are those ' thaf are moving nlituraHy and w__hose �S Arioi8nt' Landslides -These are areas where the 
_moVements typically have: either ao!ielerated or werj, ililtiatad landslldlng prooess took place long enough ago that 
coincident with increased preclpltatlQ!l and resultant ground erosion and other surficial processes have cOnsld- --moisture during th_e ninBteen-a_igh�i.es.,Young landslides are erably modified the form of the deposit This implies 
)hose whose-form,1s claarly ·unmodif1ed by subsequent erosion, that a major landslide event took Place-and ended · 
but where currently the stete Of landslide actiliity (movement) thousends ·if not tens of thousands of)

'
ears a

i
o ano 

tS indeterm!nate Or uncenain. Because many o-rtti>,a,a,cMii.im••"°- - -- -,1•••••1 •tn•o�,,.,..,,,>tt•oo•ffimll�as fieen ,n static equ11bnum 
areas are probably subject to 11oisodlc slop11 moveme!)ts; it sin� 
should be assumed that all a_reas so mapped are serious 
l)oteritlal alope-lnstablllty•he2ard areas. The other types 61 
lsnd!>Jide!:l; present in t!:IO!i:,$lrea ar';' mapp"ed as, old and. 'ar,cleri_!_.
These are the erOOed rema]n& ,of,landslide features that 
lprmed when climatic and soil moisture oonditions were 
probat:ily ,mtich different from what lh!fy are today: MIiioy of 
these older landslides appear to have involved far larger 
amounts of material than most of the presently active ones. 
This is evident In some areas as extlir1sive·erodild·aod ' ••  
dlssacte·d remains of largEi landslides, such as the one that, 
makes up the Southwes) flanks of Cambell ·Mounlliin. Hine an 
entire rTlountaln�lde app&ren)jy ffl,Q\led lnto·tt\e·valley of 
ancestral Plateau Creek. This event l)OSsiblY lormed a landslide 

·dam Of the creek restiltlng In naturalJinundation of the ar&a
now ,occupied apprruimate�'by:modarn Vega Reservoir. Such
large landSlide features are seen no place In the area 'today

-suggesting that the mechanisms by,whlch th�y 'fqrm'1d '''!'
not cyrrently 011efl!l!Je.

In. additiOh to the- landslides themselves, ,thal'a are no other
stlriouslY hazardoiis,geologic oofldiji,;,ns present in thll V!!gB.
Reae(Yolr area All miljcir streams are sutiJect lo hea�y flood­
ing durii)g springJu·noff pi,riOds 1and 1ne prOb!ilms associatecl
with thi!I" can be CQmpllca.\ad by undercutting of stream banks·
by•flood water coincident with the -11eeson of ,highe�t ground·
mbi$1ura oontent and consequently landsliding potential. 'The
usual case Is that by mid-June landsllde aetiVitY appears to
nasrly"caase fol' the season regafdl9Ss of now siivere or·
$Jlfe,n$i�e activity" w115 In the previo_us lwo oi'thre� ·montha,
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llANDSLIDES AND 
U.NDSLJDE DEPOSITS 

Modern LanclsOdes -Thll$8 features are simple to 
comPle>i Slope failure&, usually no more than a few 
tens of feet thlck'whloh are undoubtedly sctive,at tlie 
present lime. Movement of these varies aeasonally 
and can range from le,:,! pt!r day to.nil depilridlng on 
local and se&a9nal moisture conditions and change{!, 
011ersteepen1rig of slopes by eroilion ·or other means, 
se�on�I weather' changes, and, vlirlatlon In bedrcick 
type(s) beneath them, Vlrtually all landslidff in the 
area are ·co.,,posed al materials deiived from N.n(l­
stones and.�a_la11:of !hi Wasatch Formilticin. • 

VQun<J _Landslides.- Thesa features have ell the 
attributes of modem landslidea exoepl'present 
movement,is unlikely or uncertain. In mosf instance!' 
they ere in ·a :state,ol metailtabla equilibrium arl"d -
would llkelY m0'/e·11.grouiii;l 'moisture. were to -
lncree$e·or slopes became ovarsteepened. In .riiai'iy, 
l!lacM> ,young· landslides are· conteined,within old
18.ndf!lid� or $DO;enj 1110.dsljd� suggesting that 
a contlnuous ,process occur.; whereby one type 
9rades to another. 
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SUflFICIAL DEPOSITS 
OTHER THAN LANDSLIDES 

Stream Alluvium of Terraces and Floodplains�,
These are modem and young alluvial deposits of the 
ferger streams In the area Mostly these deposit$ 
oonsist of ero8ional remains ol $8nd8tone and ll'hele 
bedrock- and make up a fine ·grained .alluvium, In 
man_y placi):S �I! b(!_ulders Pflri'led fron\ old ,debriS-­
flow depoaits' are ·e1so found In iltream: ·alluvlums and 
ler�. 

Colluvlurrt ·and'Slopewilsh -bepoalts usuaiiY·on
gentle slopes consisting of fine grained aUuvium .and 

·colluvium derived from nearby sandstone and shale
"Supported hlllslopes. These areas are usually coiq­
oldilnt with Pieces that are strE!etflood-pro:ne and l!li$
Subh can·be 1�aUrd,;,us. , ,...

01d IJ?ebrls·llow Df;IPOSIIS , -Th�e deRCJSits .a•'1'"1tie
rama,'ls ofoforml!'rfy ex)enslve landfomi, proi::luced 
,by m11s&)ve laTQe-soale debl'.is flows !bat or'Qinated
•,from the summits of Grand and Battlement Mesas.
presumabl

f 
during the Pleistocene or possibly late

Neogene. he predominant constituents' of these
depoaits are.w.eathered basalt boulders supported
by .a matrix of clayey ftnes. ,:he surflige of these
deposits ·1s usually ,strewn !,','Ith basalt boulders whi_cl)
·either are the remain& of disaaciad and eroded
debris-HOW deposits or residual �g deposits of large�
materlills left i;fter the liner rritlterials originally
containing them have eroded.away,

Older Terrace _Alluvium. -Remains <of former stream
terraces found away from the modern stream
regime. Th6!;0e dePQsit8 are weathered, Isolated, and
,:;
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r�e

g
l

n11e s!ope's awa),- from pririCipal ,_ 

,Colluvillm and Skipe,lallurEi Corriplex -Thlcik deppSits
-of mater!al that has unQargone or-is uJldoirgOlng
major mass movements.. These materlals,are looated
at,hlgh.alevatlons on Grand and Battlement Meu·s,
are.oompo&ed of basalt boulders and weathered
'colluvium/lilluvium, and are frequently ml�ed·with
glacial depoaiW.. M11teri1:1la ,;,f this type wera·tha sour.ce
materials for the old detiHs flow ifliposits on the
fla�ks of Grand and i;leltlemert Mesas,

Bog and Pe!!,t Depilslts--Soft,, organ[o-rjch ,deposits
in poor]y drained araa_s, Sho""n ,:mly tor larger
areas OI! Gral!.d ltr"!Q •W.111.em_el!.I Mesas..

Boulder 8tf'98ms and Fl&lde =•Coarse, 11,ngula:r an,g 
blocky"unconeolhUted t,asalt boulders derlvaa , • 
'from Qi,,;,!ntl!Qrauon !l!':d masa waiting QI basalt 11ows.

BEDROCK 
BedrOC:k ilt the 51.Jrtli.ce In an undisturbed, in place 
c_ondltlon Is rare In this area. This situatfon exists 
because virtually all Of the sedimentary and volcilnli:: 
rocks that undel'11e lhe· area h8ve bei"n irfvOlved In 
slope !allures, eilffer .in the Pail! or at presen1. Bed, 
rock~conilists essenllo.lly ol onlY sedimentary and 
volcanic rocks and only fi>ufllthologic 'type&: 
Mindstofle, shale, marlston<!t /Oil liha!el, and b@eelt, 

Sssh Sandstone, Shalft, iind Marlstone - ltiterbedded 
·sandstone and !:lhale of the Wasatch Formation
ov.erlain by Iha Green River Formation which is
compoaed of sandstones, shafes, and m;irlston"n
(oil shale). 

,
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V Basa'lt -Voloirilc "1i:! lmi"!ISiV8 ig_n�s rocKS,
undifferelitJ!ll!ed.

MAN'MADE DlsPOSlts 
af· FIii of V&;a oam.,Othar filis•ln the area ere not 

·mapped and ha� been placed 1?flmerlll( for r99(1s
and canals.

SUGGESTIO.NS ·;ro USERS
01" TH IS. MAP 

This map·shows a oombinalion of landslides map"peid'aOCordir,g 
fo relative age and surficlal .deposits mapped.according 16 

,. 
origin. Bedrock Is shown as u�dlffofreiltlated Tart,ary sadim�n­
tafy or volcanic rocks. At lowar elavatioils thii pl'ildoriilnent 
bedrock types a111 Pel'odstones-aild-sha!ea which ewin where 
eJipiised, are hlO:h!y Pron� I!) fail by landsliding, 'the Wasatch 
Formation is typ[cally so paorly indurated that in many places·
JI ia iiearly u incom,iiltenl and P(o,ne lo mass movaments aa
the,aurticlal deposits that 011erlle � 

e,,cau,se the mep·shows the d1.stl'1tiut1or1 of four different.� 
of randslldeS; the obvious tendency of most users wllll be to, 
equate ralQtive age·wltl:I 1,ndslide actMt,,·and d8gree of 
haZard. This should be done with considerable caution· 
however, as after my field ob2arvation ot ina·ny _sctive land' 
slides thsy Can o,icur, aPoarentlY,'wtth nea"rly unpredictable 
equivaJent frequency !fl any of the Older landslide units -or in 
In-place bedrock. Add,llonally, areas,aftected by active land-­
_sliding are known in advance and planning !of or coping with 
Jheir potential· effects-can be>done routinely · Areas known to 
tie, or to have 'been subject to landsliding In the peel are 
more problematlc_al as predlctlon,of &pacific landslide effects 
is ·p�cticalty Impossible without hlghl_y detailfi<:[ �il�1Je6ifii:f" 
jnveiS!lgat1ons. 
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