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Introduction. 

Location. 

The Rabbit M.oun taln area , ,';!.$ .:n~t/tped and des­

cribed in this re ~:>ort, includes tv:enty ... four :kUJ,:re miles 

of territory four miles e,itSt of Lyons and t1\·0 n11les nr:irtl1 

of Hygicme,Colorado . It is on the boundBry line heb,een. 

Boulder and Larimer counties , ar..c. includes the nortcn:est 

,,J rinci _.nil meridian.. The o.rca i.s readily accessible , since 

it is bounded on tne sou th by the Lyons-Lone~ncm t higfr.: ay 

and the Lyons br:.:-.nch ~)£' the BurlL1gton rRilraad , ::.ncl on 

the east by the m.ain higtn ay :rmrtll from. Hygic-:ne . F'ar:uc::rs 

in the area nttve constructed ro;;ds vhich m.i:kc it possitlc 

to drive an autoroobile through the area . Most of the 

the: car . The arE:a is , i tnin cn::r1ty J1.ilcs of ": be State 

University ::1t Boulder , nnd is an: f1xcellent field. example 

for geological study . 

Field and Office ~ork . 

comcass and Jace traverse . The inter)retation of some of . " -



the structural features, especially the fault in Little 

Thoii~son Ca1yon , 1/Jtn~e (,,1uestioned by some men.1bin."s ot the 

goology fa.cul ty of the University of Colorado . Conseq1..rnnt .... 

and ?resent s. com1)lete discussion of the gE:ology oi' the 

area .. 

The field ~ork on whi ch this re~art is bused 

Wt:.s done during Seµte.mber 1931 and on Satu1·days and holi-

ed and the text written during ths Spring quartet of thl3 

sfi.me scho3l ye,tr at tla~ Uni ver.st ty of Colorado . The nir:1.,9-

ping v1as done on a scale of oae inch to one t}FUS,i.nd feet . 

pint:\ . A trianr:ulation net ;, r:s.s establ1si1ed for control, 

t:::.ree -point m.12.thci<l '.'.)f loc~.tion , .. as usod , and the contacts 

United St~tes Geoloiicul Survey were used as base ma;s . 

Mr . Bo~ard Stagner acted ~s iDstru~ent ~an in 

fed tbful assistance . The writer als:, r.i6Li.ns to r:1.cl:11:n,-

ledge i1is :tndebtednoss to Mr • .J . L .8i2ill1ons and l?roi'l~S:Sor 

dJne in 1930, o..nc t::, ti1e members of thi:J Geology De)art:xrnnt 
• 



Plate VI. 

A . V iew of Dowe l">o.oe anticline 1rorn the north . ,.-ote 

tbe Dakota ridge enc ircling the eroded anticline . 

B. View of Do~ 'e raef an t i cline :from Dell :Flate . ro te 



at the Uni ve,rsi ty of Colorado i or th i:r hc:l;iful criticisms 

and sufgestions . 

To JOfr&phy 

The .::irea is in. the footl1ilJ.s m;rne on tlle ( nst 

s,:mt11 - treriding ran,,ges . Along tt-i.e front of U1e m:,mTtain 

11.igh anrles . EroL~L:,n .lH.s devc.lo_A.:.:d a series of longitudi -

Rabbit Mountain ,:i.rea t lJc foothill~5 extend nE.f Jrly t,.,rce 

:miles eo.st of their n l'i'.tl'.l.1 t.rend to tnc s:mth , and ~;,:..•o 

::11 though n,:1 t. 

It ls '.3Il anticlinal riuge j -.1ine(.i. to 

ti1e uwuntains only on t t.::, noi·tn \. efat side . Erosioh 1.:s 

worn a~ay t~e overl~ing formatio~s exposind the resistant 

ti est siae . On the ! &Ht Sile , h~~-ever , erosion n~s succeed~ 



ountuin .. 

\';est of R:.bbit l'iounta.tn is .::, brn::~c' s/nclimil 

+ 
valley c,1.lle·d Dell Pl··t~J . Tb.is v0.lloy is ab<•ut '"" rnili;, 

a .. rld 

is , the ricge is &n~iclinal ~~d tDc v~lley is synclinal. 

"- To t.i1e nort.h ls ;::,n'.) tiH~r ,.1:-iticl i n-H c~1llod Do,''e 

encircling the folti e~ce it on tha nortn . TLu less resist~ 

gr~~ter resistance to n:t been., orn out . 

~iler . Tnis caange in strike ~n~ inc?c~sa in Si3e is 

due to a small &nticlinc and synclin~ ~hicri will be re-



Little Tn~mJson River enters the~~~ ~rea in 

is determined in a lsrge ;art by the struct~re of the un~er-

v.s..lley through thr1 fold , ,J.nG f'int..lly hns cut t:·w Dahota 

crosst;..., the longitu6.in::1l v:.1lle1s , but :is C(Uito narror1 

where it cuts thr:mt/1 the hogback ricges .. 

area the ricgos ar(; a .1_:iroJt Ln::;.tely 6000 f6et in elevation . 

As a rule alon~ tne Fr~nt Rante the 1y0ns- F0untaln hog~ 



b 

b,::.ck is thE:' Y'C3t<}rnmost ridgt ,:n1t.1 is the hignest; but 

another cast of it , the ~esternmost r!Jge is itill the 

sr.::er.11 to cons ti tu te 

tabli sh8d .. 

entire Southern Rockivs , and is cellect the R0cky MrnJntain 

bably parts of this great peneJl&in . 

Along the es.stern edge of the c:rea ere hi)!.i:1 flf1-t-

east of Rat bit .Mountain 011 tlie south side of Little Thomp­

son creek . 'l'he 54:00 - f.:;ot cont:nu (line outlines a :rati.er 

face . A lower level of terraces , vhich are much more ex-



debris brought from the mountains by c:r ·)sion , and rcp.r·o­

sent former flooupluin levels¼ 

7 

The arer:1. j_s drairH,d by two :uain streams ... Little 

rise in the mountf,ius to tue ·: €!St ;;1,n6 flov, eastward. into 

the South ?l:..ttte hiver . TheJ -::,stabll.sh1;;,d tnoir courses 011 

direction , cuttinc through tl~ h~gback riclges \. ich are 

foothills ~ 

Nearly i1.ll tho other strea:rts rn-·G 1nte1·m1 ttent . 

They are mainly gullies that contain \, a.ter only during 

:Lntern1ittent strca:lls . Trwy rt.:.we vorn out tho f10ft Leds 

sent topogra~hic f~&tures . 

Lee , ·,\ . T., rl'he Oritin of tht. D12-t)ris Cov<:1reci :fo~'1as of 
Boulder , Colorado . J0ur ~ Oeol . vol . 8 , p. 504 



B 

The drain;.;.gi;;~ f'ro:n Dell F'la ts und Rabbit 1iioun ta1n 

fl~"S to the Bt. Vrain liver-

area is above tne lr~vel of t.i.1e e10::.u:1ta,in .s trt.,a::us . Tbe a:mual 

trees ty .: ica.1 of the dry coarse soil of the footnills belt . 

A c:.istirK•t relt:tionship l:et-,;€sn t:.i1e vegnts.tion antl tne un-

back ridges ., thL thin sandy sGil 1.',e.rivod from sandst:::inc 

favors the grov,th of rock pine . ?rLnitive tunch ;p.1:ass , 
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pine- s.lrinklcd slo~es . On the eroocd sloJes cf these 

rh:ges buck brush ci.n-d ocher tWl'bacD::-us .i;rowt:h ur-o tl1e dc1m­

inr.11t vetetution . The mc;:J;dO?S for ,rH:,d :in tnt::. lonf-itu1U:nal 

valleys I..:.re cultivatHl in :?uny ;:il::iccs ,. buL /ra;:.ses ::;re the 

tt1,9 ::1ides of the ~trct~m in Little Thom:;,son canyon and 1:i long 

the irrigation ditches. The n~rro~ -leaved cotton¼ood is 

The far.in.·rs raisf, sm1:tll cro:~s of corn ., lvhcnt , 

anu vegetables. aost of the arrna is used as ~asture~and\ 

for cattle, ;:,nd srH1ep . 
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Tne :)lde.st rocks ~.:~:~~tf~ the ,n·(;a Dre a 

of gneisses , schists t :ina G}VJ.r-tzi tesr 'l.'Uich 1laVe be-Em 

11 

truded by r6!d c.:rani te a:n.d numc-:rous pcga1a ti te d.ilrns . T:rnse 

rocks are ex_ -(Jstd by a fault along Little Thompson C.l'f!Bk in 

sections 28 , T. 3 N., R. 70 w, and form a larga mountain 

to the n~rt~~e~t called Blue ~ountain . The SEries con­

sists of a lit:ht pinki.sh ... bro¼n quartzite,_ dark gray to 

black course -grai.r~ed ,1_w1rtz, biDti tc sctlist , a:ad a VfH•y 
~ ··~~, x U'bc:I 

dark , ne::.trly t: lach: , ~ 1'.:'.5n•tz. i te) The dark color of the 

(1uartzi te is due to a high C(;,ntfnt :Jf bioti ti1 :::end probably 

sor:~e i1::)rnblern'ie . 

tne I aho S~rinfS far~ation that Gre -

a s0ries of ,,U£trt:dte '..~r.c-. ,,uar tr~i.te-C:) ·ii:!' lo;,,r:(n·ate of CrJal ;/ '" ..,,.__ 

1 
Creek and Sout11 B ,~,ulder ,,,nlch Van rlise tm(: ot1":e:rs ;i:ro-

visionally classed us Alconkian . 



TiiE CAHD.JNIFEHOUS SYSTfi!. 

r 
'rP- ~ ~{-:"\. ,y,v, tvif' 

Ovorlyinr, the metitnm~ ')tile roct.s 1:•i th fr!_:n angular 
.--...._, 

,,,--,"''''lf,,,1-,:,, 1 tyl i"-" ,.;,.,£, 't,> .. ,un.r·~·~n •f','.)''"''':,;+1 "'\Y1 ··l•j" t••1'1 t.0.Xt1··1 ..• r\t'.s 
\,.A..l.,l,a.J;..-......,_..., ,.,,.a......._. r 1 "'"" L-.-..l.c 4: . .,., l "-"ci•..t,. -~ - 4 t1..4~~\ u ... ,..,.. ;,.4 ) ~ 1,.J. ,. '-.;> ,.. " ,. ,,., 

,a.r t <:;i f' the .F untain as nacif,:d by Cross . 

grits , :1:::-kosic sandstones, and conglo:nert..tG.5 . It is dmn-

<• 
irregularly bedded/ and is c~mposed of beds of arkosic 

co~rse- grained sandstone, unass0rted ~ebbl~s of quar t zite, 

of finely boddcd red sh-1.lc . The m:ci,tErial is very po::n·ly 

istic is referred to as cut- ;;;,:'.l(i-~ fill structure.. PL,te VI 

both vertically an6 lat12rally; i ts nD.tt:rro su;;gests , as 

of Geol . 



A. Cut und iill chhnncl in the Fountain 1orm&tion . 

B . Clote - u: ·ie, oi he cbinnelini;,. Tote t'i.; t the 
chunnel trunc~teE the bedding ~l4ner of th Eand[tone 
zone , n 1 the con0 .Lor"erate oecome(i 1 incr raine ... nd 
gradee into 1:anJr-tcne . ove . 



l 
I 

C.1w F::nm tain .for:ua tion v ::1s rrou1:ied •:-i th the 

other red beds of the E'ront Hange l1y the ea:rl~t 1 :orkt.:. r s 

Triassi c in age . The nes~mt Fountain is fap;Yroximfatii:.ly 

£:·.11..livalt~nt to the Lo· er Wyoming of fani:uons and El,1ridge . .... J 
Tne for,__:12.ti:m i:.., 1101. k:n,:,-:m to be. af ?cnns;rlvtmi.hn age , be­

cause Penns;tlvani::::n fossils have bGen rv - rtcd fro.:u. the 

Fountain i:c SEVC::ral lo\!ali ti E:.?$ 1 , ::rr1d so ne pobbl~:s found 
• 

·rti.e F•:.~untain- Lyons Tr .... n.si tion . 

Lyons sandstone t:tern is a ma.ssi Ve sr-u1dstc,nc z.r.me ,, hicl1 

is similar to the Lyo~s , except th~t it is not so nighly 

cross- bedcied .. This ;.j:::mo hfl s been s.nifted bet Jaen the 

~rcas . So~e gc0lo~ists include it ~itn the F~untain, 

s6~e regard it as basal Lyons , and still others ~ave 

lctesignated it as a distinct f•r~3tion . 
I 

. 
;..,., 

butters de-

------------------------·' ~......,__.._ 1. henderson ~ Junius ~ Colo . Geol . Sur . Bcll . 19 , ?) • 64-
74. . 

') 'R1 ·1tt"'•!~'" i:; ., !t'p, .... ,.11 ··,•,.-, or -;..1 r 1no- c.·,.,.,l-,,-• .,,1 l f·l .. ,~, ,u(< ,"'.f" ·tl.·1e• ., . ,_,,l.. <JV - , ,1., ,. ,-il, ., ..., ,;_. ,.a. .. ~ i,::_r..,)..J. .,11 '.J ~ '--"4 µv•l..-4 __ _... .,.,,L...,, - '../ I<, 

E:.i.::;t.-,!l'n Foothi lls of the Hocky r.L)unt::l.ir,s in c,,10-
radn . tt Colo . Ge~l . Sur . Bull ~ 5 , ~t . 2 , pJ . 66- 94 
(1913) 
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fined the Ingleside for:nation near the Colorauo-

Wyoming lino as , tta sands tone-lira.es tone sori cs e:xt(m.ding 

gE,ogra, 1:..ic,iilly from. bey ma. t;1e stat(, line to t:tte n::>r·th , to 

a. point a littlH: way north of Lyons. n Lee 1 extended ti10 

Ingleside to Morris ::m , Colorado, and regarded th01 transi­

tional zoi:le betireen the Lyons and Fountain i,s belonglng to 

ti1is for.nation . 

to work with Professor W.O . Th~mpson on the Ly~ns problem , 

Several sections along the foothills frJm Box Elder creek 

Inf; lesicte for::1ution f2irtEcr in the .. t, directi:::in ~ T;1e Inglc­

si~~ formati >n consists of sevoral li~estonc beds se parat -

The limE;stone beds pinch out to trw south, and t.i.te sa.nd-

1.'Hb LYONS SANDSTONE. 

by the transitional zone described above , is a series of 

F'orrua tion . 1\ t the ty _1 e locn. tinn, tho thic.knt?SS i'.r·-:>~ / t11.e 
' ' 

be idantifitd in the form~tion . The basal half 1s~ore 



Plate 'III. 

U, S. GEO l,OGIC.\T, SU ll\'E:Y 
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aassive r ith beds fro~ six incne9 to t~o fo~t in tdck-

ure cr:n,s- oedc.\ed . The lo er zone usually h.1s ree;ulr·C.' m1t1 

continu~us cr8:JS - bcC:s -.; hich di_:, .... outh- c,.:.s t a!ld ure not 

curve.... In tt.is zo[~c , the cr)ss-be·c.t.ing f.OGS ~n.ly part ·· 

way through anu is truncated by a younr~r set of tads . 

per zone of tlw r'orin:.. ti( 1n is cno r:.1c tcri zed by tLim1.sr 

ter:ls \ rdch &.re extrc:.:icly cross-bee Lted . T!1c 1~. 1.i.nae are s o 

S"10 -:,t11- f aced a.no. regular in '..";hickn:.s t~,.at. Lhey m::!1:c ex-

ce.llent fla.g .. ton..::s and builli:ne stont'~ . 

transl tional z0nc ~~- co,n ,os i tio"• i:.nd C•::msi:.;t of pu ·e 

:xide fen· _s a fil 1n ar0unc.i t!1c "'ra1 :i.n and gi vt.s tr.s rock a 

.,J ink to red color . Lr>cally , s.:1ull concretiorn~. abr•ut 1/8 

cretions c,::msist of ferrurin us soft- lu )S of sa~dy ir.:m 

o:>.lde . Lc6.chin[ of these hu.s roduced r in::;; , b •nds , :iu,_: 

denCritG figures . 

No fossils hd.Ve bee:n .f'0w11 in the L~rons €; c e t 

".) 

c~lora&ensis (Hendersu~), but ~hich Lee~ reys Gilmore 

1 . Hc!'lcu·~on , Junius nFoot_ rin L0 in r>c.11s.,· l vHniat_ Srnd­
s tonc ~r CJlorJdo" J:ur . of Geol . Vo1 . 2r , p, . 22d­

(19 . 4) . 
~- • Lee , . T., Op . cit . 9 .l '.? . 



M~us ~1th L. sctruch1.rti from the Coconi:io sandstone of 

the Granf Caiyon . On this m.~ecr ~videuce , Loe regnrds 

tne Lyons as P~r.niau in age . 

Sect1 n On N_rth Bank of Little Th~m~~on Creek 

Near Cent~r of S..:c .. f.'3 , T '.t N, 

Strike N 1 °£ Di.J 
0 

19 [ . 

Charact~r Thickness in Fee t 

~~ndston8 , even bc(ded , hard s~d red 78 
( trf.d.,,i t.i ona.l to Ly >:i::;) 

CDnglo. er ate an( ar.ce-;sc , pink , fri:.lble 

S· !.1dstonc , red artc h•:.\rd , croBsbec:.ded 

Con,-;lo;neru b, , ark 1;5ic , mnssi ve, :redd i :c;h 
Conthih Qny qu~rtz pebhl~s 
~ el 1 r •unc.ed ab )1.1 t 1 11 in. 
(iJ. .: m ~ t e-: r • 

C:-)nE-;lomoratc , arKosic , l i £(l,t gr..:...i1 to 

53 

fJ 

SB 

131 

151 

; i nk ».1ottl•C. and lG::ci.1e:d 37 :~36 

Sandsto.1e , ,t tlcd rec and rreen , .nr.1ssi ve 
c mtai.ns u ::.~t;,; , ,,ink ortLoclase 
::.r . usc-:ivi t€ flakes 5~~ 38 

Conglo~.r·tc , cJarse , dark red to greenish 
gra/ , includinr, boul1lers :md. 
:•eb1 lcs in lons1.;s :) coo1·sc 
con:l omerate . ocKets or thin 
beds of Cark r&a sh:ls . 179 517 

Covered ~<3 7 d0 
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ThE.: Lykins foriuation \,hich overlies the Ly(ms 

It c0nsi sts of r,i tner non-resistant sitndstonos , sh::!les , 

rat .ier friable , ind docp brick - red in c:)lor . It ', E:atiiers 

rn.:Jt'e easily than the under lying biio.s , anc~ ,, i th the overlying 

Morris~n for~btion forms a lonsituainal valley betbsen 

bs.se of the Lykins :Ls a .)ct!ns tant 1 very c1;i.lcar," ·.ius Shncl ... . 

stone zone n.b··ut tv 1ty feet thic1, , h1ch fc '1 -1~man 1 call­

ed the ncrinkled sc1nu.stone . n It is very finely la:ninated 

aaG brecciuted . The 1~ er art of this zone is a more 

,na.ssive lin11::,st.orHJ ·;,11icb ls folded and somE.r11ma.t bre8ciE1ted 

and contains calcite veins . Th~ to~ 1f the Lykins forma-

rnar,H.:d , sa:1dstone . 
2 

Butters found several fossils in the Lykins 

f'.)l'.ua tion -,i1icll Girty rsf crs to the Pennsyl vani .:;i,n and 

PermiB.n . Eu t. t,crs C(>:1Si{:cred the portion above the 

2 . Butters , H.M., O; . cit . p. 71 . 
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ncrinkled s~ndatonu" dS P~rnian in age, ~nd ccrrel1ted 

it ·.ith thE· Cutler for,n.ati:.m of thu f.:Ls~n Jtw.n rc,si 11 . 

the to) of t.i:lf= Lykins formati:)n u.r-.d trn:: h2-i:ivy c:n:i; lomerate 

bed of bas(,.1 D:i!{nta are grou-:,ed tn the 111.::-r:rison f;)rma t:ion . 

T::ds civision .follcr.s th,:; o:rlvinal doscrit)tion by E1dr.idge1 

fr::>,a. tl1e type locality ut M::;rrison, Ct_:, lorado. 'l'he c:mtact 

of the Lyki sand Morrison is mark2d by a dist1rIB t color 

chan:~e and a discon.f·JJ',ni ty v.r:i,ich rq•resonts u. lon;: interval 

'.l'he basal I.Jed of this gr0'U) is a massive sal:nan-colored 
£ 

s:u:1ds t ::mC:;: vrhich Lee called basal Sund::i.ric<-; , L,:nd 'I- hich 
3 

ilen(terson t11inks m:3y be plc>j_ced in ei th1.:r the SunJance or 

M~rrison for~aiions , or be considered as & distinct f~r~a­

ti :::in . In the Boulc\E?r di:'H;1,1ct4 to the South there is a whit.e 

sandstone at the base of the ~or~ison formation %hich has 

1. Eluridge~Geo . ll. , "Geology of Denver Basin". D.S.a.s; 
Mon~ Vol.87,J.00(1996). 

2 . Lee, ~.T., Op . Cit.p.16. 
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Plate IX. 
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B . 
Drag folding along !he fault in Tittle Thompson . 

A. Ehov,s the INOnE, and lykint, bedE: dragged 1.,;pv.t.1·d c.1{,;t1 ir.et 
the F ountu. in 
B . fhov,E a clot<r ViEw o:f H·•e do .. n drug of the J ouf.itain. 
C . . 1 'ie,, lookinf; north"\f•·t alcng tle fault etc[,rrment . 
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A . ie ·, rho ,ir. U~e 1ault in Litt..1.e 'lhou.~:ror; ut itc 
southcaEt end ;here thr fault die~ out . 
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drug folding nlong tte fault pl~ne . 
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Pl&. te XI . 

A. vie,v 1:};0-.,ing trie DRkoto to6 buck ridge north oi the 

Little Thompson caryon ae seen from the south Fide of the 

canyon. 1ote the steepened di~ on the nurth side due tb the 

tinge fault .. 

B. ,riev, oi LoFback ridrce and the etrike valley i orrr,ed 

by erosion of the 'l'Tiobrara fornmtion. 
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Plate XII. 
ViewE ehowing dr~g ioldin£ in the medial shale zone 

o:t the Dakota grou1, . 
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