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OElir.IW. STATUT.llf 0~ THE CEDAJ1 CHEF~ SLIItE. , 

&.DNTli>SE, OOLOHALO. 

b)' 

Heln D. van..a. 

!M Cedu" Creek al.S.de Sa looa\ed aboll\ teD .Ua Ma\ et lloD\­

roee ill eoutt.eatem Colorado 1 al.ont \he Deanr at.o OrsDde ADd 

WnterD Rlilroad. It, occruplea an arM about. 1 1000 t•et 8Q1aJ'8 ADd 

baa a • .,., .. beilh' abcwe \be~ ende et •zo• \biUl 300 ten. -
fh~ alide OOOC4rid OD .. DOI"\h edp ef a 1arp 11Ddlll.a\ilw .... OOit­

poaed of aaain to th!D-lqered Mulooa abale •wed b7 1' to IS 

teet ot aoane ltoulder gnyel8. 

!be 1lpper pan of \he ll.ide 11 CiM;t'08ed ot large bl.ocka whioh 

al!.de d.aR u UDUied aaaea. In ad.d1tioD to \heir dcnrlln.rd •Y•­
Mnt., they a~ a baclat:ard rotation ot \be blocka alozt< aza u1l 

parallel to their length. Tbe aMJ.e, which .ake1 ap \he great. part. 

ol the blocka, S. larrel7 1Dtaot., but, \he oappU.. lftTW an aa~ 

abattend ao that the top of •ch block 11 ocrnred \17 a .1111ble or 
boul.dera, eoU and d181nt.egrating lbale. Prom the baan of theH 

blockl ciolrn \o the raUroad p-a.c1e 1 the allde 18 coapoaed o! rollU, 

alopea and round11d bmch•. In t.h.U lower eection, .wnea\ 1a b)' 

plutie nmr and defon~Bt.1on rather than b7 alldi~J« and baa s.,...s 

a pattern ot prr.ssure ridges and trougba croes.cS b)" two aete of wide 

deep oracb, one en nd1atiDB troa \he baee ot the allde blocka, aDd 

the other parallell.Qg the preaeure ridge1. 

t'he whole elide appp.an \o be 1mderla1n b7 one ein£1• well-
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developed slip plane. The elip plane 1a actually exposed o~· ncar 

the head o! the sll.de 1n aneral 1aola\ed areaa which are selaom .,re 

\ban a f• tee\ 1D d1sM\er. Tbe bloca DOW breakiDg ott troa t.heo 

head aDd ••t -.rgiD ot the elide an ro'llgbl.r nd.g-bapecl 10 \bat 

the1J' pl•.._ of 1D1Ual. .w•a'lt •rre rit.h \be maiD plue a\ \be 

bue ot \be ..s,.. !be decrreUiDB eiae ot .,n of \he noen\ bloc:b 

ADd \he illarMalag~ al.oae 8p&CiD&' ot eracb ..,.. dft'elop!D« ill back 

ot \he acUTe taoe 1Dd.ioat.e a ,radual. elackenbg of acr\1-rlQ- 1D the .­

al1de u a whole. 

tat81'8.1.17, the elide OM be dirlded in\o Wo ~e. !be M8\ 

halt 1a no. larg~ drf· Wo appreciable c;uantitiee of wa\er1 other 

than \bat nppU..d b7 D&\111'&1 precipitation, appear to pene\rate it. 

I\ bu OM -jar all.de block with a t• a•U on• formint D&JToW 

.tes- up \o \be top. Jo water u 1Jipcnmd.ecS on the to~ or t.beee 

block&. The upper port.iona or t.be block faoea are maintained at 

-rerr at.e.p &~~~lee bu\ \DI: lcnrer parte are .oditied and UDtl.ed b7 

debria. Bet.. the ajor block are o~ 110derate roll.iDa' alopes and 

ridgH. 

!he wen b&lt, "'fhiob reoeins large quantities or wat.er trom 

\be bT~tlon di\cbee on \be --. abon, aban •n ~ ot oon­

di\ioDa aad Sa tbe 11M of MAr~ all owl'6Dt acUTltJ'. !bU aide 

baa two major alide blocka with aneral aull.er ones abaTe t.hem 

whiob are starting to break otr and JDOT~ dc:JWU trom the west margin. 

Bot.h larp blo.. bold ponda of water on their 1Dner ur,U... 11-

\houeh there wu no na1ble IIIOYMeut of theae blo«*a while the al14e 



wu tmdor cloar o~ervat1on, trridence wu aupplied b7 \he alopea and 

benchn belalr \hem. lie're the ridge and trough atructure became in­

oreaa ingl.J proa.\n,,nt aDd n• or&aka appeared and deepened f.n11 da)' t.o 

da,-• }faxSIDJI act1Y1V duri.D.c Augut.. 19~6 OOCGl"rid iD ~ DDJ"\n. .. t. 

corner of \he all.de when ala7 and aha~ ·rid,el ....S oatn.nt aennl. 

teet 1D re~~pona• to 1Dcreued preasure from \he blocka abcrn nd \o 

the aot.iceabl7 1nareued uount. or nter \ha\ tollalred a perl.ocl ot 

irrigatioD Oil \he ._ \op. 

Pr1na1pll caun ot .,, ... n, ill the 

Cadar Creek Slide. 

The a&tl8N underl.71ng \be Cedar Creek landalide IM)TtJHD\1 ou 

be at trlbnt•d to \11'0 fact.ora • 

A. The tmderlJ'iDg tac~n ol OOJIII'ODeD\ •\eriala1 \opopo&phio 

and bedroak conditi.oua, and vegetation OOYer in thU ar• are tanr­

able t.o IDV nta of t.he tl'P" represented at Cedar Creek altboU€h 

the7 do DOt d1rect.l1 produce IDOVBilent.. 

The lanoo. •hale ia a tine-grained oonaollaa\ed lllld wit.h negli­

gible pore apace ao that t.he !reah rock 1a al.Doat. apenioua to water. 

Ground wat.era encounteJ"i.n,. the 1hale .o-re along the \op or t.be bed 

uoep\ 1lbln joillt.a or ot.ber tracturee pve adlzlt.\aooe to \be abale. 

~mrner, on contact with water, \he abale breaka down read~ into 

1lippe1'7 cl..a711 end eilta. Thus aq fracture or joint which admit.a 

•ter ~be a pot.aual. aUp pl•ne when \be abll.e ou ._,. eoDYen.d 

~ an ef!icieDt llUd lubricant. The allp plane llont which \ht: •jor 
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DJYement.a occurred wu found to contain about ba~~ a foot. of aoft., 

a lick wet c la7. 

~ure or ~e ahale \o air reaulta in rapid decrf'J)itation, 

produa1Dr tra t.he aolld abale an ab~ aurtaoe .wer or looee 

•t.er1al.. the ad41\1oD ot at.er aan read~ ooDYer\ th1a aater1al 

in\o JMJV1Dg ...... 

A third fact.or 11 \be looaa, poroua aa\ure of \be •NiDI boul­

der grnela which aa\ u a gi.&Dt apoD£e \o abaorb au 1111u~ bish 

peroent,ap ot attr nt.er auppl.ied \o the_. aDd t.e fHcl 1\ to \be 

•hal• b~. 
'!'he natural Yeget.a\ion oonr 1a re•nllT a epu-n ~of 

~ 

aarub oat, aage, and other low bruah tba._ woul.cl DOt be Yflr7 ett~o-, 

tiye 1..D atopping a alid1Dc or nc:nri.D« -• of ..nh. 

Ill addition to \he fac\ora pnD abcn'e, the DOrtb-taa~D« aide 

o! Cedar Creek n.l.l.e7 prori..dea other coDC11 t1o .. which faTor allde 

moTement.. ttoiet.ur• contributed bj man or nature .Ul eonporat.e leas 

rapic!lr t.han on \he aout.b-facing aide, and beaoe wlll haYe t.reat.er 

op-.ortuni ty to penetrat.e the underl)'inr •teri.al. The ap!JRrent low-

-

an~le dip to the north ~ the abale bede and the l!J'&Tel-ehale contact 

would tend to lead groUDd water. \Marc! t.he olitf taon where t.h 

alld• dwel.op on tJla DDnb-faci.ng aide aod aQ.7 troa the oU.tt tacH 
• 

on the opposite aide o! the nlley. for at leut a &lle on either 

eide of the Cedar Creek elide, old acara and more recentl7 active 

the nort.b-fac~ aide ot the Yallq. !be aout.b-facing alopea, OD 

the othn- ba.Dd, ahalr no good n1.c!eno. that alid• haTe ocC'UJ"J'ed there 



recently or 1n the past. 

B. Actual moYement in the Cedar Creek elide can be almost 

ent.irecy attributed \o the relativ~ large uount or water aupplled 

fhe &Ter&ge annual prec1p1ta\1on !a l.cnr, but at leut. 600 acre­

teet or 1rr1!"8tion water a releeaed &nnU&llj' on the part of th~ ·-

baedia\ely behind \he elide • 01 thiB ._,tm\ about )50 acre-feet. 1a 

aed in a lG-ecre ar• where the locaUoD8 of irrigation ditobee and . ,:.. 

• 
!be poroua underl.71ns boulder grave'J.a \ake vp \be water not. bel4 bJ 

\he to~oil and plant• and t.ran1.S.t. it aloag \be ebal.e contact. t.o . 

the race of the aUde. Here, part, ·~ down along- t.be ellp plane, 

tn.naformin£ the cla;y into a perfect lubricant on lfhich the OTerqilag 

ahale bloc a oan IIOYe readily. The remainder tlon OTer the aurface 

and throurh th!· O"Yerburden of clay, aUt, boulden, and broken piece1 

or ahale that mantle the tope and a1dN of t.he elide block1. !n• 

qu.ntitJ t.bUB 11JPplled u ofton auf'1'icient. t.o atart, \ha d4tbri8 1D 

.,t,ion by the double prooees o! lubricating t.he unstable tiUs and at 

thf ~ame time adcinr weirbt to 1t. 

While the 111oiature provid~d by rain and enmr Jdeht have produced 

th• Cedar Creek a11de just &I it hu actinted the older alide1 in 

the Tieinit,., it 1.8 rloubtrul whether th~ elide would haTe attained 

ita present she or wolll.d a.l-tow such prolonaed act1v1tq rlthout the 

add1t1oD&l. quanUtiee of wa\er tbat. baTe been 81;>pll•d e1nce \ba 

1rrip.t1on waa started 1n 1927. 

A aecondar7 tact.or aiding the act1rl \7 o! the elide hu been 



th~ rt:JStOval of oebria neoesary to keeping the ra.1lroad in operation. 

The proceaa of clear1n[l the debria t.hat. oYenrhelMd tbe t.raco hu 
. 

remoTed the toe ot the elide which acted u a part.1&l. aupport t.o the 

ll&terial ahara. RemoTin& th1a aupport ,.leaT• a oon.iderable wei@'bt 

reaa,- to moTe dcnm agai.ll aa aoon u inoreaaed 1a01at.ve content. re-

duen thf' internal triet1Dn aut!icien~. It the toe could bne bun 

left. untouched, aome .avnent wo11ld baTe continued but at. a alcRrer ,_ 

and a deereas1n,: Nt.e. !he recent alides t.o t.he w.t ot the •1D Cedar 

Creek alide have DO\ been altered bJ ~ arm07 and abclw aab 1-

activit.r, although they were probab~ initiatecl b7 ttw aau a,ca;r ·aDd 

at about. the eame time. 

Tne most. k?Ort.ant step ie to out ot! the chief wat.er aupply to 

the elide b7 atorr·inr irrifatian or the land j~at behind ita head. It 

would not be necessary t.o remove all that land from 1rrir&tion 1t OOD-

atruction of a large French drain to dinrt the water were found t ... i-

ble. Such a o.raiD would baT£ to be located 150 to 200 tePt back from 

the top of the elide and have a m1n1wmm depth of t1fteen teet.. Oon­

atruction of a grouted wall d.olm tio tbe \op of the abal.a ld.ght. H 

another possible method or div~rtine the 1rr1ration water. In any 

e&se, loss of the lubricat1nr •rent would raiae the internal friction 

1n the .... aDd taud. to •tabUi.ae \be •licl•. 
A8 a eecondaz7 meuuJ"'e, -oonatruct.ion o! ao• ~ ot cribbiAB 



or rtrtaining a.ll along tJ1C' inner marpn o! the railroad cut mizht 

be de irable aa protection •cai.nat debril-!all.a and .. • rartial 

control to art¥ r en•ed alldin& or 1'l.C7W that ai~t result fro• a a&&aon 

or 1Jlluaua~ be&~ precipitation. btabl;ia)lmen\ of a autfici.ent~ 

heavy Tetetation COYer would auve a 1Sm11&r purpa.e. 

Tb• 8U,1;!'81tiona Ji.Ten abo-re aN intended to nmed)r already 

en.ting ~1tiou but oanno\ b• considered absolute i.nsunnoe 

agailw\ DMr acr\irl\7• onn \ho~h t.h• maiD oawsn are null.1.fied. 

U \be :railroad grade could be relocated to the 1outh-tae1ng aide 

or \be T&llq, it would bl! remTed not onl)' froa \he erla\ing pro­

blem of the Cedar Creek elide but. abo from the potential land­

el1d• areaa adjaeP-nt to it. 
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